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

Dataset:

Num of genes in input gene set: 12
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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9: cilium part |

15: nonmotile primary cilium

8: cilium
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14: motile primary cilium

7: cell-cell junction

6: basal plasma membrane ||

5: basal cortex

12: integral to lumenal side of endoplasmic reticulum membrane
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3: mitotic spindle ||

2: microtubule basal body
11: integral to cytosolic side of endoplasmic reticulum membrane

1: anchored to external side of plasma membrane
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13: lamellipodium ||

16: polycystin complex
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4: photoreceptor outer segment

3: photoreceptor inner segment

2: mitotic spindle [l

1: midbody



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Gene set "mitotic spindle", Page 1

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
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
ndAbee 'y

— aelqueb'y
” rvInasgoopnasdg
Ja1sebouejpwrg
wnauejses’ |
owrg

Iﬂw_ccwa_bS.Z
elsjljlpwy
snuewny'd
wnsidy

xa|nd-q
suebajo)

[ n aeshbliqgD

ljuosuew’s
BllasoI's

S11|091A81G N

IMezIezomo D

BIIl0Je'S
snxopeJeds
29RISINGIBD'S
aeleyIw's
snuefeq's
elRIqR|6D
elodsAjod A
I1Xnoirz
sueJa|0l0WIaYY ]
nem-y
ldAssob vy

snoe|
sisuaiulgnpo
sueaiqe D
sijealdord
sniodsibuoja ]
sidns's
lpuow.al||INB'

_ luasuey-q
aeluelsn|'D
siiolsed d

eankjodiyA
wniodsouepw ]
wniopoud
_n— lisepesod-)
siwwry
= — 11S9a.1N
sue|npiuy
Jsbiuy
aezAlo'y
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

10102197
auNWwoo's

_| wnuodsosAlyod

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 sfew'z
10]0210°'S
lj}10puB|jeoW’'S

1 oo
Inpleyuidl o

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 |

sinoq'g
{ wnaredD
L siuwwoyo
11puoB" |

sisual|izeiq

— 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
N IR
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

DIAPH1

DAAM1
DAAM2
DIAPH2

INF2
UBE4A
FHOD3

GRID2IP

FHDC1
PSMD3
DIAPH3

718

FMNL3
UBE4B

LRRC6

FMN2
SUPT5H

10

RABL6

BTF3
SUPT16H

11
11

SSRP1

FMN1
ZNRF1
ZNRF2

12/13/14
15/16/17

MDN1

PMM1

PMM2

18

SPEN

5/19/20/21/22/23

RNF2

NOX5
EIF4G1
RBM15

24

25

CPSF1

26 /27

RNF4
FMNL1
PSMD13

28/29/30
7/8/31

10: DSIF complex

19: MLL1 complex

9: cilium

18: transcriptional repressor complex

8: proteasome complex

7. proteasome accessory complex ||

6: postsynaptic membrane

15: endosome membrane

5: ubiquitin ligase complex

4. early endosome
14: synaptic vesicle membrane

3: stress fiber

13: lysosome

2: ruffle membrane

12: endosome

1: mitotic spindle
11: chromosome
20: nuclear body

26: microtubule cytoskeleton

16: lysosomal membrane | 17: presynaptic membrane
25: mRNA cleavage and polyadenylation specificity factor complex

24: eukaryotic translation initiation factor 4F complex

22: PRC1 complex

23: sex chromatin [l

21: PcG protein complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

MYSM1

FUS
RNF43
WDR74

COPG1
COPG2

IPO7
PFKL
NUDC

NUDCD3

6/7

CUL4A

DGKA

CuL2

LNX2
SREK1
MPHOSPH10

10/11

PDZRN4

RBM41
TRIM21

12/13/14

15/16/17/18/19

RING1

UNG
ARCN1
FBXW9

3/20

21/22

DDX23
CNOT6

CSEILL
ZBTB11

DAZ2
ERCC4

23124125

13

LSM1

RBM14-RBM4

9/26

SF1
TRRAP
MYO7B
HMGB1

271281291730

31

32/33/34

[l 8: Cul2-RING ubiquitin ligase complex
15: nuclear speck

23: chromosome, telomeric region

7: Cul4-RING ubiquitin ligase complex

14: SCF ubiquitin ligase complex

| 6. Cul4A-RING ubiquitin ligase complex

5: 6-phosphofructokinase complex

Il 4: nuclear pore ||
12: cytoplasmic mRNA processing body

3: COPIl vesicle coat
11: small nucleolar ribonucleoprotein complex

2: nuclear envelope

10: chromosome
17: PRC1 complex

1: chromatin remodeling complex

9: spliceosomal complex
16: PcG protein complex

13: ribonucleoprotein complex
I

21: catalytic step 2 spliceosome

19: ubiquitin ligase complex

24: nuclear chromosome, telomeric region |

22: U5 snRNP

20: clathrin adaptor complex |

18: sex chromatin [l
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14/15/16
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10: microtubule cytoskeleton
18: flagellum

9: axon
17: cilium

I
16: peroxisome

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

15: peroxisomal membrane

7: ruffle

14: integral to peroxisomal membrane

6: neuron projection |

5: myosin complex

13: spliceosomal complex

4: lamellipodium

3: filopodium tip I

12: tRNA-intron endonuclease complex

2: filopodium membrane

Num of ECM Genes: 1.

ECM 4,
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MYO10
ATPBV1C2
SEC11C
SEC11A
BTF3L4P1
RAVER2
MYCBP2
RQCD1
CLP1
CCRNA4L
ANGEL2
ANGEL1
PDE12
RBM5
SLC25A14
SLC25A15
SLC25A16
SLC25A17
SLC25A18
SLC25A19
SLC25A2
SLC25A20
SLC25A21
SLC25A22
SLC25A26
SLC25A28
SLC25A29
SLC25A3
SLC25A30
SLC25A31
SLC25A32
SLC25A33
SLC25A34
SLC25A36
SLC25A37

Protein

PG

11: cytoplasmic mRNA processing body

1: cell cortex
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6: late endosome membrane
13: Ul2-type spliceosomal complex

12: spliceosomal complex

5: eukaryotic translation initiation factor 3 complex

11: small nuclear ribonucleoprotein complex

4: mitochondrial inner membrane presequence translocase complex
10: catalytic step 2 spliceosome

3: MMXD complex

9: eukaryotic translation initiation factor 2 complex
16: eukaryotic translation initiation factor 4F complex

2: mitochondrial nucleoid

8: nuclear pore

15: stress fiber

1: mitochondrial outer membrane

7. peroxisome

14: bleb

C 2839339382928 S 5808 SE2E R0 0UBBERY

— ™ N 0

D L0 IO HLFACAALIDLS®OO00OLILLILLSIES O
00 N W WL Ww W W W NN G SUzz>SOgxxlLl>D53D5NWWWWXRT F U

= NN O NNNNNNNOO = O agEc o T n ONANNNSIT O

O OO 30000000 a4a I 4 0O 0 00 &8 &8

o Jd Jd 0N dddJ4d4d4d 00 O 4 n Jd dJ J 186

DISS n nnunnnon N n n o a-d

QA coooo0oo0o0o0a0000o0DT 0w « O o DT o000 000000<-



10 20 30 40 50 60

Log-likelihood Ratio Scale

0

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
ndAbee 'y

— aelqueb'y

ABSENCE
LOSS

” eInasqoopnasdQ
Ja1sebouejpwrg
wnauejses’ |

owrg

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

suebajgD
[ n aeshbliqgD
| I— 1Ikeewr g

ljuosuew’s
BllasoI's

S11|091A81G N

IMezIezomo D

PRESENCE
GAIN

BIIl0Je'S
snxopeJeds
29RISINGIBD'S
serlw's

snuefeq's
eeige|b D
elodsAjod A

I1Xnoirz
sueJa|0l0WIaYY ]
nem-y

11dAssob vy

snoe|
sisuaiulgnpo
sueaiqe D
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

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

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

ﬂ suew.liojoauD

©s0qo|b’IN

snuAboioew y

wnaploasip'd

suayesy ]
SIUNWWoo' Yy
edJseooyouird

RIBJIUIA'A

B|NRIUNITIN
snoluodel

euelleyry
elRIAI'Y

uoAyoeisip'g
—nm>:mm.o

_l_.l skewz
10[03Ig’S
l1}10pUB|[20W'S
Iﬂhoﬁd.n_
|—| 1191 A
mpJreyuiail’p

e snuuewidnoO

11aqnib N

aejoJaw’)
[ Wwnjnuiodliyd

Page 5

e cuRUOpNBS' ]

suelsajul'd

ejiydowlsyy L

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

—_— e
ele|nuue |

Num of Predicted Genes: 500

sinoq'g
{ wnaredD
L siuwwoyo
lpuoh 1

— wniuepulr

Gene set "mitotic spindle",

19oN1Q° L

sijeulben |
—| eljques

r ‘edsip3

L eonfoisiya

Last Common Ancestor

IINoa1uN9'g
soj0/AIeM0l1d

_Ij sisual|izeiq
Jofew

LLR Notes

sualdes'H
sniner'g
sueljiwe)o
sninasnw-y
BJ0IOS'S
BolISawWop N
snuijeue Q
onedojeb '\
snjeb o
sijealdosrx
sipuinolBIu ]
sadugni4
sadire|o
ouarg
sifeunsalulry
SISUB199A'N
ele||idediubew H
snieindind's
sualaeype’ |
seplioly'g
snyelosejanbuinb )
ndAbae'y
aeiqueb'y
einasqoopnasdg
Ja1sebourjpwrg
wnaueises |
uowrg
siuuadinIA‘N
elsjljlpwry
snuewny'd
wnsidy
xa|nd g
suebs|a )
aesbblg D
1felewrg
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
U8YIsII'N
sniebiwnyy
snjeAe|o’y
wnuabosAiyod
eullasue d
BSSeIO’N
easub N
wnJreaulwelb 4
wn.iolj043|9s's
euel@)ony'g
aquod's
10]021g"1
BaJlaUIDD
aunwwoo's
wnuodsosAlyod
suewJ0j08UD
sipAewrn
esoqo|b N
snielound's
snuAboioew y
wnaploosip'g
suayesy ]
SIUNWWOo9'y
edJeooyslird
RISHIUIAA
B|NRIUNII N
snoluodel
eueleyry
eleIA|'Y
uoAyoeisip'g
BAIIRS O
skew'z
10]021g’'S
ljjlopus|jpowrs
sualed d
1a1ed’ A
npreyulo
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
eAled |
elR|NUUE |
sinoq'g
wnAsed D
siulwoyo
lpuoB- 1
sisual|izeiq
Jolew
wnjuejur
1Znio ]
190N1q" L
sifeuiben |
eljquero
Jedsip3
RIS
1IN21uN9'3

Metazoa

Fungi

Plants

Protists

1
6/8/9/10
10/11

12

13

14

6
7

7. mitochondrial respiratory chain complex Il
13: proteasome complex

6: microvillus [l

12: transcription factor TFIIA complex

5: Cul4-RING ubiquitin ligase complex

11: acrosomal vesicle

4: Cul4B-RING ubiquitin ligase complex
|

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

3: Cul4A-RING ubiquitin ligase complex

2: melanosome
9: proton-transporting two-sector ATPase complex

Num of ECM Genes: 1.

ECM 4,
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1: transcription factor TFIID complex

8: endosome
14: nuclear membrane
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2
3/4

YEATS4

VPS53
UBL4B
UHRF2

ZFANDA4

ISG15
DNAH9
TBC1D9

6/7

MPI
MDH2
LRRC10
EXOSC10

8

9/10/11

12/13/14

15

PRPF8

PFKM
CHD1
RNF135

16

XRN1
NSFL1C

17/18

19/20/21/22723

HSD17B14

24

ATP6V1H

HSD17B7

23/25/261/27/28/29/

TMEM30A

UTP18
PRPF39
MAP3K5

KCNAB1

33/34/35/36

NCAPD2

9: exosome (RNase complex)

8: myofibril
16: intermediate filament cytoskeleton

7: cilium axoneme

15: 6-phosphofructokinase complex
24: vacuolar proton-transporting V-type ATPase, V1 domain

6. axonemal dynein complex

14: U5 snRNP
23: synapse

5: nuclear heterochromatin

4
(O]
@
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(72]
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d
3]
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>
c
5
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£
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(&S]
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<

12: catalytic step 2 spliceosome

3: endosome membrane
20: endocytic vesicle

2: nuclear matrix ||

11: transcriptionally active chromatin

1: NuA4 histone acetyltransferase complex
10: nuclear exosome (RNase complex)

25: cell cortex |

22: neuron projection |

21: lamellipodium |

18: Golgi stack || 19: coated pit |

17: chromosome
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

LONRF2

CDK13
POLD2
EWSR1
SLC27A5

3/4
5/6

LSM10
CNOT2
VPS13D

KDELR3

718

KDELR1

652215
ATAD2B

9/10

INPPSE
INPP5K

11/12/13/14

2/15/16
17/18

CTR9
CNOT7
CNOT8

19

UBD
IQSEC3

14/20/21

22/23/24125/26
9/27128/29

30

STX2
DYNC2H1

RRM1

HINT1
VPS13C
RNF113A

31

LSM2
TMED10

7/8/32/33/34/35/ 3

19

XRN2

14/21/40

41

PSD3
ASF1A
ASF1B
SPAG6
WDR34

ISG20L2
LOC81691

42

43 /44 145/ 46

8: endoplasmic reticulum-Golgi intermediate compartment

17: CCR4-NOT complex

7. cis-Golgi network
25: midbody

16: transcriptionally active chromatin

6: U7 snRNP

23: cell-cell junction
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14: trans-Golgi network |

22: basolateral plasma membrane

4: integral to endoplasmic reticulum membrane
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1: nuclear cyclin-dependent protein kinase holoenzyme complex

9: cilium axoneme

26: transport vesicle

24: membrane raft [l

20: inhibitory synapse | 21: postsynaptic membrane

19: aggresome

18: cytoplasmic mRNA processing body
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Protein

PG

H2BFM
H2BFWT

1/2
3

MCM6
RFPL4B

CCDC9%4

ZBTB8A

HMGB3

TRIMS
ELAC1
SENP3

HMG20A

6

NAA50
TRIM62

EML4

7/8/9/10

11/12

HCN2

RPS5
TRIM4
PCGF1
ZSWIM2

13

4714115

ATR

ARFGEF2
ARFGEF1

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

24125/ 26

27

PIK3C2B

12
28
29/30

e

DCLRE1B
PSMD4

ZC3H4

LOC100129492

GMPS
ATP6V1C1

19/31/32/33

34/35

AKTIP
UBXN2B

SLC35B2

10: voltage-gated potassium channel complex

18: cytoplasmic membrane-bounded vesicle
26: small nuclear ribonucleoprotein complex

9: synapse

17: axonemal microtubule
25: nuclear matrix
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4: chromosome
21: microtubule organizing center

3: MCM complex
12: ribonucleoprotein complex

20: dendritic spine

||  2: nuclear membrane
11: cytosolic small ribosomal subunit

1: nucleosome
19: cytoplasmic vesicle
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Protein

PG

1

POLR3F

UBTD2
UBTD1

2/3

STX5
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SF3A3
PDCD2L
DUS3L
SHMT2
SHMT1
TRIM11
COPS4
XAB2
RPS9
TRIM35
HSD17B8
UCHL3
GSPT2
NOL10
MRE11A

19/20/21

MYO18A

7122/23/24

25/26

PCNA
SRD5A1

NACA
KMT2A
ARPC1B

27128
29/30

31

COPA

32/33

TOP3A

4/6/34

SF3A2
DNAH1
DNAH12

35/36/37
36 /37

DDX3Y

38/39

RSG1
MAP3K12

PAPOLA

7: microtubule cytoskeleton

15: chromosome, telomeric region
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4: catalytic step 2 spliceosome

12: ribonucleoprotein complex
20: endoplasmic reticulum-Golgi intermediate compartment

| 3. SNARE complex
I

11: cytosolic small ribosomal subunit
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1: DNA-directed RNA polymerase Ill complex
8: mitochondrial intermembrane space
16: condensed nuclear chromosome
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Metazoa

Fungi

Plants

Protists

Protein

PG

PAPOLB
PAPOLG

ZBTB17

1

PANK?2

MLLT1

GPI
GAPVD1

CAPN3

6/71/8
9/10

NOS3
BIRC2

BIRC3

11

LSM3
RPL15
MRPS12

12/13
14/15

16 /17

AIMP1

ESF1

18/19/20

21

PES1
POLR2I
GTF2H2C
GTF2H2D

22

GTF2H2
100510744

HAGHL

ITPA
HSDL1
RPTOR
ZBTB8B

23/24/25

BUD31
KMT2D

26

13/15/27

28

RPS18
EPS15L1
TUBGCP2

29/30/31

NMES

32/33/34

FBL
PLCH2

10: internal side of plasma membrane |

9. CD40 receptor complex

16: aminoacyl-tRNA synthetase multienzyme complex

8: endocytic vesicle membrane

|
15: small ribosomal subunit

7: caveola

6: apical part of cell

5: Z disc Il
14: mitochondrial ribosome

4: T-tubule
20: preribosome, large subunit precursor

13: ribosome

3: myofibril

12: cytosolic large ribosomal subunit

19: PeBoW complex

2: endosome ||

1: mitochondrial intermembrane space

25: TORC1 complex

17: transport vesicle

24: lysosome

21: DNA-directed RNA polymerase Il, core complex

11: catalytic step 2 spliceosome
18: condensed chromosome

23: dendrite

22: holo TFIIH complex |
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

PUM2
PUM1

2

INPP5J

3/8

9/10/11

EP300

IARS

RPL13A
SETD1A

12/13/14

4/15/16/17

NCOA7
VPS13A

18

RFWD3

LDHB
HMGB2
HMGB3P27

19
15

100508670
PPAN-P2RY11

LRG1
ABHD17A

SLC35B1

FEM1C

UBA1
PSMC2

20/21

15/22

REV3L
PHLPP2

231/24

LATS1
SLC36A4

25

FNTA

LOC100289085

11: protein-DNA complex

19: condensed chromosome

10: histone acetyltransferase complex ||

9: chromatin [l

[l 8: axon ||

7: ruffle
16: histone methyltransferase complex

6: growth cone |

5: dendritic shaft
15: chromosome

14: ribonucleoprotein complex

4: nuclear speck
22: zeta DNA polymerase complex

| 3. dendrite |
13: large ribosomal subunit

2. early endosome

12: cytosolic large ribosomal subunit
20: proteasome accessory complex

1: cytoplasmic stress granule

18: PML body ||

17: SetlC/COMPASS complex
25: microtubule associated complex

23: microtubule organizing center

24 spindle pole Il

21: proteasome complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

PTRH2
SLC2A6

1/2

SLC2A8
REXO1L11P

REXO1L1

REXO1L10P
LOC100288562

LRRC10B

PIGA
TUBGCP3

7

EIFAE2

7/8/9/10/11

EIF4E
EIF4E1B

CHRAC1

RAG1
ZMYND8

14/15
16 /17

MYO15A

MYO18B

14/18

MYO19
MYO1A
MYO1C
MYO1G

14/19/20/211/22/23/
17/19/21/237124/125]

14
14

MYO1H

29/30
31

RPL5
CCND3

PAN2
ZBTB41

LRRC8B

30

LARP6
PRKAR2A

32/33

34/35/36/37/38/39/

VAMP7

BDH2
DHRS1

21/25

DCXR

GSPT1

13: epsilon DNA polymerase complex

7: mRNA cap binding complex
20: basolateral plasma membrane

6: spindle |

12: chromatin accessibility complex

5: polar microtubule
19: basal plasma membrane

4: centriole

11: RNA-induced silencing complex

18: mitochondrial outer membrane

10: eukaryotic translation initiation factor 4F complex

3: glycosylphosphatidylinositol-N-acetylglucosaminyltransferase (GPI-GnT) complex
17: unconventional myosin complex

9: cytoplasmic stress granule

2. synaptic vesicle
15: stereocilium

8: cytoplasmic mRNA processing body

1: cytoplasmic vesicle membrane
14: myosin complex

21: brush border |

16: sarcomere |
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7: intercellular canaliculus
23: filamentous actin

13: small nuclear ribonucleoprotein complex

22: BRCA1-BARD1 complex

6: glycerol-3-phosphate dehydrogenase complex

12: histone pre-mRNA 3’end processing complex
21: BRCA1-A complex

20: PML body

5: cytoplasmic microtubule

11: catalytic step 2 spliceosome
19: Cajal body

18: nuclear speck

10: kinetochore

4: eukaryotic translation initiation factor 2B complex
17: midbody

16: U7 snRNP ||

3: cytosolic large ribosomal subunit
9: condensed nuclear chromosome, centromeric region

15: U12-type spliceosomal complex

2: large ribosomal subunit
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HMGB4
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KHDRBS3
KHDRBS2

HSD17B10
GPD1L

Protein
RPL26L1
RANBP10
SUCLG1
ANKRD13B
HMGB3P22
TBC1D21
BRCA1

PG

8: condensed chromosome kinetochore

14: spliceosomal complex

1: chromosome
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TRMT1

1

21371415

SMARCC2
STON1-GTF2A1L

DGKQ
POLA2

NMT1

NMT2
SLC2A9

TMTC1
CHPT1
SENP7

10/11/12

SF3B2
DERL2

13/14/15

16

EIF3C
EIF3CL
PANK1

17

18/19/20/21

100510614

SUPT6H
DCLRE1C

221/23/24

SORD

MGAM
GANC
ALDH1A3

ALG11

<
(o2}
Q
(e}
o
To]
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25/26

ALDH1A?2

27128

9: nuclear envelope
16: eukaryotic translation initiation factor 3 complex

8: actin cytoskeleton ||

7. alpha DNA polymerase:primase complex

6: nuclear speck
14: integral to endoplasmic reticulum membrane

5: transcriptional repressor complex ||

4: SWI/SNF complex
12: U12-type spliceosomal complex

3: npBAF complex

Il 2: nBAF complex |
11: spliceosomal complex

1: signalosome

15: late endosome

24: mitochondrial membrane

13: early endosome Il

19: photoreceptor inner segment

18: dendritic spine

10: catalytic step 2 spliceosome

25: brush border ||  26: membrane raft [l

|| 23:flagellum |

22: cilium

21: sarcoplasmic reticulum

20: sarcolemma ||

17: cell periphery
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HMGB1P40
HMGB1P40

CDIPT

RPL10
RPL10L

CAPS
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RHOBTB2

2/3/4

YEATS2

5: Ada2/Gen5/Ada3 transcription activator complex

4: spindle microtubule

3: spindle Il

2. anaphase-promoting complex

1: cytosolic large ribosomal subunit
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Metazoa

Fungi

Plants

Protists

Protein

PG

ZNF398

ZFP92
ZNF653

1/2

RREB1

PATZ1
PRICKLE1

ZIC2
ZNF692

KLF16
PRDM9

HKR1
ZNF169
SLC27A2

5/6/71/8
9/10

CRIP2
ZNF728
RASGRF1

11/12

ZNF408
ARHGAP44

13/14/15

SPATA13
ARHGAP12

ZNF560

16 /17

VPS53
CEBPZ
LMX1A

LHX4

ARHGEF10L

18/19

POMT1
ZNF410
ARHGAP28

[
|
|
|
|
|—
|
|
|
|
.
|
|

U [

LENGS

12/14/20/21/22

4/23

ITSN1
NSFL1C
PLEKHG4
ARHGEF12

24

CRK

8: peroxisomal membrane ||

7: integral to peroxisomal membrane

16: endosome membrane

6: integral to endoplasmic reticulum membrane

14: lamellipodium
24: endosome

5: endoplasmic reticulum lumen

|
12: neuron projection

4: chromosome

3: nuclear membrane ||

2: nuclear speck
10: extracellular matrix

1: nuclear body
9: cell cortex

| 18: acrosomal vesicle Il

17: GARP complex

15: ruffle membrane |

13: filopodium |

11: growth cone ||
21: endocytic vesicle

20: coated pit

22: synapse | 23: Golgi stack ||

19: sarcoplasmic reticulum
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

SH3GL1

2/3/14/5/6

AJUBA
ZNF407

DOCK5

ALt

ALGI1L2

ZFP37
ARHGAP31

SRF
XAB2
ANKRD33

9/10/11

ERCC4

BCR
GLI3
ZNF787
SPTBN4

12/13/14

15/16/17/18/19/20/

ZNF358
ZSCAN5D

ZSCANSD

ZNF236
ZNF324B

ZNF333
PLEKHA7

S0OS2
ZNF215

ZNF425

FEZF1
ZNF615
PLEKHG6
RASGEF1B

23124
25/26

5/27728/29/30

31

TWF2

WWOX

ZNF267

UCP3
SLC25A12

16: axon hillock
27: filopodium

Il 8: catalytic step 2 spliceosome
15: adherens junction

7: nuclear chromatin

14: transcriptional repressor complex

6: microtubule organizing center ||

13: mediator complex
23: cleavage furrow

|| 5: lamellipodium

4: focal adhesion

11: nucleotide-excision repair complex

3: cytoplasmic mRNA processing body

2: cell-cell junction |

18: cell body fiber

1: early endosome membrane

12: cilium
22: spectrin

10: nuclear chromosome, telomeric region ||

9: chromosome, telomeric region

17: axon initial segment

25: early endosome Il 26: late endosome |

24: spindle pole Il

21: PML body ||

19: node of Ranvier Il 20: nuclear matrix ||



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Page 6

Gene set "mitotic spindle",

ECM 6,

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
sipuInoIBIU |

saduiqni4

sadie|'o
ouasrg

sifeunsaurD

SISUI]03aA'N

ele|idediubewH

snreindind'g

suaiaeype’ |
aepuoly'g

_nq snielasejanbuinbp
ndAbae 'y

eInasqoopnasdQ
|n Ja1sebouejpwrg
wnauejses’ |
owrg

Iﬂm_c:ma_:S.Z
elsjljlpwy

snuewnyd

wnsidy

xa|nd-q
suebajgD

[ n aeshbliqgD

ljuosuew’s

ele|soI'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

eonkjodiA
E:._oamo:m_mr:.._.
wnJjopou'd

lisepesod-)
™ — 11saal’n

siwwry
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

suew.liojoauD

©s0qo|b’IN

T

snyejound's

snuAboioew y

wnaploasip'd

suayesy ]
SIUNWWoo' Yy
edJseooyouird

RIBJIUIA'A

B|NRIUNITIN
snoluodel
eueleyry
elRIAI'Y

uoAyoeisip'g
—nm>:mm.o

sfew'z

H 10]0210°'S

lij1opusjpowrs

—1_ ey

11I91Jed'A\
inpleyuisry

e snuuewidnoO

11aqnib N

—

ae|olow’D
wninuloourd
eueuopnasd ]
sueisajuld

ejiydowlsyy L

el]@INneI19) d
npoAd
__ loybiagd
| Ipneqeyo’d
wnJediofe)d
XeAIN' d
| IS9|MOUX'd
enred |
| elR|NUUR |
sinoqg'd
wnared D
_ siuiwoyo
lpuob |
sisual|izeiq
| _Lo_mEi_
wniuejur
1Znio ]
19oNIQq° 1

sijeulben |
—| eljques

r ‘edsip3

L eonfoisiya

IINoa1uN9'g
soj0/AIeM0l1d

LLR Notes

sualdes'H
sniner'g
slreljiwe)d
sninasnw-y
BJ0IOS'S
BolISawWop N
snuijeue Q
onedojeb '\
snjeb o
sijealdosrx
sipuinolBIu ]
sadugni4
sadire|o
ouarg
sifeunsalulry
SISUB199A'N
ele||idediubew H
snieindind's
sualaeype’ |
seplioly'g
snyelosejanbuinb )
ndAbae'y
aeiqueb'y
einasqoopnasdg
Ja1sebourjpwrg
wnaueises |
uowrg
siuuadinIA‘N
esjljpwy
snuewny'd
wnsidy
xa|nd g
suebs|a )
aesbblg D
Ikerewrg
ljuosuew s
B119S0I'S
SIIOJIASIq"IN
Ieziezomo D
eonoJe's
snxopeJteds
9RISINGIBD'S
seleyiw's
snueAeq's
erelqge|b D
rviodsAjod A
11XnoJsz
sueJajolowlayy
Hem
ndAssob vy
snoe|y
sisusiulignp'd
sueolqe D
sifeardosr)
sniodsiBuoja
sidns's
lpuowal||INB'
luasuey'g
aeluelsn|D
siolsedd
eonkjodil'A
wniodsoueaw ]
wniopou-d
lisepesod)
swwiry
TECEIND
sugnpiuy
Jlabiuy
aezAloy
SnAe|}' Y
U8YIsII'N
sniebiwnyy
snjeAe|o’y
wnuabosAiyod
eullasue d
BSSeIO’N
easub N
wnJreaulwelb 4
wn.iolj043|9s's
euel@)ony'g
aquwod's
10]021g"1
BalauIdD
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 7
10]02I0°'S
lljjiopusjpow’s
suaredd
1a1ed’ A
npreyulo
unero
snulewIdnN|’ O
aqnib N
aeloJow D
wninuiooul d
eueuopnasd ]
sueisajuld
ejlydouwayy L
el[@inelalrd
oA d
1oybiaq'd
Ipneqeyd’d
wnJredioreyd
XeAIN'd
IS9|Mouy'd
eAled |
elR|NUUE |
sinoq'g
wnAsed D
siuiwoyo
lpuoB- 1
sisual|izeiq
Jolew
wnjuejur
1Znio ]
190N1q" L
sifeuiben |
ellquels
Jedsip3
eonhjoisiy3
1IN21uN9'3
sajo0hieyolid

Metazoa

Fungi

Plants

Protists

Protein

PG

SLC25A13

SLC25A14

SLC25A15

SLC25A16

1/2/3

SLC25A17

SLC25A18

SLC25A19

SLC25A2
SLC25A20

SLC25A21

SLC25A22

SLC25A26

SLC25A28

SLC25A29

SLC25A3
SLC25A30

4/5

SLC25A31

SLC25A32

SLC25A33

SLC25A34
SLC25A36

SLC25A37

SLC25A38

SLC25A39

SLC25A4
SLC25A40
SLC25A41

SLC25A42
SLC25A43

SLC25A44
SLC25A45

SLC25A48

SLC25A5
SLC25A6

ITSN2

9: mitochondrial inner membrane presequence translocase complex

8: MMXD complex

7: mitochondrial nucleoid

6: mitochondrial outer membrane ||

4: cilium ||  5: flagellum

3: peroxisome Il

2: peroxisomal membrane Il

1: integral to peroxisomal membrane



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Page 7

Gene set "mitotic spindle",

Num of ECM Genes: 1.

ECM 6,

10 20 30 40 50 60

0

LOSS

GAIN

Num of Predicted Genes: 500

Last Common Ancestor

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

snuneueQ
onedojeb'\
snjrebo
sijealdoJrx

sipuInoIBIU |

saduiqni4

B sadie|'o

ouaI'g

sireunsalury

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

_nq snielasejanbuinbp
ndAbae 'y
” elnasgoopnasdQ
Ja1sebouejpwrg

wnauejses |
low'g

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

suebajgD
[ n aeshbliqgD
| I— 1Ikeewr g

ljuosuew’s
BllasoI's

S11|091ASIG°IN
Ieziezomo 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

euelleyry
elRIAI'Y

uoAyoeisip'g
—nm>:mm.o
_l_.l skew'z
10j021g’'S

IH IlJjopus|lsowrs
sualedd

11a1ed’ A
Inpleyuidl o

e snuuewidnoO

11aqnib N

ae|olow’D
wninuloourd
eueuopnasd ]

—

suelsajul'd
ejiydowlsyy L

el]@INneI19) d
npoAd
__ loybiagd
| Ipneqeyo’d
wnJediofe)d
XeAIN' d
| IS9|MOUX'd
enred |
| elR|NUUR |
sinoqg'd
wnared D
: | siuiwoyD
lpuob |
sisual|izeiq
| _Lo_mEi_
wniuejur
1Znio ]
19oNIQq° 1

sijeulben |

r ‘edsip3

L eonfoisiya

IINoa1uN9'g
soj0/AIeM0l1d

LLR Notes

sualdes'H
sniner'g
slreljiwe)d
sninasnw-y
BJ0IOS'S
BolISawWop N
snuijeue Q
onedojeb '\
snjeb o
sijealdosrx
sipuinolBIu ]
sadugni4
sadire|o
ouarg
sifeunsalulry
SISUB199A'N
eje||idediubew-H
snieindind's
sualaeype’ |
seplioly'g
snyelosejanbuinb )
ndAbae'y
aelqueb y
einasqoopnasdg
Ja1sebourjpwrg
wnaueises |
uowrg
siuuadinIA‘N
esjljpwy
snuewny'd
wnsidy
xa|nd g
suebs|a )
aesbblg D
Ikerewrg
ljuosuew s
B119S0I'S
SIIOJIASIq"IN
Ieziezomo D
eonoJe's
snxopeJsed's
9RISINGIBD'S
seleyiw's
snueAeq's
erelqge|b D
rviodsAjod A
11XnoJsz
sueJajolowlayy
Hem
ndAssob vy
snoe|y
sisuaulgnpo
sueaiqe D
sifeardosr)
sniodsiBuoja
sidns's
lpuowal||INB'
luasuey'g
aeluelsn|D
siolsedd
eonkjodil'A
wniodsoueaw ]
wnJiopou'd
lisepesod)
swwiry
TECEIND
sugnpiuy
Jlabiuy
aezAloy
SnAe|}' Y
U8YIsII'N
sniebiwnyy
snjeAe|o’y
wnuabosAiyod
eullasue d
BSSeIO’N
easub N
wnJreaulwelb 4
wn.iolj043|9s's
euel@)ony'g
aquwod's
10]021g"1
BalauIdD
aunwwoo's
wnuodsosAlyod
suewJ0j08UD
sipAewrn
esoqo|b N
snyejound's
snuAboioew y
wnaploosip'g
suayesy ]
SIUNWWo9 Yy
edJeooyslird
RISHIUIAA
B|NRIUNII N
snoluodel
eueleyry
eleIA|'Y
uoAyoeisip'g
BAIIRS O
skew'z
10]021g’'S
ljjlopus|jpowrs
sualedd
1a1ed’ A
npreyulo
unero
snulewIdnN|’ O
aqnib N
aeloJow D
wninuiooul d
eueuopnasd ]
sueisajuld
ejlydouwayy L
el[@inelalrd
oA d
1oybiaq'd
Ipneqeyo’d
wnJredioreyd
XeAIN'd
IS9|Mouy'd
eAled |
elR|NUUE |
sinoq'g
wnAsed D
siulwoyo
lpuoB- 1
sisual|izeiq
Jolew
wnjuejur
1Znio ]
190N1q" L
sifeuiben |
eljquero
Jedsip3
eonhjoisiy3
1IN21uN9'3
sajo0hieyolid

Metazoa

Fungi

Plants

Protists

Protein

PG

1
2
3

4/5/61/7

8
9

10

PRMTS8
DECR2
RBM15B
CHKA
CHMP2A

EIF2A
SF3B3
EIF3B
SLC25A1
TNPO1
TNPO2

SLC25A10

SLC25A11

UCP1

UCpP2

N~ N 0 o
L wWwod=
S & 0w T
® O L N
S 4 =z o O
O w5 N
Q O o
S O S
— —
O
@]
-
¥ ¥ € <<

EPS15L1 | -.

< O OO 00 0 WO O NN O © 0 M m
3151_/6M35_/96N9
ISV S o B NI S Yo @ LWL NZT O
FFFNFFDFNFFFCP
NNNZNNRNZNNNSF
N N N NN N N NN PN
N

7: Ul2-type spliceosomal complex ||

6: spliceosomal complex |

5: small nuclear ribonucleoprotein complex

4: catalytic step 2 spliceosome

3: eukaryotic translation initiation factor 2 complex

9: nuclear pore

2: late endosome membrane

8: eukaryotic translation initiation factor 3 complex

1: peroxisome

10: coated pit
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NF1
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ZNF420

ZNF28
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ZNF48
ZNF491

ZBTB42

POLI
NAA16
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ZNF275
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SNF8
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RALGDS
RALGPS1
RASGEF1C

RGL1
RALGPS2

RGL3

6: late endosome membrane

5: cell cortex |

4: intrinsic to internal side of plasma membrane

3: dendrite |

2: axon |

1: cytoplasmic membrane-bounded vesicle
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LMCD1
ZNF716

ZNF394

SP9
SP8

ZSCAN16

ZNF114

MEF2BNB-MEF2B

MEF2C
MEF2D
MEF2A
MEF2B

ARHGEF26

ZNF597

ZNF302

ZNF140

ZNF682

ZNF689

ZNF432
ZSCAN9

ZNF195

KLF15
ZNF727

5

HIC1
ZNF736

SP6
ZNF649

ZNF70
ZNF184

ZNF559-ZNF177

ZNF883
ZSCAN10

ZNF652

ZNF177

ZNF670

5: chromatin

4: ruffle

3: nuclear chromatin [l

2: nuclear speck |

1: extracellular matrix
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Protein
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ZNF566

ZNF345

ZNFT77
ZNF543
ZSCAN32

ZNF805

1/2/3

UTP20
653877
ARHGAPG6

4/5

ISL1
LIMS1

718179

GFI1
UBXN2B

ZNF292

NAA15
TBC1D21

6

ZNF384
HSD17B14

HPGD
HSD17B7

10

COG4
DOCK1
ZNF764

ALGIL
ARHGAP36

6/11

LASP1
ZNF426

ZNF441

ZNF561

ZNF546
ZNF780B

ZNF577

ZNF121

ZNF623

ZNF624

9: transcriptional repressor complex ||

Il 7: nuclear body | 8: nuclear matrix |

6: focal adhesion

5: actin filament Il

4: actin cytoskeleton |

3: small-subunit processome

2. preribosome, small subunit precursor

1: 90S preribosome

| 11: cortical actin cytoskeleton

10: Golgi transport complex
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Plants

Protists

Protein

PG

3/4

718

ZNF556

ZFP90
ZNF558
ZNF287
ZNF225
ZNF189
ZNF829
ZNF665
ZNF845
ZNF846

ZNF562

ZNF880

ZNF160

ZNF25
ZKSCANS

ZNF141
ZNF696
ZNF41
ZNF71
ZNF175
ZNF415
ZNF584
ZNF419
ZNF347
ARHGAPS

NCF4

GMIP
ARHGAP29

FBXL20

SP5

ARHGAP35

hspi7s [}

UCHL3

TRIP6

BTF3

8: interleukin-1 receptor complex

7: focal adhesion |

6: mitochondrial envelope

5: actin cytoskeleton [l

4: phagolysosome Il

3: NADPH oxidase complex ||

2: microtubule cytoskeleton

1: intermediate filament cytoskeleton
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Metazoa

Fungi

Plants

Protists

Protein

PG

ZNF80
ZNF223

1/2/3

PEX13
PRDM10

ZNF276

4/5
6/7
8

LSM10
SLC27A5

AHCY
AHCYL1

DBR1
AHCYL2

ZNF555

ZNF14
ZNF791

ZNF600

ZNF548

ZFP28
ZNF816

ZNF260

ZNF732

9

PANK?2
PANK1
ZNF616
OSBPL8

10

OSBPL5

ARHGAP11A

11/12/13

DDB1
100290337

643856

PTPLAD1

14/15/16/17

SPTB
ATP6V1El

18/19/20/21

21/22

ATP6V1E2

9: mitochondrial intermembrane space [l

8: melanosome

15: intrinsic to internal side of plasma membrane

7: integral to endoplasmic reticulum membrane

14: actin cytoskeleton
21: proton-transporting two-sector ATPase complex, catalytic domain

6: basal plasma membrane

5: U7 snRNP |
13: Cul4-RING ubiquitin ligase complex

20: proton-transporting two-sector ATPase complex

4: Cajal body

12: Cul4B-RING ubiquitin ligase complex

3: peroxisome Il

2: peroxisomal membrane Il

11: Cul4A-RING ubiquitin ligase complex

1: integral to peroxisomal membrane

10: cell periphery

16: spectrin

19: microvillus

22: acrosomal vesicle

18: endosome

17: spectrin-associated cytoskeleton
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Metazoa

Fungi

Plants

Protists

Protein

PG

BYSL
ZBTB5
ZNF799

ZNF101

1/2/3/4

STX7
GRAP2

TES
FCHSD2

EPT1
CEPT1
SIPA1L2
RALGAPA1

8/9/10/11/12

TSC2
RALGAPA2

13

SIPA1L

CRIP3

ZXDC
RASA1

14/15

ESYT2
SH3D21

ZFX
ZFY
ECT2L

ARHGAP11B

ZNF879

ZNF329

ZNF674

ZNF81
ZFP14
ZNF529

ZNF578
ZNF33A
ZKSCAN7

ZNF132

ZNF85

10: dendrite

9: cytoskeletal part Il

8: caveola Il

7: nuclear membrane |

6: focal adhesion |

15: ruffle

5. endosome ||

4: SNARE complex
14 intrinsic to internal side of plasma membrane

3: lysosomal membrane |

|| 2:late endosome membrane |
13: endomembrane system

12: TSC1-TSC2 complex

1: early endosome membrane

11: growth cone
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11: cytoplasmic mRNA processing body |

20: cell-cell junction

10: adherens junction

19: microtubule cytoskeleton

9: stress fiber

8: focal adhesion
18: ruffle

7: cell cortex
17: intrinsic to internal side of plasma membrane

|| 6: spindle midzone |
16: spindle pole

5: mitotic spindle

||  4: midbody

3: cleavage furrow

2. centralspindlin complex
23: Z disc

12: RNA-induced silencing complex

1: acrosomal vesicle

27: endoplasmic reticulum-Golgi intermediate compartment membrane

14: lamellipodium | 15: ruffle membrane |

13: filopodium |

22: M band

26: endoplasmic reticulum-Golgi intermediate compartment [l

25: terminal button ||

24: dendritic spine

21: actin cytoskeleton
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5/6/7

8/9/10/11/12/13/ 1

15

SORBS1

ABCC2

8: cell-cell adherens junction |

7: spindle Il

6: internal side of plasma membrane

5: early endosome ||

4: small nucleolar ribonucleoprotein complex

3: chromosome
insulin receptor complex

2: cytoplasmic mRNA processing body
11:

1: adherens junction

15: intercellular canaliculus

14. zonula adherens ||

13: stress fiber ||

12: membrane raft ||

10: focal adhesion |

9: cell-substrate adherens junction
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MAP4
UBAP1

1.8

3: mitotic spindle

2: microtubule cytoskeleton

1: microtubule associated complex
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1/2/3/4/5/6

SPAG5
Clorf210
LOC646543

Cllorf53

TMEM71

DEXI
Clorf51
CAMK2N1

NDUFA3

NPW
CAMK2N2

C190rf26

SMIM10

10/11

SYCN
SMIM1
MARVELD1

12

PYDC1
Clorfl72

13/14

MGP
PRRT3

15/16
17

APOF
REP15
SPACA4

LOC100294020

18/19

LOC100294020

LOC100129626

20

TOMMS
100510530

C20rf80
BCL2L12
Clorf226

21/22/23

<
o

MLIP
TCTA
ECM1

13/14
19

3.3
3.1

CD58

9: mitochondrial respiratory chain complex | |

16: low-density lipoprotein particle

8: postsynaptic membrane

15: high-density lipoprotein particle

7. postsynaptic density

6: spindle pole Il

14: proteinaceous extracellular matrix

5: spindle microtubule [l

13: extracellular matrix
20: mitochondrial outer membrane translocase complex

4: mitotic spindle

12: IkappaB kinase complex

3: microtubule plus end

|
11: transport vesicle membrane

2: kinetochore

1: condensed chromosome kinetochore

23: PML body

19: anchored to membrane

10: secretory granule membrane
17: early endosome membrane

22: nuclear lumen

21: nuclear envelope |

18: acrosomal vesicle Il
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Protein

PG

C19orf67

C19orf67
TMEM202

Clorfl27
LOC728056

<
-~
™
~
[qV}
~
—

CENPW

LOC100128160

OMP
SYCES3
LOC649201

6/7

FAM197Y5

FAM197Y6

FAM197Y7

FAM197Y8

FAM197Y9

FAM197Y4

8/9/10/11

VGF
SLX4IP

9: neuron projection |

8: cytoplasmic vesicle

6: central element Il 7: chromosome ||

5: axon ||

3: kinetochore | 4: nuclear matrix Il

2: condensed chromosome kinetochore

11: transport vesicle

1: chromosome, centromeric region
10: secretory granule membrane
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IL9
IL4

ACO010731.4
PTMS

LNP1
GOLGAGL9

Protein
KNSTRN
C200rf173
C9orf129
CCDC107
FAMG64A
LOC100507035
EVI2B
SELPLG
C2orf72
C9orf152
COX8C
UTS2B
C18orf42
Cllorf52
GOLGAG6L10
GOLGAG6L3
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5: spindle pole

4. mitotic spindle ||

3: microtubule plus end ||

2: kinetochore |

1: condensed chromosome kinetochore
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