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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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3/4

SPAG6
ISG20L2
LOC81691

WDR34

5/6/71/8
9/10

HCN2
KMT2A

11/12/13

NOS3
KMT2D

NMES5S

5/14

HCN1

REXO1L11P

REXO1L10P

REXO1L1

SLC2A6

15/16

SLC2A8
LOC100288562

PAN2
PRKAR2A

17718

GMPPB

19
20

EIF2B3
SLC2A9

GGPS1

21/22/23/24

NOS1
100510614

GLRX5
DNAL1

25

SETD2

HCN3

25
26
26

NSD1
CYB5A
CYB5B

MAPRE3

27128

MAPRE2

29

JADE1

CHD9

19: eukaryotic translation initiation factor 2B complex

10: MLL1 complex

9: histone methyltransferase complex |

17: cAMP-dependent protein kinase complex

8: voltage-gated potassium channel complex

7: synapse |

15: cytoplasmic vesicle membrane

6: dendritic shaft

5: axon

4: microtubule cytoskeleton

|
13: endocytic vesicle membrane

3: flagellum

12: caveola

2: cilium

|
11: apical part of cell
20: nuclear envelope

1: axoneme

18: T-tubule
27: cytoplasmic microtubule

16: synaptic vesicle

23: sarcolemma

14: dendrite

| |
22: photoreceptor inner segment

28: midbody ||

26: mitochondrial outer membrane ||

25: chromosome |

24 sarcoplasmic reticulum

21: dendritic spine
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

PRKAR2B

SLC2A3
SLC2A14

CCRN4L

ANGEL1

ANGEL2

PDE12

HAGH
UBL4B
UHRF2

ISG15
ZFAND4

SETMAR

5/617

TRIM21

SETDB1

8/9

3/10/11
12/13
14

SUV39H2

JADE3
MAPRE1

15/16/17/18/19

UBTD2
UBTD1
REXO1
POLR1B

20
14
21

JADE2

HCN4
PNPLAG

IBTK
METAP1D

8: ESC/E(Z) complex ||

7. SCF ubiquitin ligase complex
16: cortical microtubule cytoskeleton

15: cell projection membrane

6: ribonucleoprotein complex

14: histone acetyltransferase complex

5: cytoplasmic mRNA processing body
21: terminal button

13: U5 snRNP

| 3: nuclear heterochromatin ||  4: chromosome
12: catalytic step 2 spliceosome

2: membrane raft
11: chromosome, centromeric region

1: cAMP-dependent protein kinase complex

20: DNA-directed RNA polymerase | complex

10: chromatin Il
18: microtubule plus end

9: pronucleus

19: spindle

17: cytoplasmic microtubule
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Metazoa

Fungi

Plants

Protists

Protein

PG

SLC2A5

SLC2A7

TAF1L
SLC36A1

RRM1
TRIM25

6/7
8/9/10

12.4
12.3
12.3
12.3
12.2
12.0
11.9
11.8
11.8
11.8
11.7
11.7
11.7
11.6
11.6

|
|
|
|
|
r
|
|
|
|
=
|
|
|
|
|

PGM3
RFWD3
WRNIP1
RAD23A
COoQs3
TBCE
TBC1D9

RSL24D1P11
PRPF8

SLC25A25
ASCC3
CDKL2

YEATS4
MAK16

13/14/15

11
12
14

11.6
11.6
115
11.5
11.3
11.2
11.2
11.2
11.2
11.2
111
111
111

|
|
|
|
|
'—
|
|
|
|
L
|

|
|
|
I
|
'—
|
|
|
|
L

CHD1
SLC2A13
RNF135
XRN1
ATP6V1H
GLRX
SHMT2
SHMT1
SUOX
TMEM30A

MAP3K5

8. catalytic step 2 spliceosome |

Il
15: mitochondrial nucleoid

7: nuclear matrix

14: mitochondrial intermembrane space

6: NuA4 histone acetyltransferase complex

|
13: microtubule cytoskeleton

5: proteasome complex

4: PML body ||

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

3: ribonucleoside-diphosphate reductase complex

11: intermediate filament cytoskeleton

2. lysosomal membrane

10: U5 snRNP

1: transcription factor TFIID complex

9: nuclear speck
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Metazoa

Fungi

Plants

Protists

Protein

PG

FADS3
FADS1
LONRF2

1/2
3/4

CDK13
DNAH12

3/41/5

DNAH1

FDX1L

FDX1
LRRC6
VPS13D

KDELR3

652215
KDELR1

8/9

3/10

INPP5E
INPP5K

ATAD2B

11/12/13/14

CNOT8
CNOT7

15/16
17

UBD
IQSEC3

14/18/19

20/21/22/23/24

STX2
HINT1
VPS13C

25

LSM2
RNF113A

17

XRN2

14/19/26

27

PSD3
ASF1B
ASF1A
HAGHL

28

29

H2BFM
H2BFWT

29/30

BUD31

31

MCM6
SLC36A2

9: endoplasmic reticulum-Golgi intermediate compartment |

|
18: inhibitory synapse

8: cis-Golgi network

7: cilium
17: aggresome

6: mitochondrial crista
16: cytoplasmic mRNA processing body

5: axonemal dynein complex |

15: CCR4-NOT complex

|| 3: cilium axoneme ||  4: dynein complex
13: ruffle membrane 14: trans-Golgi network

2: nuclear speck

12: ruffle

1: nuclear cyclin-dependent protein kinase holoenzyme complex

26: postsynaptic density

24: transport vesicle

23: midbody

22: membrane raft

21: cell-cell junction

11: neuron projection
20: basolateral plasma membrane

10: Golgi cisterna membrane
19: postsynaptic membrane

27: chromatin

25: catalytic step 2 spliceosome ||
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Metazoa

Fungi

Plants

Protists

Protein

PG

RFPL4B

TRIMS
ELAC1
SENP3

2

NAAS50

EML4
TRIM62

3/4
5

RPS5
PCGF1

TRIM4
WDR74

6/7/8

ATR

ARFGEF1
ARFGEF2

9/10/11

11/12/13/14/15/16/

HIPK2
PIK3C2B

20
4

KRR1
PSMD4

21/22
23

IPO7
ZC3H4

24125

AKTIP
ATP6V1C1

15/26/27/28

23/29/30/31/32

33
34

RANGAP1

POLR3F

RRM2
RRM2B
HSD11B2

34

BIRC3

35/36

BIRC2
DUS3L

37/38/39

SF3A3
TRIM11

40

GPD1
GPD1L

40

3/4/41

RPS9

17: microtubule organizing center

26: apical part of cell
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14: cytoplasmic membrane-bounded vesicle

5: PcG protein complex

22: proteasome complex

4: ribonucleoprotein complex
13: axonemal microtubule

21: proteasome accessory complex

12: asymmetric synapse

3: cytosolic small ribosomal subunit
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1: cytoplasmic mRNA processing body
10: small nuclear ribonucleoprotein complex

23: nuclear pore || 24: FHF complex | 25: HOPS complex

20: endocytic vesicle

Il 19: symmetric synapse ||

18: recycling endosome
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Metazoa

Fungi

Plants

Protists

Protein

PG

TRIM35
GSPT2
NOL10

MRE11A

1/2/3/4
5/6/71/8

PCNA
NACA

MYO18A

9/10/11

12
13

COPA

POLA2
RABL6
TOP3A

14/15

16/17/18

SF3A2
DDX3Y
CNNM2
CNNM3

19

CNNM4
CNNM1
MAP3K12

ZBTB17
PAPOLG

PAPOLA
PAPOLB

20

CEP350

MLLT1

GPI
SUPT16H

14

SETD5

16
21

LSM3
MRPL3

22/23
24125
26 /27

RPL15
MRPS12

AIMP1

ESF1

28/29/30

PES1
GTF2H2C

8: PCNA-p21 complex
16: catalytic step 2 spliceosome

7: nuclear replication fork Il

14: chromosome

6: microtubule cytoskeleton

13: alpha DNA polymerase:primase complex
21: mitochondrial large ribosomal subunit

5: DNA replication factor C complex

12: COPI vesicle coat

4: nuclear chromatin

11: myosin complex
19: basolateral plasma membrane

3: Mrell complex

|
10: endoplasmic reticulum-Golgi intermediate compartment

2: condensed nuclear chromosome

1: chromosome, telomeric region

9: actomyosin

24: mitochondrial ribosome

15; PML body ||

22: cytosolic large ribosomal subunit

23: ribosome |

20: spindle |

18: spliceosomal complex

17: small nuclear ribonucleoprotein complex



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Page 7

Num of Predicted Genes: 500

Gene set "axoneme",

ECM 1,

10 20 30 40 50 60

0

LOSS

GAIN

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_c:ma_:S.Z
elsjljlpwy
snuewny'd
wnsidy

xa|nd-q
suebajgD

[ n aeshbliqgD

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
wnlodsouejaw ]
wniopou‘d
_n— lisepesod-)
siwwrry
= — 11saal’n
sue|npiuy
Jsbiuy
aezAlo'y
SnAe|) Y
BYISII'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

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
_l_.l sfew'z
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
IS9|MOUX'd

ﬂ eared |
elR|NUUE |

sinoq g

{ wnaredD

L sinwoyd

1puob’ L

sisual|izeiq

[ H Jofew

— wniueul]
Iﬂ_NEoF
19oNIQq° 1
sijeulben |
|_ eljqwe|'n
redsip3
|—| eonAjolisiy'g
INo1uN9'g
soj0/AIeM0l1d

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
aelqueb 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
elelqe|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
eonkjodi|A
wniodsoueaw ]
wniopou-d
lisepesod)
swwiry
TECEIND
sugnpiuy
Jlabiuy
aezAlo'y
SnAe|}' Y
BYISII'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
mpJreyuierd
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
sajo0hieyolid

Metazoa

Fungi

Plants

Protists

Protein

PG

GTF2H2D

GTF2H2
100510744

2/3/4
5

6/71/8

9/10/11

PNPLA7
TUBGCP2

12/13/14
15/16/17

18

FBL
PUM2
PUM1

653881

19
20

SSRP1

21

ING4
PDHA2

22

PDHB
BCKDHA
BCKDHB

23
23

PDHA1
INPP5J

24125/ 26
21/271/28

EP300

IARS
RPL13A
VPS13A

29/30/31

19/32/33/34

SETD1A
100508670

35

HMGB2

10: mitochondrial membrane

18: cytoplasmic stress granule

9: lysosomal membrane

|
17: granular component

8: small ribosomal subunit

16: Cajal body

7: ribosome
23: mitochondrial alpha-ketoglutarate dehydrogenase complex

|| 5: peroxisome | 6: cytosolic small ribosomal subunit |
14: spindle pole 15: box C/D snoRNP complex

4: TORC1 complex
13: microtubule organizing center

2: dendrite [|  3:lysosome ||

1: holo TFIIH complex
11: nuclear membrane

20: early endosome

19: chromosome [l

27: chromatin

25: growth cone

22: pyruvate dehydrogenase complex

21: histone acetyltransferase complex

12: cytoplasmic microtubule

26: ruffle |

24 dendritic shaft |
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Metazoa

Fungi

Plants

Protists

Protein

PG

HMGB3P27

2/3

DNAHG6

LRG1

PPAN-P2RY11

4

CLP1
ABHD17A

2/315

DNAH7
FEM1C

6/7/8/19
10/11

DCTN1
PSMC2
MYCBP2

12/13

UBA1
PHLPP2

1/14

REV3L

9/15

LATS1
SLC36A4

16

FNTA
TYMS

LOC100289085

PTRH2
TUBGCP3

17/18/19

20

EIFAE2

20/21/221/23/24

20
25

EIF4E
EIF4E1B

267271281729

ZMYNDS8

30/31
32/33

CHRAC1

RPL5
CCNI2
ZBTB41

GSPT1
SNRPA1

34/35/36/37

10: proteasome accessory complex |

9: spindle pole
18: polar microtubule

8: kinetochore

17: centriole
24: RNA-induced silencing complex

7. cytoplasmic dynein complex

16: microtubule associated complex

6: cell leading edge Il

5: cilium |
15: microtubule organizing center

4: tRNA-intron endonuclease complex
14: zeta DNA polymerase complex

21: cytoplasmic mRNA processing body

3: cilium axoneme

13: microtubule cytoskeleton

2: axonemal dynein complex |

1: chromosome

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

23: eukaryotic translation initiation factor 4F complex

22: cytoplasmic stress granule

| 12: axon |

20: mRNA cap binding complex

11: proteasome complex

19: spindle
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3

PPP1R42

SNAPC4

RPL26
RPL26L1

ATADS

6/7/8

ZNRF2
ZNRF1

TRMT2A

9/10/11

SLC2A11
ANKRD13B

12

ABCC2

MDN1

13/14/15

BUB1
SNRPB
TRIM22

16/17/18/19/20/21

22123

ZC3H6
BRCA1

24125/26127/28/29/

23/33

HIPK1

PMM1

PMM2

34/35

36

COQ5
IGFALS

STON1-GTF2A1L

LPIN3
LPIN1
LPIN2

35

NMT2

34

NMT1
CHPT1
TMTC1

16: catalytic step 2 spliceosome

8: presynaptic membrane

15: kinetochore

7. lysosomal membrane

14: condensed nuclear chromosome, centromeric region

5: large ribosomal subunit | 6: endosome membrane

4: cytosolic large ribosomal subunit
13: condensed chromosome kinetochore

12: intercellular canaliculus

3: microtubule organizing center

11: synaptic vesicle membrane

2: microtubule cytoskeleton

|
10: lysosome

1: manchette
9: endosome

20: Ul2-type spliceosomal complex

19: spliceosomal complex

18: small nuclear ribonucleoprotein complex

23: nuclear speck || 24: BRCA1-A complex

21: U7 snRNP || 22: Cajal body ||

17: histone pre-mRNA 3’end processing complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3
4/516

DERL2
SF3B2

INF2
DAAM2

7

DAAM1
DIAPH1
DIAPH2

8/9

10

SPEN
100508832
HMGB1P40

HMGB1P40

11

POLE
CDIPT
RPL10L

12
12

RPL10

CAPS
RHOBTB2

HCFC2
LRRC8C
LRRTM2
LRRTM4

13

N
N
-~
—
N
-~
o ©
AN N
-~
[o2Te] o
— N o™
-~ - -~
© 00 < (o2}
- < N N
-~ -~ - ~
N < IO~ MN~
T = = = N N «N
O O O O O O 0

|
|
|
|
|
'—
|

RNF2
TOP2A
POLR2G

CcbhcC27
ZC3H7B

31

EPN3

32

EPN1
RPS16

EFTUD1

33/34

NOX5
TRIML1

35

EIF4G1

8: mitotic spindle |

7: stress fiber

14: protein phosphatase type 1 complex

6: Ul2-type spliceosomal complex ||

13: postsynaptic membrane

5: spliceosomal complex

12: cytosolic large ribosomal subunit

4: catalytic step 2 spliceosome

|
11: epsilon DNA polymerase complex

3: late endosome

||  2:integral to endoplasmic reticulum membrane
10: transcriptional repressor complex

1: early endosome
9: ruffle membrane

25: nucleoid

15;: chromosome

24: nuclear chromosome

22: ubiquitin ligase complex

21: sex chromatin

18: nuclear body

23: centriole |

19: PcG protein complex | 20: PRC1 complex |

17: MLL1 complex

16: nuclear membrane
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Metazoa

Fungi

Plants

Protists

Protein

PG

NOTCH3

1

H6PD
ZSWIM2

NAT10
RBM15

PSD4

2/3
4

PSD
CPSF1
VAMPS8

5/6/7/8/9/10

10
11

STX16
RPS20
TRMT10C
TRMT10A
TRMT10B

12/13
12/13

H2AFB1

H2AFB2

H2AFB3

14

H2AFV

14/15

H2AFZ
LRRC8E
SMARCA2

16/17/18/19/20/21
22123124
22/23/25/26/27128
30/31

29
32

.

|
|
|
|
|
* —
|
|
|
|
4
|
|
|
|

TMEDA4
TMED9
TMED2
CHD6
XRCC3
RNGTT
SLC35E1
KDELR2
RNF4
EXOSC2

33

8: recycling endosome

16: intermediate filament cytoskeleton

23: endoplasmic reticulum-Golgi intermediate compartment membrane

7. lysosomal membrane

15: Barr body

6: late endosome membrane

5: early endosome ||

13: transcriptionally active chromatin

4: mRNA cleavage and polyadenylation specificity factor complex

3: ruffle
11: cytosolic small ribosomal subunit

2: trans-Golgi network

10: SNARE complex

1: endoplasmic reticulum lumen
9: secretory granule membrane

14: nucleosome |

22: endoplasmic reticulum-Golgi intermediate compartment

12: nuclear nucleosome Il

19: nuclear chromatin

18: npBAF complex

20: SWI/SNF complex ||  21: WINAC complex Il

17: nBAF complex
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TBCB
ISCA2
ISCA1
RBM25
DNAHS5
KCNAB2
PRIM1
PSMD13
CPN2
MYSM1

TMX2

RNASEH2A

UFD1L
PDZRN3

.

e

IDI1

UBQLN3
ankroe2 [ |

GNAI3
GNAI2
SH3RF2
RPL27A
UBE4A
TRNT1
PFKFB3
PFKFB1
LRRIQ4
DTYMK
DNAHS

8: proteasome complex |

7. proteasome accessory complex
14: heterotrimeric G-protein complex

6: alpha DNA polymerase:primase complex
13: extrinsic to internal side of plasma membrane

5: juxtaparanode region of axon

12: neuromuscular junction

4: cilium axoneme

11: ribonuclease H2 complex

3: axonemal dynein complex |

2: nuclear speck
10: chromatin remodeling complex

1: microtubule cytoskeleton

15: membrane raft

22: nuclear envelope

20: cytosolic small ribosomal subunit

19: ubiquitin ligase complex

18: cytosolic large ribosomal subunit

17: zymogen granule

9: proteasome regulatory particle

16: midbody

24: Cajal body

23: COPI vesicle coat

21: ribosome Il
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PG

1/2/37/4/5

LUM
CMTR2
HSD11B1L

652022
CCNA1l
CNTD2

CCNO

718

CCNAZ2
CCNB1
CCNB2
CCND1
CCND2
CCNE1
CCNE2

9/10

11

11/12/13

11

CCNI
SUMO3

14
15
16
13
17

PFKL
POLR2F

CERSS
SETDB2

18
19/20
21

- .-

|
|
|
|
|
f
|

.-

—————'—————

KCNAB3
CCNB3
CuL2
CUL4A
DGKA
ZNF598
TRIM13
RABGGTA

22123

UACA

LNX2

24

HMGCS1

25

TBC1D31

26

9: condensed nuclear chromosome outer kinetochore |

7. female pronucleus [l 8: male pronucleus [l

15: 6-phosphofructokinase complex

6: microtubule cytoskeleton

14: kinetochore

20: Cul4-RING ubiquitin ligase complex

5: proteinaceous extracellular matrix

4: lysosomal lumen |

3: Golgi lumen

11: cyclin-dependent protein kinase holoenzyme complex

| 2: fibrillar collagen

1: extracellular matrix
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21: perinuclear endoplasmic reticulum

13: nuclear membrane

12: chromatin
19: Cul4A-RING ubiquitin ligase complex

18: Cul2-RING ubiquitin ligase complex

10: spindle pole
17: chromosome
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3
4/5

6/7/8/9

8

10

11/12

13/14/15/16/17

18

19/20

22123/24125/26127
28/29/30

21
31

NARF
RPL23A

AKR7A3

VPS26A

VPS26B
TRAPPC5

DUSP21
DNAJC13
MPHOSPH10

PDZRN4
VPS33A

stcea1z i
TRIM10
TATDN2

PGD

LOC642574

100508128
LOC642574

NUTF2
LDHAL6A [

ENTHD1
PCCA
ADCK4
ADCK5
ADCK1
ADCK3
PHB
PHB2
RBM41
DERL3

ankrD13c [N |
BGN
IDE
CCNL1

10: TRAPP complex

9: vesicle [l

8: retromer complex
17: lysosomal membrane

7: endosome membrane

6: endosome ||
16: late endosome membrane

15: late endosome

5: TORC2 complex

4: cytosolic large ribosomal subunit
14: HOPS complex

3: nuclear lumen

12: small nucleolar ribonucleoprotein complex

| 2: nuclear lamina

1: lamin filament
11: chromosome

26: sarcolemma

18: endomembrane system

25: proteinaceous extracellular matrix

23: Golgi lumen

22: extracellular matrix

13: early endosome

21: integral to endoplasmic reticulum membrane

24: lysosomal lumen

20: nuclear pore ||

19: microtubule cytoskeleton
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Plants

Protists

Protein

PG

TRMTS

LRIG3
RPL19

DMC1

5/6/7/81/9

RING1

UNG
ARCN1
FBXW9

10/11

NMD3
TRAPPC3L

9: ubiquitin ligase complex

| 8: sex chromatin |

7: PRC1 complex

6: PcG protein complex |

5: nuclear speck ||

4: condensed nuclear chromosome [l

3: chromosome, telomeric region |

Il 2. chromosome
11: COPI vesicle coat

1: cytosolic large ribosomal subunit

10: clathrin adaptor complex
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o &
W L
W 2
o

KLHDC2
SLC2A12
ANKMY1

6

7

KLHL1

8/9/10/11/12

VPS18
RHBDL3

IBTK
METAP1D

RNF146

PDESA

COoQs3

13

JPH4
JPH3
JPH2

EFCAB3

13/14

13/14/15

16/17/18/19

20

SNRPA1

SETD7

13/14/15

JPH1
KLHL5
PLCD3
PDE1C
PDEGA
PDEGB

PDE10A

21

PDE1A
PDE1B
CNNM4
CNNM1
CNNM2
CNNM3

22

23/24125

TDRD1
PDE4B

11: late endosome membrane
18: spliceosomal complex

10: HOPS complex

17: small nuclear ribonucleoprotein complex

|| 9: early endosome |

8: actin filament

16: catalytic step 2 spliceosome

7: dendrite
Il

15: Z disc

23: chromatoid body

6: endomembrane system

5: endosome membrane
14: junctional membrane complex

4: endosome

13: junctional sarcoplasmic reticulum membrane

| 3: flagellum

2: cilium

12: lysosomal membrane

1: axoneme

22: basolateral plasma membrane

20: chromosome

[l 25: pi-body

24: P granule

21: cleavage furrow [l

19: U2 snRNP
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4: ribosome

3: ruffle membrane ||

2: microtubule organizing center

1: primary cilium
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3/4
4/5

DNALI1

PACRG
CCDC135
TCTEX1D1

TTC30B

TTC30A
CCDC65
TCTEX1D4

6/71/8

IFT46

7/9/10/11

12

IFT52
CEP104

7113

IQUB
EFHC2
C2lorf59
TRAF3IP1

14

TCTE3

6/9/11
4/6/7

IFTS57

GASS
C4orf22

HEATR2

12

CEP164

4/5

ENKUR

11/15/16

IFT140
TCTEX1D2

17/18/19

KIFAP3
WDR65

7115

SPEF1
CCDC38

WDR65

20
12

TTC26
CENPJ
SPATA4
RSPH4A

©
™
I\

23.4

15/21
22

23.1

21.9

ODF3
CCDC147

21.7

10: intraflagellar transport particle B |

18: kinesin Il complex

9: dendrite terminus

8: motile primary cilium
17: condensed nuclear chromosome

7: microtubule-based flagellum Il

6: microtubule basal body [l

||  4:cilium | 5: flagellum

3: cell body

2. axoneme Il

1: axonemal dynein complex
11: photoreceptor connecting cilium

19: spindle microtubule ||

16: cilium basal body
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CCDC39

1/2/3

B9D2
PIBF1
AGBL3
AGBLS
AGBL1
RSPH3

aceL2

C160rf80

ODF3B
Co6orf165

ATAT1
CCDC146

1/4

SPAG16

1/2/3/5

BoD1
AXDND1

DNAAF2

LRRIQ3

TTC214 [

6/7/8
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DzZIP1
ZC2HC1A

NI

100290184

ODF3L2
CCDC63

WDR96

2/11/12

FOPNL

DLEC1
CXorf22

7/8/13

IFT74

9: centriole

8: microtubule-based flagellum [l

7: intraflagellar transport particle B |

6: cilium Il

5: ciliary transition zone ||

|
13: cytoplasmic membrane-bounded vesicle

4: flagellar axoneme

3: TCTN-B9D complex ||
12: motile cilium

2: microtubule basal body ||

1: cilium axoneme

11: centriolar satellite ||

10: cilium basal body
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CCDC40

2/3/4

CC2D2A

CC2D2B

DRC1
MAATS1
SPATA17

5

ROPN1L

IQCH
MKS1
UNC119
UNC119B

3/4

2

CCDC13

RABLS
PIH1D1

SSNA1
CASC1

TTC20 [0

ZC2HC1B

CEP76
ZMYND12

ROPN1
ROPN1B

8

3/4/9/10

TMEM67

PDEGD
CCDC96

11

cNTNL 8

CCDC113
KIAA1751

7112

DZIP1L
C200rf26

C160rf93

PIH1D3
DYNLT1

13/14

13/15/16

1.9
18

DYNLT3
CCDC176

10: cytoplasmic vesicle membrane [l

9: cilium membrane [l

8: flagellum

7: centriole

6: pre-snoRNP complex |

15: condensed chromosome kinetochore

5: motile cilium

3: microtubule basal body || 4: TCTN-BOD complex ||
13: cytoplasmic dynein complex 14: spindle

2: ciliary transition zone
12: cilium basal body

11: anchored to membrane

1: cilium

16: kinetochore



Log-likelihood Ratio Scale

0

ABSENCE

PRESENCE

Page 4

Gene set "axoneme",

ECM 3,

10 20 30 40 50 60

LOSS

GAIN

109

Num of Predicted Genes

1.

Num of ECM Genes

Last Common Ancestor

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

snuieue'Q
onedojeb'\
snjrebo
sijealdoJrx
sipuiAoJBIu |

saduiqni4

B sadie|'o

ouasrg

Sifeunsaulry

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

_nq snielasejanbuinbp
ndAbee 'y

— aelqueb'y
” rvInasgoopnasdg
Ja1sebouejpwrg
wnauejses’ |
owrg

Iﬂw_ccmg_:S.Z
elsjljlpwy
snuewny'd

wnsidy
xa|nd-q

suebajo)
aeshbliqgD
1Ikeewr g

juosuew's
B119S0I'S

SI[|OJINSIq'IN
IMezIezamo )
BIIl0Je'S
snxopeJeds
_, 29RISINGIBD'S
- 1 TS
| snuefeq's
! elRIqR|6D
! elodsAjod A
1IxXnorz
sueJa|0l0WIaYY ]
nem
ldAssob vy
snoe|
sisusiulignpo
| sueaiqe D
| sijealdord
| sniodsibuoja ]
sidns's
! lipuowa!||INB N
luasuey-q
aeluelsn|’D
siiolsed d
eankjodiyA
wnlodsouejaw ]
wniopoud
lisepesod-)
_ , siwwrry
_ 11S93.°N
_ sue|npiuy
Jshiuy
aezAlo'y
| snae|)'y
HBaYyIsII'N
L sniebiwn)y
snieAe|dy
wnuabosAiyod
euasue d
- BSSBRIO'N
| raslLb'N
wnJeaulwelb 4
wnioljoia|as's
euRl[@}oN)'g
aqwod's
10102191
| BaIauId)
_ aunwuwoo's
| wnuodsosAlyod
SuBWIO0L08U'D
sipAewn
©s0qo|b’IN

snuAboioew y
I—| wnap1oosip'g
B suayes)' |
SIUNWWoo' Yy
, edJseooyouird
RIBJIUIN'A
B|NRIUNITIN

! snoluodel

eueleyry

elRIAI'Y
uoAyoeisip'g

BAIIRS O

skew'z
10j]021g'S
lljjiopusjlsowr’s
sualedd
11811 A

inpreyutard

unero
snuewIdn|'Q
11aqnib N

ae|olow’D
wninuloourd

ﬂ_m:oc:mmq.._.
sueisajuld
eliydowayy L

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

Ipneqeyo’d
wnJediofe)d

XeAIN' d

IS9|MOUX'd

enred |
elR|NUUR |
sinoQq'd
wnared D

1puob' |

— wniuejur
Iﬂ_NEoH
19oNIQq° 1
sijeulben |
eljqwe|'n
redsip3
~ eonkjoisiy'g
INo1uN9'g
soj0/AIeM0l1d

_I_.I sisual|izeiq
Jofew

LLR Notes

suaides'H
sniner'g
sieljiwe) D
sninasnw-y
BJ0IOS'S
BolISawWop N
snuijeue Q
onedo|eb'\
snjrebo
sijealdoJrx
sipuInolBIu |
sadugniH
sadire|o
ouarg
Slreunsaiury
SISUB109A'N
ele||idediubew H
snyeindind's
sualaeype’ |
seplioly'g
snielosejonbuinbp
ndAbae 'y
aeiqueb'y
einasqoopnasdg
Ja1sebourjpwrg
wnaueises |
uowrg
siuuadinIA‘N
elsjljlpwry
snuewny d
wnsidy
xa|nd-q
suebajo )
aeshbliqgD
Ikerewrg
ljuosuew s
B119S0I'S
SIIOJIASIq"IN
Ieziezomo D
eolole's
snxopeJteds
9RISINGIBD'S
sele)Iw’'s
snuefeq's
elRIQR|6D
elodsAjod A
11XnoJsz
sueJajolowlayy
nrem
ldAssob vy
sioe|'M
sisuaulgnpo
sueolqe D
sifealdosrd
sniodsibuoja ]
smdns's
lpuowal||INB'
luasuey'g
aeluelsn|D
slioised d
eonkjodil'A
wniodsoueaw ]
wniopou-d
lisepesod-)
siwwirry
JECEING
sugnpiuy
Jabiuy
aezAio'y
SnAe|}' Y
3YIsIi'N
sniebiwnyy
snjeAe|o’y
wnuabosAiyod
eUlIBSUR
BSSBIO'N
eosLIB N
wnJueaulwelb 4
wn.iolj043|9s's
euel@)ony'g
aquwod's
10]021g"1
BaJlaUIDD
aunwwoo's
wnuodsosAlyod
suewJ0j08UD
sipAewn
eso0qo|b' N
snyejound's
snuAboioew'y
wnaploosip'g
suayesy ]
SIUNWWOo9'y
edseosoyourd
RISHIUIAA
B[N1IROUNIT A
snoluodel
eueleyl'y
elrRIAI'Y
uoAyoeisip'g
BAIIRS O
skew'z
10]021g’'S
lyjlopusjipowrs
sualedd
1a1ed’ A
Inpreyuiard
1uneyr o
snulewIdnN|’ O
11agnib N
ae|oJlawWD
wninuiooul d
eueuopnasd ]
sueisajuld
eliydowuayy L
el[@inelalrd
ok d
laybiaq-d
Ipneqeyo’d
wnJedioe)d
XeAIN'd
IS9|Mouy'd
enred |
elR|NUUE |
sinoq'g
wnAaredD
siuiwoyD
lpuob |
sisual|izeiq
Jofew "
wnjuejur
1Znio ]
190N1q" L
sijeulben |
ellque|'s
Jedsip3
eonhjoisiy3
[INo1uN9'g
sajo0hieyolid

Metazoa

Fungi

Plants
i E I i

Protists

Protein

PG

1/2

™
-
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1
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5: microtubule basal body

o

m
—
=
L

4: cilium membrane

| 3. BBSome Il

2: motile cilium

1: cilium axoneme
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10: TCTN-B9D complex

18: apical part of cell

9: cytoplasmic vesicle membrane Il

17: ciliary transition zone

8: cilium membrane

6: tight junction [l 7: centriole |

5: microtubule basal body ||

4: cilium axoneme
13: intermediate filament cytoskeleton

3: cell-cell junction

12: aggresome

2: cilium
11: microtubule cytoskeleton

1: axoneme

16: mitochondrial membrane

14: PML body || 15: spindle pole |
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