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.



ly Conserved Modules (ECMSs)

ionari

Overview of Evolut

Last Common Ancestor

sualdes'H
sniner'g
slreljiwe)
sninasnw'
BJ010S'S
Bo1ISaWOpP N
snuijeue Q
™~ oAedojeb'in
b snjebo
sijealdoarx

sipuinolBiu ]
adugni 4
sadire|o
IIETNG|
sireunsalury

- SISUB129A'N
ele|idediubewH
snyeindind's
sualaeype’ |
seplioj)'g

_nq snieiosejonbuinbp
ndAbae 'y

aelqueb'y

—
h eInasgoopnasdg
Jai1sebouejpwrg

wnaueises |
uow-g
siuuadinIA‘N
elsjljlpwry
snuewny'd
wnsidy
xa|nd-q

suebajo'D
[ n aesbbliq D

luosuew’s

enasoss
l

S11|091A81G N

INezIezomo D

BoNoJe's
snxopeJed's
9RISINGI9D'S
aele)lw's
snuefeq's
elRIqR|6D

elodsAjod A
_I 11Xnosz
|n sueJajolowlIayy
nem-

.n ldAssob vy
snoe|
sisusiulgqnp o
suealige D
siealdoard
sniodsibuojo'
sidns's
HpuowaI||INB'IN
luasuey'dg
aeluelSN|'D
siiojsed d
eonkjodi|A
wniodsouepw ]
wniopou-d
_._ lisepesod-)
smwwi)
™ - 11saaln
suenpiuy
Jabiuy
aezAio'y
snAae|)y
3YIsIi'N

snebiwny vy
SnieAe|o'Yy
wnuabosAiyod

eUlIdSUR' d
BSSRION
easlb N
wnJieaulwelh o
wnioioJa|aIs’'s
euel@oN)'g
aquwod's
10]0210'1
aunwwoo's
_I wnuodsosAlyod

suew.iojoau'd

©s0qo|bIN

= I
snuAboioew y

wnaploosipa

suayesy ]
sSiuUNWWwoo'y
edJieosoyolird

BIDJIUIN'A

B|NROUNITIN

snoluodel

eueleyry
elRIAI'Y

uoAyoeisip'g
_nm>:mm.o

_u_.l sfkew'z
10]0210°'S

|H IlJjIopus|lsowrs
sualedd

InpreyuslD

b snuurewdNO

11agnib N

ae|joJaw’)
[~ Wwninuioouyd

e cuRUOpNOSd' |

suelsajul'd

ejiydowusyy L

el[@INeI18Y d
ok d
laybiaq-d
Ipneqeyo’d

wnJedioe)d

_I_.l XeAIN' d
Isa|mouy'd

q eAred |
ele|nuue |
sinoQ'g
{ wnaredD

L siuiwoy

1puob' |

_I_.I sisual|izeiq
Jofew

— wniueul

199N1Q° L

sijeulben |

ellquel's
r Jedsip'3

L eonfjoisiy'g

1INo1uN9g

sa10AIeM0l1d

Strength

sualdes'H
sninelr'g
sleljiwe)
sninasnw-yy
BJ0IOS'S
BoIISaWop' N
snuieue Q
onedo|eb'\
snjebo
siealdouarx
sipuInolBIu |
saduqgniH
sadie|o

oIPET NG|
Slreunssiury
SISUB199A'N
ele|idediubew H
snieindind's
sualaeype’ |
seplioly'g
snieiosejonbuinb)
ndAbae 'y
aeiqueb'y
einasgoopnasdg
Ja1sebouejpwrg
wnauelsea’ |
owrg
siuuadinIA‘N
elsjljlswry
snuewny'd
wnsidy
xa|nd g
suebajo’)
aeshblq D
Iferewrg
luosuew's
B119S0I'S
SI0JIASI'IN
IezIezomo D
BoloJe’'s
snxopeJed's
9BISINSI9D'S
aeleyIw’'s
snuefeq's
eleige|bD
rvlodsAjod A
11Xnoirz
sueJajolowlayl
nem
ndAssobvy
snoel'M
sisuaiugnpo
suealiqe’D
sijealdosrd
sniodsibuojo
siudns's
lpuowal||InB'
luasuey'dg
aeluelISN|'D
siiolsed d
eonAjodil'A
wnlodsouejaw ]
wniopou-d
lisepesod-)
snwwry
1saaln
suenpiuy
Jabiuy
aezAloy
snAe|)'Y
3YISII'N
sniebiwnyy
snjeAe|o'y
wnuabosAiyod
eullasuUe d
BSSeIO'N
easlLb'N
wnJeaulwelb 4
winiol01a|9s's
euel@qony g
aqwod's
10102101
BaJOUID'D
aunwuwoo's
wnuodsosAlyod
suewJojoaud
sipAewn
©s0qo|b’IN
snyelound'g
snuAboioew'y
wnaplooasip'g
suayesy ]
sSIUNWWoo Yy
edJseosoyourd
RIBJIUIAA
B|nNeIuNIT N
snoluodel
eueleyly
elRIAI'Y
uoAyoeisip'g
BAIIRS O
skew'z
10]021q’'S
ljlopusjpowr’s
sualedd
1IaLeI A
Inpreyuiard
1unero
snuLewIdn|'Q
11agnIb N
ae|olow’D
wninulooul d
rURUOpNasd |
sueisajuld
ellydowuayy L
el[@Inesard
oA d
1vybiaqd
Ipneqeyo’d
wnuediofe)d
XeAIn' d
IS9|Mouy'd
enred |
elR|NUUE ]
sinoQg'd
wnared D
siuiwoy'D
lipuob-|
sisual|izeiq
Jofew
wniuejul ]
1IZnio |
190N1Q° L
sijeulben |
ellque|'s
Jedsip3
eonAkjoisiy3
IIN21uN9'3
saj0/AIeM0lId

Metazoa

Fungi

Plants

Protists

Protein

I I I B B B I B B B I I . I I I . N )

COX15 '

SYNE2

FOXO1

ESR1



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Page 1

Gene set "mitochondrial part",

ECM 1,

10 20 30 40 50 60

0

LOSS

GAIN

Num of Predicted Genes: 239

Num of ECM Genes: 1.
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

4/5/6

ADSSL1
Cl12orf65

CYB5R2

DHTKD1

DLAT
DLST
ACO1

IDH2
IREB2

9/10/11

™
[
@
N
L
Qe

SLC22A4

CYB5R1

CYB5SR3

3/12
13

14/15/16/17

18

MTRF1L

LACE1
NDUFAB1

ECI2
TOP2A
SLC22A12

CCNT2
BCKDHB

5

PDHA1
PDHA?2

7: oxoglutarate dehydrogenase complex

14: centriole

6: mitochondrial nucleoid

13: peroxisomal matrix

5: mitochondrial alpha-ketoglutarate dehydrogenase complex

||  4: microtubule cytoskeleton

3: mitochondrial membrane

9: hemoglobin complex

2: mitochondrial respiratory chain

1: mitochondrial part

15: nuclear chromosome |

12: mitochondrial respiratory chain complex |

11: mitochondrial outer membrane |

10: lipid particle

8. mitochondrial respiratory chain complex Il

17: synaptonemal complex | 18: brush border membrane

16: nucleoid
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Metazoa

Fungi

Plants

Protists

Protein

PG

1
2
3

4/5
6

718

10/11/12/13

14
15

15/16

17/18
15/19

4/15/20/211/22/23/:

18/20/21/23/24/25/

15
29

30

PDHB
BCKDHA
C120rf10

SLC22A13
SLC22A5

IDH1

UQCRFS1

SLC22A2

TOP1
ADCK4

PHB
PHB2
PCCA

ADCK5
ADCK1
ADCK3

CPS1
MYO1H
MYO15A

MYO18B

MYO19
MYO1A
MYO1C
MYO1G

CCNL1
TYW1B

OXSM
POLE
SLC22A8
PRPSAP2

I
14: mitochondrial nucleoid

6: respiratory chain

5: brush border membrane
13: replication fork protection complex

4: basolateral plasma membrane |
21: brush border

11: nuclear chromosome

3: glutamyl-tRNA(GIn) amidotransferase complex

10: cytoplasmic mRNA processing body

2: mitochondrial alpha-ketoglutarate dehydrogenase complex

8: peroxisome
16: stereocilium

1: pyruvate dehydrogenase complex

7. peroxisomal matrix
15: myosin complex

22: cortical actin cytoskeleton

12: perikaryon [l

20: basal plasma membrane

19: mitochondrial outer membrane

18: unconventional myosin complex

9: mitochondrial respiratory chain complex Il

23: filamentous actin

17: sarcomere |
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ECM 1,

10 20 30 40 50 60

0

LOSS

GAIN

Num of Predicted Genes: 239

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
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
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

T

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

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

suew.liojoauD

©s0qo|b’IN

snyejound's
snuAboioew y

wnaploasip'd

suayesy ]
SIUNWWoo' Yy
edJseooyouird

RIBJIUIA'A

B|NRIUNITIN
snoluodel

eueleyry
elRIAI'Y
uoAyoeisip'g

_nm>:mm.o

_l_.l sfew'z
10]0210°'S
lj}10puB|jeoW’'S

1 oo
Inpleyuidl o

e snuuewidnoO

11aqnib N
aejolawrD
wninulooulyd

]
m_ e cuRUOpNBS' ]

suelsajul'd

ejiydowlsyy L

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

—_— e
ele|nuue |

sinoQq'd
wnared D

I— siuiwoyo

1puob’ L

sisual|izeiq

o

— wniuejur
Iﬂ_NEoF
19oNIQq° 1
sijeulben |
eljqwe|'n
redsip3
- eonfjoIsiy’3
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
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
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

PRPSAP1

ECHDC2

1/2

ECHDC3

3
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ATP5C1
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SLC22A16

SUCLG2

SUCLAZ2
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HIBCH
VAC14

718179
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SDHB
CYP2R1

CYP2W1

CYB5RL

CYP1A1
CYP2A13

TBXAS1
CYP2A7
CYP2C18
CYP2C19

CYP2C9

CYP2J32
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TTLLG
SLC2A11
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MYO6
CNGA1l
FAMS58A

281729

CTSA

30/31/32

MYO1D
MYO5B
MRPL13
SLC2A12

31/33/34
35/36
37

13: axon
20: endocytic vesicle

12: apical part of cell Il

5: mitochondrial proton-transporting ATP synthase complex, catalytic core F(1)

11: cilium basal body
19: DNA-directed RNA polymerase I, holoenzyme

10: mitochondrial respiratory chain complex Il

18: cytoplasmic membrane-bounded vesicle

4: mitochondrial proton-transporting ATP synthase complex
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7. early endosome membrane |
15: clathrin-coated endocytic vesicle

1: mitochondrial fatty acid beta-oxidation multienzyme complex

6: PcG protein complex

14: cell cortex

17: coated pit ||

16: clathrin-coated vesicle membrane
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1/2/3

CYCS

SET

SLC22A10

SLC22A6

MRPL24

WDRA45

RABEPK
KLHDC7B
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9

STOML2

ABHDA4

ARPC4-TTLL3

HCN3
IGF2BP1

10/11/12/13/14
15/16/17/18
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20

SV2A
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TBCE

FA2H
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SLC22A3

21/22
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IMPDH1
IMPDH2

23

DBl
MYOS5C

24

UMPS

25/26

GOT1
GOT1L1

GOT2
ACACA

24127128129

MYH14

9: signalosome |

8: endosome membrane |

|| 7: endosome |

| 6: ribosome

5: caveola

14: ribonucleoprotein complex

4: basolateral plasma membrane |

3: respiratory chain [l

2: protein phosphatase type 2A complex |

1: mitochondrial intermembrane space
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11: cytoplasmic stress granule

19: external side of plasma membrane

10: CRD-mediated mRNA stability complex

18: synaptic vesicle membrane
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13: chromatin assembly complex

6: gamma-secretase complex

12: ER membrane protein complex
19: brush border

18: cytoplasmic stress granule

5: endoplasmic reticulum-Golgi intermediate compartment membrane

11: zymogen granule membrane

17: citrate lyase complex

10: transport vesicle membrane

16: transcriptional repressor complex

4: endoplasmic reticulum-Golgi intermediate compartment

I
9: trans-Golgi network transport vesicle

15: integral to endoplasmic reticulum membrane

2. cis-Golgi network || 3: COPI-coated vesicle

8: secretory granule membrane

14: GPIl-anchor transamidase complex
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Metazoa
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Protists

Protein

PG

CYP21A1P

CYP21A2

CYP2S1

CYypP2uU1
CYP24A1

CYP3A4
CYP3A43

CYP3AS5

CYP3A7
CYP46A1
CYP4A11
CYP4A22

CYP4B1
CYP4F11
CYP4F12

CYP4F2
CYP4F22

CYP4F3

CYP4F8

CYP4V2

CYP4X1

CYP4z1
CYP51A1
CYP26A1
CYP26B1
CYP27A1
CYP27B1

2/3
4

PSMD4

MRPL4
CNNM1
CNNM2
CNNM3
CNNM4

CMTR2
PRPF40A

6/7

6: nuclear matrix Il 7. nuclear speck

||  5: basolateral plasma membrane Il

4: ribosome

3: proteasome complex Il

| 2. proteasome accessory complex |

1: mitochondrial outer membrane
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Protein

PG

1

MRPL47

HAGHL

DUS3L
SF3A3
VPS13B

2131714

MAK16
PRKAG3

5

6

HIF1AN
100510632

ACAD9
ACADS
ACADSB
LOC392288

PRODH
CYP1B1

3/71/8

PLCB1
PLCB2
PLCB3
PLCB4

PLCZ1
SLC2A13

12/13

0.2

w-1-----

TSPYL4

SMYD4
NAP1L1

14/15/16/17/18

0.2

VPS18
SLC22A24

19

- —-——--F----

- w

————ﬂ————
| []
|
|
|

L — — —
_ L]
_
_
_
_

COQ3
REXO1
KLHL14

HCFC2

9: sarcolemma ||

8: nuclear membrane

17: late endosome membrane

7: nuclear chromatin ||

6. dendrite ||

15: early endosome

5: AMP-activated protein kinase complex

| 4: spliceosomal complex
13: melanosome

3: nuclear speck

2: catalytic step 2 spliceosome
11: smooth endoplasmic reticulum

1: mitochondrial ribosome
10: postsynaptic density
19: neuron projection

18: lysosomal membrane |

16: HOPS complex

14 actin filament ||

12: chromatin assembly complex [l
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/37/4/5/6/7/8/¢

SYNE2

LMO1
RASA1
RASGRP1
RASGRP3
RASGRP4

13/14

15

BCR
PREX1

CLMN
LMO3

16

NAV2

17718
19

NCF1
SPTBN2
SPECCIL
SPATA13
ARHGEF4
RASGEF1B

20/21

22123124

24

25/26

5/718/11/27/28

8

SYNE1

NAV3

RGL2

29

RGL4
FNBP1L
RAPGEF5

29/30

13/31/32

NF1

RASGEF1A

2/12/30/33/34

2/30/35

FLNB
DIXDC1
RALGDS

RGL3
RASGEF1C

RAPGEFL1

RALGPS1
RALGPS2

RGL1
EHBP1L1

9: sarcoplasmic reticulum
17: NADPH oxidase complex

16: interstitial matrix
27 postsynaptic membrane

8: nuclear outer membrane

7: nuclear membrane
15: guanyl-nucleotide exchange factor complex

| 6: nuclear lumen [l

|| 5: nuclear envelope
13: intrinsic to internal side of plasma membrane

4: mitochondrial part

||  3: lamellipodium membrane ||
11: SUN-KASH complex

2: focal adhesion

10: sarcoplasmic reticulum membrane

1: filopodium membrane

14: ruffle |

24: ruffle membrane

12: Z disc
21: spindle

28: sarcomere ||

25: early endosome | 26: late endosome Il

23: lamellipodium ||

22: filopodium |

Il 20: gap junction

19: spectrin

18: phagolysosome
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EHBP1
MICALL1

LMX1B
PLEKHG2

1/2/3
4/5
6/7

EPB41L5
CNKSR2

TMED1
ARHGEF10

SMTNL2

SMTN
RASAL3
ARHGAP18

ARHGAP29

GMIP
PLEKHG4B

STAC2

10/11/12/13

DBNL

8/9/14/15/16
17/18/19

SPTA1
SMTNL1
ARHGEF19

ARHGEF9

11/20/21

TIAM2
ARHGEF3

22

RAPGEF1

LHX5
SPTBN5

15
23

HUS1
ARHGEF37

ZNF524

PREX2
ZNF831

21

NGEF
SPTBN1

14/15/16/19

CELSR1

5/24125/26/27/28/:

DMD

7: endoplasmic reticulum-Golgi intermediate compartment membrane

15: spectrin
25: costamere

6: endoplasmic reticulum-Golgi intermediate compartment

12: postsynaptic density

5: postsynaptic membrane

11: lamellipodium

4: neuron projection

10: cell cortex

3: ruffle membrane

9: intrinsic to internal side of plasma membrane

2: focal adhesion |

1: extrinsic to membrane
8: actin cytoskeleton
17: contractile fiber

16: spectrin-associated cytoskeleton ||

14: cuticular plate

|
24: cell-substrate junction

13: ruffle

26: dystrophin-associated glycoprotein complex |

23: checkpoint clamp complex |

22: endosome

20: filopodium || 21: growth cone

18: | band | 19: M band ||
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1/2/3/4/5

ESR1

5: T-tubule

4: terminal button ||

3: perikaryon ||

2: mitochondrial part [l

1: chromatin remodeling complex
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