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

Dataset:

Num of genes in input gene set: 3
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.



sualdes'H
sninerg
slreljiwe)
sninasnw' iy
BJ010S'S
Bo1ISaWOpP N
snuijeue Q
™~ oAedojeb'in
b snjebo
siealdoarx

sipuinolBiu ]
adugni4
sadire|o
oI Q
Sifeunsalur)
- SISUB129A'N
ele|idediubewH
snyeindind's
sualaeype’ |
sepliojy'g

_nq snieiosejonbuinbp
ndAbae 'y

aelqueb'y

—
” eInasgoopnasdg
Ja1sebouejpwrg
wnaueises |
uow-g
siuuadinIA‘N
elsjl|lpwry
snuewny'd
wnsidy
xa|nd-q
suebajo'D

l aesbblg D
| I Iferewrg
ljuosuew's
B119s0JI'S

S11|091A81G N

1ezrezomo'D

Bo110Je'S
snxopeJed's
9BISINI9D'S
aele)lw's
snuefeq's
elRIqR|6D
elodsAjod A
_I 1Ixnourz
|n sueJajolowlIayy
nem-
.n ldAssob vy
snoe|
sisusiulgqnp o
suealige D
siealdoard
sniodsibuojo'
sidns's
HpuowaI||INB'IN
luasuey'dg
aeluelisn|’)
siiojsed d
eonkjodi|A
wniodsouepw ]
wniopou-d
_._ lisepesod-)
smwwi)
m - 11saaln
sue|npiuy
Jabiuy
aezAio'y
snAae|)y
3YIsIi'N
snebiwny vy
snieAe|o’y
wnuabosAiyod

eUlIdSUR' d
BSSRION
easlb N
wnJieaulwelh o
wnioioJa|aIs’'s
euel@oN)'g

aquwod's

1002191
aunwwoo's
wnliodsosAiyod

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 sfewz
~ .
7 10|021q'S
> g I
C sualedd
lnpJreyuiald
I.\S [ |IN€} O
O - e snuurewidNO
= uaqnib N
S aejolow’)
S a [ WNINUJOD1} d
M e cuRUOpNOSd' ]
suelsajul'd
w I eliydowlayy |
o L eI[@INEI8Y d
n_ru ok d
1vybiagd
7p]
0 Ipneqeyad
S wnJedioe)d
C _I_.u XeAIN'd
ISsa|mouy'd
= ele|nuue |
m sinog'd
S { wnaredD
o L sinwoyo
= lpuob' L
= sisualjlzelq
m [ _” Jofew
_|_|_ — winjuejur
. 1Znio |
Y I |
_— — el
c
E sifeuiben |
(b £ .
.| £ r Jedsip'3
W S | L eonkjoisiyg
= w IIN2IuN9'3
S < sa10AIeM0l1d

Strength

sualdes'H
sninelr'g
sleljiwe)
sninasnw-yy
BJ0IOS'S
BoIISaWop' N
snuieue O
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-q
suebajo')
aeshblq D
Iferewrg
luosuew-s
B119S0I'S
SIOJIASI'IN
IezIezomo D
BoloJe’'s
snxopeJed's
9BISINSI9D'S
see)iw's
snuefeq's
eleige|bD
rvlodsAjod A
11Xnoirz
SueJajolowlsayl
nem
ndAssobvy
snoel'M
sisuaiugnpo
suealiqe’D
sijealdosrd
sniodsibuojo
siudns's
lpuowal||InB'
luasuey'dg
aeluelISN|'D
siioised 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

EN PO
wnJeaulwelb 4
winlol01a|9s's
euel@qony g
aqwod's
10102101
BaJAUID'D
aunwuwoo's
wnuodsosAlyod
suewJojoaud
sipAewn
©s0qo|b’IN
snyelound'g
snuAboioew'y
wnaplooasip'g
suayesy ]
sSIUNWWoo Yy
edJseosoyouird
RIBJIUIAA
B|neounIy N
snoluodel
eueleyly
elRIAI'Y
uoAyoeisip'g
BAIlRS O
skew'z
10]021q’'S
ljlopusjpowr’s
sualedd
1IBLEI A
Inpreyuiard
1unero
snulLewIdn|'Q
11agnIb N
ae|olow’D
wninulooul d
rueUOpNasd |
sueisajuld
eliydowuayy L
el[@Inesard
oA d
1vybiaqd
Ipneqeyo’d
wnuediofe)d
XeAIn' d
IS9|Mouy'd
enked |
elR|NUUE |
sinoQg'd
wnared D
siuiwoy'D
lipuob-|
sisual|izeiq
Jofew
wniuejul ]
1IZnio |
190N1Q° L
sijeulben |
ellque|'s
Jedsip3
eonkjoisiy3
IIN21uN9'3
saj0/AIeM0lId

Metazoa

Fungi

Plants

Protists

Protein

. . . . . . . I . . . . . . . . . . . . L —— ... EE————————————— " —"—"———m§¥)

CDK12

CDK13

BCCIP



Log-likelihood Ratio Scale

0

ABSENCE

PRESENCE

Page 1

Gene set "nuclear cyclin-dependent protein kinase holoenzyme complex”,

Num of ECM Genes

ECM 1,

10 20 30 40 50 60

LOSS

GAIN

0

Num of Predicted Genes

1.

Last Common Ancestor

sualdes'H
sninerg
sieljiwe)d
sninasnw' iy
©J010S'S
BIIISBWOP'N

snuijeue Q
onedojeb'\
snjrebo
sijealdoarx

sIpUIn0IBIUT |

saduiqni 4

™ sadie|o

ouarg

sireunsaury

= SISU9109A'N
ele|idediubewH
snyeindind's
sualaeype’ |

seplioly'g

_lq snielasejanbuinbp
ndAbae 'y

— aelqueb'y

n elnosqoopnasd
la1sefouejpwg
wnauelses |
low'g

Iﬂw_ccmg_:S.Z
elsjljlpwy
snuewny'd
wnsidy
xa|nd-q
n suebajo)
aeshblig D
| I— Iferewrg

ljuosuew’s
BllIesoI's

S11|091A81G N

IezIezomo D

BIIl0Je'S
snxopeJeds
9BISINSI9D'S
sere)iw's
snuefeq's

elRIqR|6'D
_I elodsAjod A
I1Xnoirz
sueJa|0l0WIaYY ]
nem-
ldAssob vy
snoe'

sisuaiulgnpo
suealiqreD
sijealdord
sniodsibuoja ]
sidns's
lipuowdI||INB'W
_ luasuey'g
aeluelSn|'D
sloised d
eonkjodil'A
wnlodsouejaw ]
wnJiopou‘d
_n_ lisepesod-)
siwwry
™ — 11saal’n
suenpiuy
Jshiuy
aezAloy

snae|)'y
SEVESTEN

snebiwnyy
sneAe|o'Yy
wnuabosAiyod
eullasued
BSSRIO'N
easlb
wnJseaulwelh
wnioloIa|as's
euURI|I9YON)' g
aqwod's
10]021g'1
BalIauUIO'D
auNWwoo's

_| wnuodsosAlyod

ﬂ suew.ojoau'd

©s0qo|b’IN

snuAboioew y

wnaplooasip'a

suayesy ]
sSIUNWWo9'y
edJseooyouird

RISJIUIAA

B|NRIUNITIN
snoluodel

eueleyry
elRIAI'Y

uoAyoeisip'g
—nmzﬁm.o
_l_.l sfew'z
10j021g’'S

IH lljjiopusjlsowr’s
sualedd

impreyuisrd

b snuuewidNO

11aqnib N

oe|olLWw’'D
e unjnuiodlyd

e cuRUOpNBS' ]

suelsajul'd

eliydowlayy L

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

Ipneqeyo’d
wnuedioe)d

XeAIN'd

IS9|MOUN'd

—_— e
ele|nuue |
sinoqg g

{ wnaredD
L sjuiwoyo

1puob' |

— wniuesul
Iﬂ_NEo.._.
190N.1q" L
sijeulben ]
eljques
r ‘edsip3
L eonkoisiya
INo1uN9'g
soj0/AIeM0l1d

_I_.I sisualjizelq
Jofewr

Metazoa

Fungi

Plants

Protists

LLR Notes

suaides'H
sninerqg
sieljiwe)d
sninasnw'y
BJ0IOS'S
BolISawWop N
snuijeue Q
onedo|eb'\
snjrebo
sijealdoJrx
sipuInolBIu |
saduigni 4
sadie|o
ouarg
Sifeunsaury
SISUB129A'N
ele||idediubew H
snieindind's
sualaeype’ |
seplioly'g
snielosejanbuinb )
ndAbse'y
aseiqueb 'y
rvIndsqoopnasd g
Ja1sebourjpwrg
wnaueises |
ow'g
siuuadinIA‘N
elsjljlpwry
snuewny'd
wnsidy
xa|nd-q
suebajo)
aeshblLiqg D
Ikerewrg
ljuosuew's
©119S0I'S
SIIOJIASIq"IN
Ieziezomo D
Bol10Je’'s
snxopeJed's
9RISINGI9D'S
sele)Iw’'s
snuefeq's
elRIQR|6D
elodsAjod A
11XnoJsz
sueJajolowlayy
nrem
ldAssob vy
sioe|'M
sisualulignp'o
suealiqe D
sifealdosrd
sniodsibuoja ]
snidns's
lpuowaI|ING' N
luasuey'g
aeluelsn|'D
slioised d
eonkjodi|A
wniodsoueaw ]
wniopou'd
lsepesod-)
siwwry
JECEING
sugnpiuy
Jabiuy
aezAioy
snae|l'Y
HBaYIsII'N
snebiwny vy
snjeAe|o’y
wnuabosAiyod
eUlIBSUR
BSSBIO'N
eosLIB N
wnJseaulwelh
wnJoll043|9s's
eURI|IDYON)' g
aquwod's
10102101
BalaUIDD
aunwwoo's
wnuodsosAlyod
suewJ0j08u')
sipAewn
eso0qo|b' N
snyejound's
snuAboioew'y
wnaploosip'g
suayesy ]
SIUNWWOo9'y
edseosoyourd
RISHIUIAA
BINIROUNIT'IN
snoluodel
eueleyry
elRIAI'Y
uoAyoeisip'g
BAIIRS O
sfewz
10]021Q’'S
lyjlopusjowrs
sualedd
1a1ed’ A
Inpreyuial
11Nero
snulewIdnN|’ O
11agnib N
aejolowD
wninuioourd
eueuopnasd ]
sueisajuld
eliydowuayy L
elj@ainel1ald
ok d
laybiaq-d
Ipneqeyo’d
wnJedioe)d
XeAIN'd
Isa|mou'd
enred |
elR|NUUE |
sinoq'g
wnasred D
siuiwoy
llpuob- L
sisual|izeiq
Jofew "
wniuejul ]
1Znio |
190N1q" L
sijeulben |
eljque|'o
Jedsip'3
RIS
IIN2IUNo’'3
sajo0hieyolid

Protein

PG

1/2

CDK12
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1: nuclear cyclin-dependent protein kinase holoenzyme complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

CDK13

TAF1L
DDX23
WRNIP1

4/5

6/71/8
9/10

PSD3

MAP3K12

11/12/13

ZC3H7B

9

RPS20
EXOSC2

14
15

PRIM1
ATAD2B

10/16/17

TRIM21
CNOT6

18

RBM5
C120rf10

9/19

RPS24

20/21/22

EP300
PPP2R1A

23/24125

TRIM25
LRRC4B
RAD23A

RSL24D1P11

26
27

SLC25A25

CDKL2
ASCC3
YEATS4

28/29
30

UHRF2
ZFAND4

1ISG15
UBL4B
TBC1D9

15: alpha DNA polymerase:primase complex

7. postsynaptic membrane

|
14: exosome (RNase complex)

6: postsynaptic density

21: histone acetyltransferase complex

5: U5 snRNP
13: spindle microtubule

4: catalytic step 2 spliceosome

11: anaphase-promoting complex

3: transcription factor TFIID complex

|
10: ribonucleoprotein complex

2: nuclear speck

1: nuclear cyclin-dependent protein kinase holoenzyme complex

23: chromosome, centromeric region

22: protein-DNA complex

12: spindle
20: chromatin

18: spliceosomal complex

17. SCF ubiquitin ligase complex

9: cytosolic small ribosomal subunit

8: trans-Golgi network

19: small ribosomal subunit

16: cytoplasmic mRNA processing body
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3

PRPF8

CHD1

4

XRN1
RNF135

5

CLINT1
CEBPZ
ATP6V1H

6

UTP18

PUS7
PUST7L

TMEM30A

7

HCN4
MAP3K5

8

PFDN5
NCAPD2

9/10/11/12

LONRF2

VPS13D

13

LRRC6
KDELR3

14/15

KDELR1

652215
INPP5K

16/17/18/19

20/21

INPP5SE
CNOT7
CNOTS

IQSEC3

o
N
~

™ <

N N

~ ~

N (o)

N —

< <

AN

26

UBD
STX2
HINT1
VPS13C

27/28/29/30/31

1

LSM2
RNF113A

26

XRN2
ASF1B

32

33

ASF1A

8: prefoldin complex |

16: neuron projection

7: terminal button

15: endoplasmic reticulum-Golgi intermediate compartment

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

14: cis-Golgi network

5: clathrin-coated vesicle

13: cilium

21: Golgi cisterna membrane

4: intermediate filament cytoskeleton

11: nuclear chromosome

3: U5 snRNP

2: nuclear speck |

10: condensin complex

1: catalytic step 2 spliceosome
9: condensed chromosome

17: ruffle

25: postsynaptic membrane

24: inhibitory synapse

12: pronucleus |

20: cilium axoneme

19: trans-Golgi network

18: ruffle membrane

23: cytoplasmic mRNA processing body I

22: CCR4-NOT complex



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Page 3

Gene set "nuclear cyclin-dependent protein kinase holoenzyme complex”,

ECM 2,

10 20 30 40 50 60

0

LOSS

GAIN

Num of Predicted Genes: 134

Num of ECM Genes: 1.

Last Common Ancestor
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Metazoa

Fungi

Plants

Protists

Protein

PG

H2BFM
H2BFWT
LOC81691

1/2

WDR34
ISG20L2

3/4/5/6

7

--------—-1‘
|

|
|
|
|
|
-
|

SPAG6
ZNF622

MCM6
RFPL4B

ELAC1

TRIMS
SENP3
NAAS50

EML4
TRIM62

10/11/12/13

HCN2
TRIM4
PCGF1

14

15/16/17

ATR
HIPK2
ARFGEF1
ARFGEF2

18/19/20

20/21/22123/24/125/

29

KRR1
PIK3C2B

30

31/32

PSMD4

ZC3H4

33/34

AKTIP
ATP6V1C1

24/35/36/37

38

POLR3F

UBTD2
UBTD1

39/40/41

SF3A3
TRIM11

29/42/43

RPS9
GSPT2

11: dendritic shaft

20: trans-Golgi network

28: symmetric synapse

10: axon [l

9: MLL1 complex
19: small nuclear ribonucleoprotein complex

8: cytoplasmic mRNA processing body |

7: MCM complex ||

16: PML body

6: microtubule cytoskeleton

5: flagellum

14: PcG protein complex
23: cytoplasmic membrane-bounded vesicle

4: cilium |

3: axoneme

I
13: voltage-gated potassium channel complex

2: nuclear membrane

1: nucleosome
12: synapse

26: microtubule organizing center

|| 18: nuclear matrix

17: XY body
25: dendritic spine

15: chromosome
24 cytoplasmic vesicle

21: asymmetric synapse

27: recycling endosome |

22: axonemal microtubule
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