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

Dataset:

Num of genes in input gene set: 2
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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Log-likelihood Ratio Scale
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Gene set "PCNA-p21 complex",

ECM 1,
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Num of Predicted Genes: 172

Num of ECM Genes: 1.

Last Common Ancestor
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3/4

PCNA
CDKL2
UTP18

XRN2

6/7/8/9/10/11
12/13/14
10/15

RPS7
SF3A2
RPL15

GTF2H2D

16

GTF2H2
GTF2H2C
100510744

17/18

HCN1
FEM1C

PAN2
TRMT2A

METTL1

19/20/21

12/22
23/24

25

IIIII ) P ——

POLR2G

23

26
27

RNASEH2A

PDZRN3

DTYMK

28

23/29

I S

PFKL
MPHOSPH10

TATDN2
LDHALGA

9/30/31
32/33

TRIM21
ARCN1

NMD3

LTN1
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6: 90S preribosome

13: small nuclear ribonucleoprotein complex

5: aggresome

20: condensed nuclear chromosome, centromeric region

4: PCNA-p21 complex

12: catalytic step 2 spliceosome
|

3: nuclear replication fork
19: condensed chromosome kinetochore

11: small-subunit processome

2: microtubule cytoskeleton
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1: DNA replication factor C complex
9: ribonucleoprotein complex

16: holo TFIIH complex
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Gene set "PCNA-p21 complex",

ECM 1,
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Num of Predicted Genes: 172

Num of ECM Genes: 1.
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Metazoa

Fungi
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Protein
RNF103-CHMP3

PG

VPS35
RPL13

2/3

NSA2

EMG1

10/11/12/13/14/15

5/6/7
8

9

16

17

18
19/20
21

|
|
|
|
|
e
|
|
|
|
=
|
|
|
|
|

RCL1
EP300
SBDS
PCID2
RER1
CLIP3
ABCC2
ISCU
RPS14
TAF1L
PSMD9
TRIM25
TATDN3
WRNIP1
RAD23A

RSL24D1P11

SLC25A25

ASCC3
YEATS4

22123
24

UHRF2
ZFAND4

1ISG15
UBL4B
VPS33B

25/26/27128/29/30

TBC1D9

31

32/33/34

PRPF8

CHD1

35

XRN1
RNF135

9: integral to Golgi membrane |

I
17: cytosolic small ribosomal subunit

8: spindle pole

16: intercellular canaliculus

7: protein-DNA complex

15: trans-Golgi network membrane

6: histone acetyltransferase complex

5: chromatin
14: trans-Golgi network

4: ribonucleoprotein complex

13: recycling endosome membrane
20: proteasome regulatory particle, base subcomplex

3: cytosolic ribosome

12: membrane raft

19: proteasome regulatory particle

2: cytosolic large ribosomal subunit |

10: early endosome membrane

1: endosome

24: nuclear heterochromatin

23: nuclear matrix

22: NuA4 histone acetyltransferase complex

21: proteasome complex

11: Golgi stack ||

18: transcription factor TFIID complex
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Num of Predicted Genes: 172

Num of ECM Genes: 1.
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

ATP6V1H

PUS7
PUS7L

TMEM30A

MAP3K5

21371415

4

VPS26A

VPS26B

LONRF2

6/7

CDK13

CLIP4

LOC100507699

8

LRRC6
KDELR1

9/10

652215
KDELR3

VPS13D

ATAD2B

11/12

INPP5E
INPP5K

13/14/15/16

17/18

CNOT7
CNOT8

19

UBD
IQSEC3

16/20/21
22123

ERCC3

24125/26/27/28

STX2
HINT1
VPS13C
RNF113A

29

LSM2
RPLP2

30

16/21/31

32

PSD3
ASF1A
ASF1B

ZNF622
H2BFWT

33

34/35

8: cilium
I

7: nuclear speck
16: trans-Golgi network

6: nuclear cyclin-dependent protein kinase holoenzyme complex

13: neuron projection

5: vesicle

I
12: Golgi cisterna membrane

4: retromer complex

3: endosome membrane |

2: endosome

10: endoplasmic reticulum-Golgi intermediate compartment

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

9: cis-Golgi network

15: ruffle membrane
23: SSL2-core TFIIH complex

14: ruffle ||

22: holo TFIIH complex

21: postsynaptic membrane

20: inhibitory synapse

11: cilium axoneme

19: aggresome

24: basolateral plasma membrane

18: cytoplasmic mRNA processing body | I

17: CCR4-NOT complex
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11

12/13/14/15

16 /17

18

T
o)
N
~
o)
N
~
~ o
[N <
~ ~
- < © o)
AN N ™
~~ Y~ ~
o ™ Tol o o
A« [ ) M <
~ Y~ ~ ~ ~ ~ ~
NI ~ M S © ® < ™
= N N — M omm N
© © © © WO M®M®MAdA A A
LB e T I o B I T s e e B B R |

H2BFM
LOC81691

NoTcHL [0 i

ISG20L2

SPAG6
WDR34

MCM6
CARKD
RFPL4B

SUPT5H

ELAC1

TRIM5
SENP3

NAAS50

EML4
HCN2
TRIM62

RPS5
TRIM4
PCGF1

ATR

ARFGEF1
ARFGEF2
HIPK2
PIK3C2B
ORC4
PSMD4
ZC3H4
ATP6V1C1
AKTIP
POLR3F
UBTD1
UBTD2
100510546

10: cytoplasmic mRNA processing body |

||  9: DSIF complex |
18: PcG protein complex

8. MCM complex

7: MAML1-RBP-Jkappa- ICN1 complex

6. acrosomal vesicle |

15: voltage-gated potassium channel complex

5: microtubule cytoskeleton

4: flagellum Il
14: synapse

3: cilium
13: dendritic shaft
22: nuclear matrix

|| 2: axoneme |

1: nucleosome

19: chromosome

|
27 cytoplasmic membrane-bounded vesicle
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1/2

STX5
DUS3L
SF3A3

TRIM11
CKAPS

3/41/5

6/7/8/19

10/11/12

RPS9
POLA1
GSPT2

TRIM35

13/14/15/16

NOL10
MRE11A

17/18/19/20

NACA
COPA
MYO18A

21

221/23/24

25/26
27128

KMT2A
TOP3A
RABLG6
DDX3Y
MAP3K12

ZBTB17
PAPOLG
PAPOLA
PAPOLB

GPI
MLLT1
SUPT16H

27

29/30/31

NOS3

LSM3
AIMP1
MRPS12

34/35

|
|
|
|
|
|—
|
|
|
|
.
|
|
|
|
|
1

36/37/38

R

PES1

0.0

ESF1
TRMT11

16: nuclear matrix

7: microtubule cytoskeleton

15: nuclear envelope

23: endoplasmic reticulum-Golgi intermediate compartment

|| 6: gamma-tubulin complex

5: spliceosomal complex
13: alpha DNA polymerase:primase complex

4: nuclear speck ||

3: catalytic step 2 spliceosome

|
11: ribonucleoprotein complex

2: SNARE complex

10: cytosolic small ribosomal subunit

1: endoplasmic reticulum-Golgi intermediate compartment membrane

32: aminoacyl-tRNA synthetase multienzyme complex

14: chromatin

21: COPI vesicle coat

12: ribosome

29: apical part of cell

20: nuclear chromatin

19: Mrell complex

18: condensed nuclear chromosome

9: spindle pole

8: microtubule plus end

24: myosin complex

22: actomyosin
31: endocytic vesicle membrane

28: PML body

27: chromosome

35: small ribosomal subunit

17: chromosome, telomeric region

large subunit precursor

30: caveola Il

37: PeBoW complex

36: condensed chromosome

26: MLL1 complex |

34: mitochondrial ribosome

25: histone methyltransferase complex

33: transport vesicle

38: preribosome
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Gene set "PCNA-p21 complex",

Num of ECM Genes: 1.

ECM 2,

LOSS

GAIN

Num of Predicted Genes: 97

Last Common Ancestor
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Protein

PG

CDKN1A

CDKN1C

OR56B1

CNRIP1

FBXO5
QSER1

CER1

A1BG
CDKN1B
GADD45A
GADD45B

HSF2BP
CACNG3

CACNGS8

CACNG2

TPBGL
OR51F2

DANDS

MBD6

MBD5

LOC100507050

CT45A3

CT45A4

CT45A6

CT45A1

CT45A2

OR52E6

LEMD1
OR12D2

MID1IP1

aampc [0

OR52K2

OR6Y1
OR5C1

FCGR3A

6: endocytic vesicle membrane

13: external side of plasma membrane

12: microtubule cytoskeleton |

11: nuclear envelope ||

5: alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid selective glutamate receptor complex
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1: cyclin-dependent protein kinase holoenzyme complex

7: voltage-gated calcium channel complex
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8: focal adhesion || 9: LUBAC complex

||  7:endosome membrane ||

6: lateral plasma membrane

Page 2

Gene set "PCNA-p21 complex",

Num of ECM Genes: 1.

ECM 2,

Num of Predicted Genes: 97

Last Common Ancestor

! wnioNnoia|ds's

euel|9yoN)'g

aqwod's
10102191
Balauld’)
aunwwoo's
wniodsosAiyod
suewlojoau)

sipAewn

©s0qo|b’IN

snyejound's
snuAboioew y

w

naploasip'a
suayesy ]

SIUNWWoo' Yy

edJseooyouird

RIBJIUIA'A
BnfesunIy

snoluodel

eueleyry
elRIAI'Y
uoAyoeisip'g
BAIRS O
skew'z

10]0210°S
IlJjopus|lsowrs
sualedd

1

9lRI'A

inpleyuisry

unero
snuuewIan|'Q
11aqnib N

ae|olow’D
wninuiool
eueuopnasd ]

suelsajul'd

¥d

ejiydowlsyy L

eljainens

rd
ok d

.~ 1dybiegd
Ipneqeyo’d
wnJediofe)d

XeAIn' d
ISa|Mmou'd

enled |
elR|NUUE |

sinoqg'd
wnAased

0

siuiwoyo

1puob' |

redsip3
eollhjoisiy3

sisual|izeiq

Jofew
wniuejur

1ZNJ1J" |

199N1Q°L

sijeulben |

eljqwelo

IINoa1uN9'g
soj0/AIeM0l1d

Plants

Protists

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
eueleyl'y
elrRIAI'Y
uoAyoeisip'g
BAIIRS O
shewrz
10]021g’'S

I1}J10pus|[POW'S

sualedd
1a1ed’ A
Inpreyuisrd
1uneyr o
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 |
eljquero
Jedsip3
eonhjoisiy3
[INo1uN9'g
sajo0hieyolid

Protein

PG

CD79A
Cl70rf104

TACSTD2

TICAM2
PPP1R14B

OR4C16

BAMBI
FAM117B

IGSF23

CDKNZ2AIPNL

EBAGY
OR10H4
CLEC11A

Ch5orf15

LECT2
ORG6N2
CT45A5
CD200R1L

CLDND1

OR6B2
OR6B3
IFNARL
PHYHIP
PHYHIPL

BCLOL
CD164L2

ITFG3
EPM2AIP1

100510027 1

HHLAZ2
SHARPIN

C18orf32

ZC3H13

OR10X1

PRX

5: basal plasma membrane

||  4: multivesicular body ||

3: membrane raft

2. external side of plasma membrane
11: myelin sheath

1: B cell receptor complex
10: postsynaptic density
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9: lysosomal membrane

17: alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid selective glutamate receptor complex
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|| 7: endosome
16: neuron projection

6: sarcomere

15: membrane raft

5: basement membrane

Page 3

Gene set "PCNA-p21 complex",

Num of ECM Genes: 1.

ECM 2,

Num of Predicted Genes: 97

Last Common Ancestor
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Protein

PG

FCGR3B

STOX2
TMEM200A

OR2L8
FAM162B

LILRA3
LYSMD2

NDNF
THAP10
LAPTM4B

OR51D1

OR13D1

ND6
TIMP2

TIMP3

TIMP4

XK
C18o0rf63

CD164

FAMG5A
TMEM169

OR5AP2

NDUFA1

FADD
GLCCI1
LYSMD4
NDUFB4

CACNG4

4: mitochondrial respiratory chain complex |

Il 2. extracellular matrix [l 3: endomembrane system |

11: mitochondrial membrane

1: anchored to membrane

10: lysosome

14: death-inducing signaling complex

13: cell body

12: CD95 death-inducing signaling complex

19: voltage-gated calcium channel complex

18: endocytic vesicle membrane
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