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

Dataset:

Num of genes in input gene set: 6
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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1: nuclear origin of replication recognition complex
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Protein

PG

1/2
3/4

ARHGAP24
RNF103-CHMP3

5/6

ARHGAP22

7/8/9/10/11/12

13

VPS33B

VPS26B

13/14/15/16

17

VPS26A

RPLP2
ZNF622
ZMYND8

18

UTP11L

19/20/21/22
23/24125

PCNA
SF3A2
RAPGEF4

26/27/28/29/30/31/

33

RBM25
TRMT11

OSBP2

34/35

DCP2

TPI1
RAPGEF3

28 /36

33/37

TRIM22
BRCA1

4/38/39/40/41/42]

46

AIRE
PHF21A

47

48

KIN
DPAGT1

49

TRMT1

STON1-GTF2A1L

ZBTB14

40

SETDB2

CAPS

HCFC2

17: cytosolic large ribosomal subunit
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24: small nuclear ribonucleoprotein complex

15: endosome membrane

6: proteasome regulatory particle, base subcomplex
23: catalytic step 2 spliceosome
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19: DNA replication factor C complex

9: late endosome membrane

1: nuclear origin of replication recognition complex

8: late endosome

22: PCNA-p21 complex

| 21: nuclear replication fork |

20: microtubule cytoskeleton

18: small-subunit processome
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Metazoa

Fungi

Plants

Protists

Protein

PG

EPN3

EPN1
noTcHs [}

3

PSD4

3/4

PSD
VAMPS8

5/6/7/8/9/10

10

STX16
OSBPL5

OSBPLS8

11

H2AFV

11/12

H2AFZ
TRMT10C
TRMT10A
TRMT10B

13/14
13/14

H2AFB1

H2AFB2

H2AFB3

TMEDA4
TMED9
TMED2
SNAPC4

15/16/17

15/16/18/19/20/21

TRIM43B

TRIM43

DUT
CCNH
DCAF4L1

22123

TMX2

DHPS
RNASEH2A

24

BUD13
GNAI2
GNAI3

257126127128

25/26/27/28/29

SOS1

16: endoplasmic reticulum-Golgi intermediate compartment membrane

9: secretory granule membrane

8: recycling endosome

7. lysosomal membrane
15: endoplasmic reticulum-Golgi intermediate compartment

6: late endosome membrane Il

14: transcriptionally active chromatin

5: early endosome

4: ruffle

13: nuclear nucleosome

3: trans-Golgi network

12: Barr body
18: COPI-coated vesicle

2: coated pit |

11: nucleosome

17: trans-Golgi network transport vesicle

1: clathrin-coated vesicle

10: SNARE complex

22: cyclin-dependent protein kinase activating kinase holoenzyme complex

20: Golgi cisterna membrane

19: COPI-coated vesicle membrane

21: zymogen granule membrane
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3

4
4
5

SUV39H2

SETDB1

5/6

12/13/14/15/16

™
s\
o -
NG, o) o N 0~
~ — N N N N
91 ~ ~  ~ ~  ~
-~ =~ ~ o <t © 0
N~ 0 < — — N N N N
< H O 00 0O O 00w ~Wmn S ST mmMmAN A oA o
00 00 00 00 0 W W MM M~ M~ DN~~~ M~~~

|
-
|
|
|
|
|

lllll R R

SEC22B
VPS33A
TRIM10
TATDN2
NUTF2
ENTHD1
LDHALGA
ANKRD13C
YEATS4
TRIM21
TRAPPC3L

DUSP21
MPHOSPH10

|
|
|
|
|
f
|
|
|
|
L

ANKRD45
SLC9A5
UBE2Q2

COPZz2
DDX23
TRIM38
HIST1IH2BE
HIST1IH2BF
HIST1IH2BG
HIST1H2BH

HIST1H2BI
HIST1H2BJ
HIST1H2BK

28
28
28
28

HIST1IH2BL
HIST1H2BM

8: endoplasmic reticulum-Golgi intermediate compartment |

14: late endosome

7: mitochondrial outer membrane

5. ESC/E(Z) complex | 6: pronucleus |
12: early endosome

11: small nucleolar ribonucleoprotein complex

4. chromosome [l

3: nuclear heterochromatin |

2: chromosome, centromeric region
9: endoplasmic reticulum-Golgi intermediate compartment membrane

1: chromatin

23: SCF ubiquitin ligase complex

15: late endosome membrane

| |
21: cytoplasmic mRNA processing body 22: ribonucleoprotein complex

13: HOPS complex

20: nuclear matrix

|
19: NuA4 histone acetyltransferase complex

10: melanosome

18: nuclear pore

17: microtubule cytoskeleton Il

16: lysosomal membrane
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Metazoa

Fungi

Plants

Protists

Protein

PG

D B B B |

HIST1H2BN
HIST1H2BO
HIST2H2BE
HIST2H2BF
HIST3H2BB

1/2

HIST1IH2BA
HIST1H2BB
LOC100506545

HIST1H2BC

HIST1H2BD

100507927

TRIM73
Loc4ooose NI}

COPZ1
RNF20

4/5

DIEXF
DUSP2

6
6
7

1: nucleosome

CBR4
DUSP22
DUSP26

DUSP4
DUSP5
DUSP6
DUSP7
DUSPS8
DUSP9
DUSP1
DUSP14
STT3A
STT3B
DUSP16

8/9/10/11

GNA13
DUSP19

STYX
DUSP13

8: brush border membrane Il

7: cytoplasmic membrane-bounded vesicle [l

6: oligosaccharyltransferase complex |

5: ubiquitin ligase complex

11: melanosome

4: HULC complex

3: COPIl vesicle coat
10: heterotrimeric G-protein complex

2. extrinsic to plasma membrane

9: extrinsic to internal side of plasma membrane
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DUPD1
DUSP10
SSH1
SSH2
SSH3
DUSP18
100290651

DUSP28
USP30
ELAC1

SETMAR

VPS35
SENP3
RNF113A

LSM2
TRIM74
SETD1A

TRAPPC3
NGO |

PANK3

DR1
UNCA45B
NFYB
ZMIZ2
PIAS1
PIAS2
PIAS3
PIAS4
ZMIZ1
NSA2
100294376
ITSN2
EIF2A
EIF3B
RBM15B

9: histone methyltransferase complex |

15: nuclear replication fork

8: catalytic step 2 spliceosome
22: eukaryotic translation initiation factor 3 complex

7: MLL1 complex
14: CCAAT-binding factor complex

6. endosome [l

5. chromosome
13: Ada2/Gcen5/Ada3 transcription activator complex

4: mitochondrial outer membrane |

12: TRAPP complex

| 3: midbody

2: lamellipodium
11: SetlC/COMPASS complex

1: cleavage furrow
10: nuclear speck

16: PML body | 17: dendrite |

21. eukaryotic translation initiation factor 2 complex

20: ribonucleoprotein complex

19: nuclear matrix |

18: synapse
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SLC25A10
SLC25A11
SLC25A12
SLC25A13
SLC25A14
SLC25A15
SLC25A16
TNPO1
TNPO2
SLC25A17
SLC25A18
SLC25A19
SLC25A2
SLC25A20
SLC25A21
SLC25A22
SLC25A26
SLC25A28
SLC25A29
SLC25A3
SLC25A30
SLC25A31
UCP1
UCpP2
UCP3
SLC25A32
SLC25A33
SLC25A34
SLC25A36
SLC25A37
SLC25A38
SLC25A39

7. peroxisomal membrane ||

6: integral to peroxisomal membrane |

5: nuclear pore |

4: U12-type spliceosomal complex |

3: spliceosomal complex ||

2: small nuclear ribonucleoprotein complex

1: catalytic step 2 spliceosome

10: flagellum

9: cilium Il

8. peroxisome
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7088888853
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PRMT8
CHMP2A

DECR2
100508457
100510457

ARHGAP25

718

TGS1
SLC9A2

UBL4B
UHRF2

ISG15
ZFAND4

RCL1
729549
NACAD

NACA2
ANKRD36

10

SBDS
KANK4
FBXO8

11/12

PCID2
SLC9A3

13/14

15/16

SLCOA1

11/17

SLC9A7

SLC9AS8

8: small nuclear ribonucleoprotein complex

17: recycling endosome membrane

7: Cajal body
16: membrane raft

||  6: peroxisome Il

15: basolateral plasma membrane

5: late endosome membrane

14: brush border membrane

4: mitochondrial inner membrane presequence translocase complex

12: ubiquitin ligase complex

3: MMXD complex

|
11: trans-Golgi network

2: mitochondrial nucleoid

10: spindle pole

1: mitochondrial outer membrane

13: brush border [l

9: nuclear heterochromatin
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1/2

SLC9A9
HSD17B7

3/4

GNA14

3/41/5

GNAQ
WARS?2

DRAP1

6/7/8/9/10/11

CLIP3
MOCOS
PFKFB4

NAA15
EIF2B1
EIF2B2

12/13
13

TGDS

13

EIF2B4
DHRS4L1

14

PRPS1L1

OSBP
METTL21A

15/16

TADA2B

17/18/19

SRI

ANKRD33
DNAJC28

20

LSM3

KIAA0020

21

NAPB

21

NAPA
DNAJC6
TRMT61A

22

23
24

UBD
TAF1L
MLLT1

25

AHCY

||  8: membrane raft ||

7: Golgi stack

6: early endosome membrane

13: eukaryotic translation initiation factor 2B complex

5. nuclear membrane |

4: heterotrimeric G-protein complex
12: eukaryotic translation initiation factor 2 complex

3: extrinsic to internal side of plasma membrane

10: trans-Golgi network

2: recycling endosome

16: STAGA complex

9: recycling endosome membrane

1: late endosome membrane

22: tRNA (m1A) methyltransferase complex

14: intercellular canaliculus

21: synaptobrevin 2-SNAP-25-syntaxin-1a complex

20: catalytic step 2 spliceosome

I
18: vesicle

11: trans-Golgi network membrane

17: sarcoplasmic reticulum membrane

19: Z disc

15: SAGA-type complex
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PG

AHCYL1

AHCYL2

DBR1
ALDH1A1
ALDH1B1
ALDHY9A1

1

FNTA

METTL21B

21314151617

8/9/10
11/12
13

14

|
|
|
=
|
|
|
|
_———_ -
|
|
|
|

|

|

|
wwox i

|

PTEN
PTPLAD1

ASNA1
PPM1M
100290337
DDB1
GNA15
PPP4R1
TRIM60
NFKBID
TADAZ2A

15/16

TRIM25

TATDN3

BYSL
ATP6V1E2

17/18

14/18/19/20

ATP6V1E1

WRNIP1

GALE

ATG7
SNCAIP

21

22

SRR
RAD23A

23

11/12/24/25/26

GNAT2

mccct [

SEC14L1

8: Cul4A-RING ubiquitin ligase complex

7: Schmidt-Lanterman incisure

13: protein phosphatase 4 complex

6: PML body ||

5: neuron projection
12: heterotrimeric G-protein complex

4: myelin sheath adaxonal region

11: extrinsic to internal side of plasma membrane

3: internal side of plasma membrane

10: Cul4-RING ubiquitin ligase complex

2. cell projection

17: acrosomal vesicle

1: microtubule associated complex
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20: proton-transporting two-sector ATPase complex

19: endosome

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

9: Cul4B-RING ubiquitin ligase complex

16: PCAF complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

SEC14L5

IPO4
PFKFB3

PFKFB1
TRAPPC2

NAA16

RSL24D1P11

2

RFWD3

3/4
5/6

POLE4

AKTIP
SLC25A25

718179

LONP2

IBTK
METAP1D

ASCC3

10/11

VPS53
CDKL2
NFKBIB

6/12/13/14/15

VPS11

MDH2

MPI
DIAPH3

FMNL3
UBTD2
UBTD1
ZBTB41

TBC1D9

16 /17
18

UACA

TAF3
PRPF8

19/20/21

CHD1
ZC3H4
PPM1J

LENGS

12/22/23/24125

ITSN1

I
18: transcription factor TFIID complex

9: peroxisome

8: peroxisomal matrix

17: nuclear envelope

Il 6: HOPS complex || 7: nucleoid
16: apoptosome

5. FHF complex

4: epsilon DNA polymerase complex |

I
13: endosome
22: coated pit

|| 3: Ada2/Gcn5/Ada3 transcription activator complex
11: GARP complex

2: PML body

1: nuclear pore

15: lysosomal membrane ||

24: neuron projection

14: |late endosome membrane

23: lamellipodium

12: endocytic vesicle

| I
20: nuclear speck

19: catalytic step 2 spliceosome

10: endosome membrane

25: synapse

21: U5 snRNP
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Protein

PG

1/2

5/6

7
8/9
10
11
12

QO — IO A d o M m

S - 2Z8 500

& - <85 <z
=z @ -
<

¥ LW > =

CEBPZ
HSD17B14

HPGD
OSBPL11
OSBPL9
OSBPL1A
OSBPL2
OSBPL3
OSBPL10
OSBPL6
OSBPL7
RALYL
CCDC9%4

CHD2
ATP6V1H
PRPF39
CWF19L1
TRIM72
PUS7L
PUS7
TMEM30A
653889
UTP18
XAB2
POLE2
PFDNS
MAP3K5

8. cytoplasmic vesicle membrane |

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

| 6: lysosomal membrane

5: late endosome

12: prefoldin complex

4: intermediate filament cytoskeleton |

11: epsilon DNA polymerase complex

3: clathrin-coated vesicle

2. Golgi stack ||

1: chromosome
9: sarcolemma

10: catalytic step 2 spliceosome ||
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PG

PTP4A1

PFKFB2

LONRF2

5/6
718

SLC27A5

9/10

LSM10

CLIP4

XPR1
LRRC6
DHRS4

11

12/13

TRIT1
VPS13D

652215
KDELR3

14/15

KDELR1

ZBTB17

16

ZNF768

17/18/19/20
21/22

23124
20/25/26
27128/29/30/31

|
|
|
|
|
-—ﬂ-——-
| []
|
|

ATAD2B
INPP5K
INPP5SE
CNOT7
CNOTS
IQSEC3
STX2
HINT1
VPS13C

Y U

.

MTPAP

32/33

ERCC3

29/34/35/36/37

27

STX12
SLCY9A4

38
39

XRN2
SETD2

8: integral to endoplasmic reticulum membrane
25: inhibitory synapse

7: basal plasma membrane
16: DNA-directed RNA polymerase Il, core complex

24: cytoplasmic mRNA processing body
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23: CCR4-NOT complex

22: Golgi cisterna membrane |

||  20: trans-Golgi network ||  21: cilium axoneme |

19: ruffle membrane

18: ruffle |

17: neuron projection
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Metazoa

Fungi

Plants

Protists

Protein

PG

KMT2D
WDR34

LOC81691

ISG20L2

2131415

SPAG6

ITPA
PSD3
NOTCH1

6/71/8
9/10

11
12
13
14

ASF1B
ASF1A

DGKZ
ANKRD26

15/16
16
17
18
19
20

H2BFWT

H2BFM
EPS15L1
PRPF38A

PCGF3

MCM6
METTL18

SMYD1

21/22/23/124/125/26

RPS7
RFPL4B

5

MAPRE2

27128

MAPRE3

29/30/31/32
33/34/35/36

37

HCN2
KLHL20

TRIMS
NAAS50

HIST1H2APS6

HIST1H2APS6

EML4

22124

RPS5
TRIM62

TRIM4
PCGF1

19

18: spliceosomal complex

26: small-subunit processome

9: acrosomal vesicle

17: coated pit

8: trans-Golgi network

16: nucleosome

7. postsynaptic membrane

15: nuclear membrane

6: postsynaptic density

14: actin filament
23: microtubule organizing center

5: microtubule cytoskeleton

2: axoneme ||  3:cilium ||  4: flagellum

20: MCM complex

1: histone methyltransferase complex

25: ribosome

24: ribonucleoprotein complex

13: lamellipodium

12: chromatin remodeling complex
22: cytosolic small ribosomal subunit

21: 90S preribosome

11: chromatin

10: MAML1-RBP-Jkappa- ICN1 complex

19: PcG protein complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

HIPK2

1/21/3

ATR

ARFGEF2
ARFGEF1

4/5/6/7/8/9/10/11

12/13/14

15

RRAGC
SRD5A1

16 /17
18

KRR1
KHDRBS2
KHDRBS3

19/20
21

SLC9AG6

PIK3C2B

UCKL1
PSMD4

22123

12/24/25/26/27/28

29/30/31/32

33

WIPI1
SMARCC2

NSDHL
UBXN2B

SENP7
ATP6V1C1

7134/35/36

SMYD2

371/38

STX5
100510546

10/25/38/39/40/41

42

VAMP3
POLR3F

43

SvacC
DUS3L

PDCD2L

44 | 45

KLHL9
SETD5

46 /47148

49

SF3A3
GTF3C3

CCNT1
TRIM11
HSD17B4
HSD17B8

50/51/52

53

9: microtubule organizing center |
18: ribonucleoprotein complex

8: dendritic spine
17: myelin sheath

|
16: cell body fiber
24 autophagic vacuole membrane

7. cytoplasmic vesicle

6: cytoplasmic membrane-bounded vesicle

14: small nuclear ribonucleoprotein complex

5: axonemal microtubule

13: nuclear matrix

21: endocytic vesicle

4: asymmetric synapse
12: trans-Golgi network

3: XY body

11: symmetric synapse

2: PML body ||

10: recycling endosome

1: chromosome

26: endosome membrane

Il
25: clathrin-coated vesicle

15: lysosome |

23: proteasome complex

22: proteasome accessory complex

20: recycling endosome membrane

19: early endosome membrane
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8: melanosome ||
17: nuclear speck

|| 6: lysosomal lumen [l 7: lysosome Il
15: mitochondrial respiratory chain complex lll

5: extracellular matrix

14: chromosome

4: origin recognition complex

3: nuclear origin of replication recognition complex
13: trans-Golgi network

2: heterochromatin

1: condensed chromosome inner kinetochore

9: endosome

16: Cajal body

12: cytoplasmic vesicle membrane

20: nuclear pore

11: cytoplasmic part ||

10: alveolar lamellar body
19: epsilon DNA polymerase complex

18: spliceosomal complex
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2. origin recognition complex

1: nuclear origin of replication recognition complex
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1: nuclear origin of replication recognition complex
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6: multivesicular body

5: endosome membrane

4: integral to Golgi membrane ||

3: integral to mitochondrial outer membrane

2: origin recognition complex ||
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