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

Dataset:

Num of genes in input gene set: 12
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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Gene set "nBAF complex",
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Num of Predicted Genes: 130.

Num of ECM Genes: 4.
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Metazoa
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Protein

PG

1/2/3/4
1/2/3/5

SMARCC2
SMARCD1
SMARCC1
SMARCD3

1/2/3/6/7
1/2/3/8

NOX5
ZC3H6

PRR5-ARHGAPS

C

PFKL
SIN3B

7/10/11/12
4/13/14
15/16

17

SIN3A

ING3
ING5
LINGO1
MCM3AP

18

SETDB1

19/20
19

EZH2

EZH1
SUV39H2

21/22123

18

SETDS8
SMARCD2

24

RRM1
ZBTB8B

18

SETMAR

HSD17B14

CCDC9%4

CCRN4L

ANGEL1

ANGEL2

25

FBXL14

9: 6-phosphofructokinase complex
17: MOZ/MORF histone acetyltransferase complex

8: nuclear chromatin |

7: XY body
16: Piccolo NuA4 histone acetyltransferase complex

6: WINAC complex

15: NuA4 histone acetyltransferase complex

4: transcriptional repressor complex || 5: chromatin remodeling complex

3. SWI/SNF complex

2. npBAF complex
11: X chromosome

1: nBAF complex
10: autosome

23: nuclear heterochromatin

12: Y chromosome Il 13: kinetochore | 14: Sin3 complex |

19: ESC/E(Z) complex

25: histone acetyltransferase complex

24: ribonucleoside-diphosphate reductase complex [l

22: chromosome, centromeric region |

20: pronucleus | 21: chromatin ||

18: chromosome
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Gene set "nBAF complex",
Num of ECM Genes: 4. Num of Predicted Genes: 130.
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Metazoa

Fungi

Plants

Protists

Protein

PG

KHDRBS2
KHDRBS3

1/2/3/4

NOS1
GGPS1

100510614

ZBTB8A

SENP7
NCOA7
UTP14C
ZMYND8

5

ZNF541

6/7/8

SHMT2
SHMT1

ZIC2
ZNF692

KLF16
ZNF653

LUC7L
LUC7L2

POMT2
CNOT6

10/11

DCP2
ZBTB11

9

NOC3L

RABLG6
CCDC130

12/13
14

NAPSA

REN
CTSD

13/15/16/17

PGA3

PGA4

PGAS

PGC
CTSE

18

17: melanosome

8: mitochondrial nucleoid

16: lysosomal lumen

7: mitochondrial intermembrane space

14: cytoplasmic part

6: microtubule cytoskeleton

5: small-subunit processome
13: lysosome

12: alveolar lamellar body

4: sarcoplasmic reticulum

11: RNA-induced silencing complex

3: sarcolemma

2: photoreceptor inner segment
10: cytoplasmic mRNA processing body

1: dendritic spine
9: nuclear speck

18: endosome

15: extracellular matrix
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Gene set "nBAF complex",
Num of ECM Genes: 4. Num of Predicted Genes: 130.

ECM 1,
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PG

1/2
3

PCGF6

KIN
CCNI2

BUD31

YIPF7

HIC2
RBM25
TADA2A

6/7

ZIC1

8
8

RRM2B

9/10/11/12/13

ITSN1
LENGS
NSFL1C

6/14
15

TAF3

HIST1H2APS6

HIST1H2APS6

SSRP1
SETD5
INPPS5J

16/17/18

19
19

SDR16C5
SLC27A5

20/21

©

N

~
I 0
N N
~ ~
o <
N N
< S ™
- 1

LSM10
POLD2
ZNRF2
ZNRF1
KMT2D

LOC81691

27128129
30

WDR34

31/32/33/34

SPAG6
ISG20L2

SOS1

10: endocytic vesicle

9: coated pit

19: glycerol-3-phosphate dehydrogenase complex

8: ribonucleoside-diphosphate reductase complex |

17: growth cone

7. PCAF complex

16: dendritic shaft

24: endosome membrane

|| 6: chromosome

5: nuclear speck
15: transcription factor TFIID complex

[l 4: focal adhesion I
14. Golgi stack

3: nuclear matrix

2: PRC1 complex
12: neuron projection

1: PcG protein complex

28: lysosome

26: presynaptic membrane

18: ruffle

25: lysosomal membrane

22: Cajal body

13: synapse ||

21: integral to endoplasmic reticulum membrane

20: basal plasma membrane

11: lamellipodium

27: endosome

23: U7 snRNP ||
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Metazoa

Fungi

Plants

Protists

Protein

PG

PMM1

PMM2
UBXN2A

- N M <

SETD2
POLA2
MAPRE2

5/6

MAPRE3

LRRC10

ZBTB14

INF2
DAAM1
DIAPH1
DIAPH2

8

0.8
0.8

9/10
11

DAAM2

12

SPEN
ZNF276

ESYT1
ZNF80

XPR1
WDR74
EPS15L1

13

14

EIF4G1
SNAPC4

11/15/16/17/18/19

20

VAMPS8

CPSF1
ARHGAPS

ZFP69

21

IPO7
RNF4

4122

0.0

18: secretory granule membrane

| 10: ruffle membrane

9: mitotic spindle
17: recycling endosome

||  8: stress fiber |

7. myofibril

6: midbody

15: late endosome membrane

||  5:cytoplasmic microtubule

14: eukaryotic translation initiation factor 4F complex

4: microtubule cytoskeleton

3: alpha DNA polymerase:primase complex

2: chromosome
12: transcriptional repressor complex

1: cis-Golgi network
11: early endosome

16: lysosomal membrane

13: coated pit

20: mRNA cleavage and polyadenylation specificity factor complex

22: PML body

21: nuclear pore ||

19: SNARE complex
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|| 3: nuclear chromatin Il 4: SWI/SNF complex [l 5: WINAC complex

[l 2: npBAF complex

1: nBAF complex
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Plants

Protists

Protein

PG

1/2/3/4/5/6

SMARCA2

HIPK2
PRPF8

ATP6V1C1

71819

10/11/12/13

PAPOLB

PAPOLG
PAPOLA
MRPS12

14/15

UBA1

16 /17
18

LATS1

PIGA
RPL5
CHD1

19/20

15/21

RPS16
TYWI1B

CHD6
COPG1
COPG2
TRIM21

TRAPPC3L

22
22

20/23/24

719
13

DDX23
ATP6V1C2

16/17/25

TUBGCP2

TSR3
RAD23A
TUBGCP3

26

27128129

PUS7
PUST7L

8/30
31

HIPK1
TRAPPC3

32

TAF1L
TRIM25
WRNIP1

RSL24D1P11

SLC25A25

8: nuclear speck ||  9: U5 snRNP
16: microtubule organizing center

7: catalytic step 2 spliceosome

14: mitochondrial ribosome

6: WINAC complex

13: proton-transporting V-type ATPase, V1 domain

19: cytosolic large ribosomal subunit

3: npBAF complex ||  4: nuclear chromatin || 5: SWI/SNF complex |

12: proton-transporting two-sector ATPase complex

|
18: glycosylphosphatidylinositol-N-acetylglucosaminyltransferase (GPI-GnT) complex

2: nBAF complex

11: cytoplasmic vesicle

1: intermediate filament cytoskeleton
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Metazoa

Fungi

Plants

Protists

Protein

PG

ASCC3
CDKL2

YEATS4

1/2

UBL4B
UHRF2

ZFAND4

3

ISG15
100510632

TBC1D9

4

XRN1
RNF135
ATP6V1H

5

EML4
MAP3K5
TMEM30A

UTP18
LONRF2

6/7
8

CDK13
LRRC6
KDELR1

9/10

652215
KDELR3

VPS13D

ATAD2B

11/12/13/14

15/16

INPP5K
INPP5E
CNOT8
CNOT7

17/18
19

UBD
IQSEC3

14/20/21

221/23/24125/26

STX2
HINT1
VPS13C

27

LSM2

6: nuclear cyclin-dependent protein kinase holoenzyme complex |

14: trans-Golgi network
22: basolateral plasma membrane

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

11: neuron projection

4: intermediate filament cytoskeleton

10: endoplasmic reticulum-Golgi intermediate compartment

3: nuclear heterochromatin
18: cytoplasmic mRNA processing body

2: nuclear matrix ||

9: cis-Golgi network

17: CCR4-NOT complex

1: NuA4 histone acetyltransferase complex

15: cilium axoneme |

13: ruffle membrane |

12: ruffle |

8: cilium ||

7: nuclear speck

23: cell-cell junction

21: postsynaptic membrane

20: inhibitory synapse

19: aggresome

16: Golgi cisterna membrane
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Num of Predicted Genes: 139

Gene set "nBAF complex",
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19: dendritic shaft
28: cytoplasmic membrane-bounded vesicle

10: cilium

18: axon

9: axoneme

17: ribonucleoprotein complex
27: axonemal microtubule

8: nuclear membrane

7: nucleosome

16: cytosolic small ribosomal subunit

|
|| 26: asymmetric synapse

6: chromatin

I
25: XY body

15: MLL1 complex
24: PML body

5: chromatin remodeling complex

14: cytoplasmic mRNA processing body
23: chromosome

4: trans-Golgi network

22: PcG protein complex

3. postsynaptic membrane
13: MCM complex

21: voltage-gated potassium channel complex

2. postsynaptic density
12: microtubule cytoskeleton

1: aggresome
11: flagellum
20: synapse
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Fungi

Plants

Protists

Protein

PG

TRIM11

1/21/3

RPS9
GSPT2
TRIM35
MRE11A

4/5/61/7

NOL10

8/9/10/11

PCNA
NACA
COPA

12

13/14

KMT2A
MYO18A

15/16/17
18/19

TOP3A
RABL6

20/21/22

SF3A2
DDX3Y
MAP3K12

ZBTB17

MLLT1

18

SUPT16H

23124125

20

3/26

AKR7A3

27128

AIMP1

29/30/31

PES1

ESF1

GTF2H2C
GTF2H2D

32

GTF2H2
100510744

33/34/35

RPTOR

HSDL1

ITPA

8: DNA replication factor C complex
16: endoplasmic reticulum-Golgi intermediate compartment

7: nuclear chromatin |

15: actomyosin
23: apical part of cell

| 6: Mrell complex

14: MLL1 complex

22: spliceosomal complex

5: condensed nuclear chromosome

13: histone methyltransferase complex

4: chromosome, telomeric region
12: COPI vesicle coat

20: catalytic step 2 spliceosome

3: ribosome

11: PCNA-p21 complex

2: ribonucleoprotein complex |

10: nuclear replication fork

1: cytosolic small ribosomal subunit

9: microtubule cytoskeleton

21: small nuclear ribonucleoprotein complex

19: PML body

18: chromosome

25: endocytic vesicle membrane

24: caveola

17: myosin complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

DPF1

DPF2
PHF10

RSF1
KDM5D
KDM5C
JARID2

4/5

KDM4D
KDM4E
KDM5A
KDM5B
SEC14L3

7/8/9/10

CLVS1

L

TIMM22

REPS2
REPS1
SETD5
TIMM17B
TIMM17A

11

12/13/14
12/14

PHF2
SEC14L4
SEC14L6
MOSPD2

PHF21B

15/16/17

UBXN1
RLBP1
CLVS2

7/8/9/10

9

CTSE

7: clathrin-coated vesicle

13: microtubule cytoskeleton || 14: mitochondrial inner membrane presequence translocase complex

6: cyclin-dependent protein kinase activating kinase holoenzyme complex

12: integral to mitochondrial inner membrane

5: histone methyltransferase complex
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| 2: npBAF complex
I

8: early endosome membrane

1: nBAF complex

17: proteasome complex

16: dendrite

15: Cdc48p-Npldp-Ufdlp AAA ATPase complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

PGA3

PGA4

REN
PGAS

PGC
CTSD
NAPSA

21371415
4/6

PLCL2

EIF3M
PLCH1

MECR
RTN4IP1

DBl
FDXACB1

QRSL1 [

ACACA
CYP1A2
PITHD1

VATI1L
RBM10
TAMM41

9

10
11

£l
~
[a)
m
(@)
<

12/13/14/15

TOP1
PINX1
GMPR2

13/16/17/18/19

sLczeas

GMPR
EWSR1
LYPLA1L

LYPLA2
LYPLAL1

SCAF4

20

21/22/23

22

BACE1l
BACE2

24

16: chromosome, telomeric region

9: chromatin remodeling complex
24 integral to mitochondrial inner membrane

8: nuclear membrane
15: replication fork protection complex

7. eukaryotic translation initiation factor 3 complex ||

6: alveolar lamellar body

12: cytoplasmic mRNA processing body

|| 5: melanosome |

4: lysosome

11: glutamyl-tRNA(GIn) amidotransferase complex

3: lysosomal lumen ||

2: extracellular matrix |

10: extrinsic to mitochondrial inner membrane
17: condensed chromosome kinetochore

1: cytoplasmic part

23: trans-Golgi network

14: perikaryon

22: endosome

13: nuclear chromosome

21: cytoplasmic vesicle membrane

20: basolateral plasma membrane

19: spindle

18: kinetochore |
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1: glycogen granule

4/11/12

CYB5R3

7: mitochondrial alpha-ketoglutarate dehydrogenase complex

5: mitochondrial membrane || 6: microtubule cytoskeleton

4: mitochondrial outer membrane

|
10: low-density lipoprotein particle

3: endomembrane system

9: oxoglutarate dehydrogenase complex

2: melanosome |
|

8: mitochondrial nucleoid

12: lipid particle

11: hemoglobin complex
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5: transcriptional repressor complex
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3: nuclear chromosome Il

2: npBAF complex

1: nBAF complex
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