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

Dataset:

Num of genes in input gene set: 9
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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1/2/3/4

SETD1B

2/4/5/6/17
2/4/81/9

WDR5

8: chromatin ||

7: MLL1 complex [l

6: histone acetyltransferase complex ||

5: Ada2/Gcen5/Ada3 transcription activator complex

4: Set1C/COMPASS complex

3: nuclear speck [l

2: histone methyltransferase complex ||

9: PTW/PP1 phosphatase complex

1: chromosome
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|
|
|
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|
r
|
|
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=
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|
|
|
|

LSM3
SNAPCA4

ZBTB14

ZC3H4
ARHGAP25

ITPA
MLLT1

ARHGAP24
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GTF2B
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CMTR2
MLLT3
TRIM21
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LTN1
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SENP3

UBD
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9: CCAAT-binding factor complex
16: DNA-directed RNA polymerase Il, core complex

8: PML body

|| 7: focal adhesion ||
14: nuclear heterochromatin 15: U5 snRNP

6: cell projection

5: catalytic step 2 spliceosome

4: Set1C/COMPASS complex
12: ribonucleoprotein complex

3: nuclear speck Il
|

11: cytoplasmic mRNA processing body

2. histone methyltransferase complex |

1: chromosome

13: SCF ubiquitin ligase complex |

10: histone acetyltransferase complex

17: MLL1 complex

18: aggresome
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AKTIP
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FNTA
TRIM25

PIGO
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17: catalytic step 2 spliceosome

x

Q

o

e

(@]

o

()

&

(@)

[7)]

®

(O]

4+

o

S —

5 =

0
wn
o

= Q@
o
=}
[
(@]
-
o
&
—

7: microtubule associated complex

15: ESC/E(Z) complex

22: Ada2/Gen5/Ada3 transcription activator complex

14: chromosome |

6: transcription factor TFIID complex

I
13: nuclear heterochromatin

5: TRAPP complex

12: chromosome, centromeric region
21: vacuolar proton-transporting V-type ATPase, V1 domain

4. CCAAT-binding factor complex

11: chromatin

3: transcription factor TFIIIC complex

10: nuclear matrix
20: intermediate filament cytoskeleton

2: HOPS complex
19: U5 snRNP

9: NuA4 histone acetyltransferase complex

1: FHF complex
18: nuclear speck
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3: HULC complex

10: endoplasmic reticulum-Golgi intermediate compartment

2: endomembrane system |

18: cytoplasmic mRNA processing body

9: cis-Golgi network

1: cAMP-dependent protein kinase complex

8: cilium

25: transport vesicle

24: midbody |

23: membrane raft [l

22: cell-cell junction

21: basolateral plasma membrane [l

20: postsynaptic membrane

19: inhibitory synapse

17: CCR4-NOT complex
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B U
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HIC2
POLR3F
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40/417 42

SF3A3

18: nuclear matrix

8: cytoplasmic mRNA processing body

16: PML body

7: Ada2/Gcen5/Ada3 transcription activator complex
24: cytoplasmic vesicle

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

6: cytosolic small ribosomal subunit

13: ribonucleoprotein complex
22: axonemal microtubule

5: MCM complex

12: voltage-gated potassium channel complex

4: microtubule cytoskeleton

11: synapse

| 3: flagellum

2: cilium
10: dendritic shaft

19: small nuclear ribonucleoprotein complex

1: axoneme
9: axon

26: microtubule organizing center

17: XY body
25: dendritic spine

15: chromosome ||

|
20: trans-Golgi network

21: asymmetric synapse
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22: MLL1 complex

6: condensed nuclear chromosome

14: microtubule cytoskeleton

21: histone methyltransferase complex

5. chromosome, telomeric region

13: DNA replication factor C complex

4: ribosome
20: myosin complex

I 12: PML body

3: ribonucleoprotein complex

11: cytoplasmic part

19: endoplasmic reticulum-Golgi intermediate compartment

2: cytosolic small ribosomal subunit

10: Cul3-RING ubiquitin ligase complex
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23: chromosome [l 24: small nuclear ribonucleoprotein complex |

18: actomyosin

17: COPI vesicle coat
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HSDL1
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34/35
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16: spindle pole

8: lysosome
25: growth cone
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20: cytoplasmic stress granule

3: condensed chromosome

|
11: cytosolic small ribosomal subunit

2: transport vesicle
I

10: histone methyltransferase complex

1: aminoacyl-tRNA synthetase multienzyme complex
17: box C/D snoRNP complex

9: TORC1 complex

24: dendritic shaft |

23: PcG protein complex |

21: early endosome Il 22: chromosome [l

[l 19: granular component Il

18: Cajal body
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Protein
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PG

LRG1
ABHD17A

FEM1C
ZBTB34

ORC4
UTP11L

UBA1
PSMC2

4/5

6/7

REV3L
PHLPP2

6/8

9/10

TADAZ2A

LATS1
TRIM43
TRIM43B

SLC36A4

LOC100289085

11/12

2.8

SLC2A8

SLC2A6

13
14

EIF4E2

14/15/16/17/18

14

EIF4E
EIFAE1B
LOC100288562

REXO1L11P

REXO1L1
REXO1L10P

19/20/21

TUBGCP3

ZNF264

ZNF266

ZNF311
ZSCAN31

ZNF329
ZNF33A

14: mRNA cap binding complex

7. zeta DNA polymerase complex

6: chromosome |

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

5: proteasome complex

4: proteasome accessory complex |

3: small-subunit processome
17: eukaryotic translation initiation factor 4F complex

11: cytoplasmic vesicle membrane

2: origin recognition complex ||

9: microtubule organizing center

1: nuclear origin of replication recognition complex

21: spindle

18: RNA-induced silencing complex

12: synaptic vesicle

10: spindle pole [l

16: cytoplasmic stress granule

15: cytoplasmic mRNA processing body

8. PCAF complex

20: polar microtubule

19: centriole ||
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Metazoa

Fungi

Plants

Protists

Protein

PG

ZFP14

ZFP1
ZNF454

ZNF461

ZNF132

ZNF529

ZNF564

ZNF567

ZNF578

ZNF134

ZNF658

ZNF674

ZNF729

ZNF749

ZNF154

ZNF792

ZNF81
ZNF85
ZNF878

ZNF99
ZKSCAN7

ZNF205

ZNF250

ZNF256
CHRAC1

1/2
3/4

RPL5
PAN2
PRKAR2A

5/6

GSPT1

TBCE
RPL26L1

RPL26
CCDC9%4

ATADS

TLR5

7: large ribosomal subunit

6: T-tubule |

5: cAMP-dependent protein kinase complex

4: ribonucleoprotein complex Il

||  2: epsilon DNA polymerase complex ||  3:cytosolic large ribosomal subunit |

1: chromatin accessibility complex
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Protein

PG

1
2/3/4
5/6/7

5

EIF2B3
GMPPB
ZNRF1
ZNRF2
MAK16
TRMT2A
ANKRD13B

mi-----

9/10/11/12/13/14
15/16/17

8

18/19

18/20

21/22/23124/125/26/

30/31

|
|
|
|
|
r
|
|
|
|
=
|
|
|
|
|

|
|
|
|
|
L
|

|
|
|

|

[
--7
|

IBTK

MDN1
METAP1D

HIPK1
TRIM22

BRCA1

PMM1

PMM2

SLIT2

ABL1
IGFALS

32

MLLT6

STON1-GTF2A1L

30

:

- S -t

ZBTB44
NMT1

NMT2
SLC2A9

33

CHPT1
TMTC1
DERL2

34/35/36
9/12/13

SF3B2
APEX2
KEAP1

25/37/38

8: intercellular canaliculus
15: condensed chromosome kinetochore

7. presynaptic membrane
14: U7 snRNP

6: lysosomal membrane
13: U12-type spliceosomal complex

12: spliceosomal complex

5: endosome membrane

4: synaptic vesicle membrane
11: small nuclear ribonucleoprotein complex

2. endosome || 3:lysosome ||

10: histone pre-mRNA 3’end processing complex

1: eukaryotic translation initiation factor 2B complex

9: catalytic step 2 spliceosome

21: BRCA1-A complex

20: Cajal body

18: nuclear speck

24: filamentous actin

23: chromosome Il

22: BRCA1-BARD1 complex |

19: PML body ||

17: kinetochore |

16: condensed nuclear chromosome, centromeric region
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Plants

Protists

Protein

PG

ZBTB49

1/2/31/4

NOS1
100510614

GGPS1

5

SPEN
DIAPH1
DIAPH2

6/7

DAAM2

INF2
DAAM1
CWF19L1

100508832
HMGB1P40

HMGB1P40

653889

10
10

RPL10
RPL10L

CHD2
CAPS
RHOBTB2

ZNF267

11

12
12

LRRTM2

LRRTM4

HCFC2
WHSC1

13/14

15/16/17/18

19

TOP2A
POLR2G

20/21/22123/24125

RNF2
ZNF232

ZNF770

ZNF213
ZNF75D

ZC3H7B
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13: chromosome

5: transcriptional repressor complex
22: PcG protein complex

12: postsynaptic membrane

4: sarcoplasmic reticulum

3. sarcolemma Il
21: nuclear body

11: protein phosphatase type 1 complex

2: photoreceptor inner segment
|

10: cytosolic large ribosomal subunit

1: dendritic spine

25: ubiquitin ligase complex

23: PRC1 complex || 24: sex chromatin |

20: MLL1 complex

19: DNA-directed RNA polymerase Il, core complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

RPS16
CcDC27

3/41/5
6

EPN3

EPN1
EFTUD1

TRIML1

NOX5
EIF4G1
ZNF425
NOTCH3

NAT10
ZSWIM2

PSD4

9/10

PSD
RBM15
VAMPS8

11/12/13/14/15/16

17
16

CPSF1

STX16
LRRCS8E

GLRX5
H2AFB3
TRMT10C
TRMT10A
TRMT10B

18

H2AFV

18/19
20/21
20/21

H2AFZ
H2AFB1

H2AFB2
SMARCA2

22123/24125/26127

CHD6
TMED2
TMEDA4
TMED9

28/29/30/31/32/33

30/31/34

DNAL1

XPR1

17: mRNA cleavage and polyadenylation specificity factor complex

8: eukaryotic translation initiation factor 4F complex

| 7: coated pit |
15: secretory granule membrane 16: SNARE complex
|

6: clathrin-coated vesicle

14: recycling endosome

5: spindle microtubule

4: spindle
13: lysosomal membrane

3: anaphase-promoting complex

12: late endosome membrane

2: small ribosomal subunit

1: cytosolic small ribosomal subunit

25: nuclear chromatin

24: npBAF complex

23: nBAF complex

22: intermediate filament cytoskeleton

11: early endosome
20: nuclear nucleosome

10: ruffle
19: Barr body

9: trans-Golgi network

18: nucleosome

26: SWI/SNF complex

21: transcriptionally active chromatin
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Metazoa

Fungi

Plants

Protists

Protein

PG

XRCC3
RNGTT
KDELR2

NME7

2/3

RNF4

4

EXOSC2

NSD1
TBPL1
PRIM1

CPN2
PSMD13

8/9/10
11

MYSM1

TMX2
GTF3A

RNASEH2A

12

DHPS
PDZRN3

13

ZC3H8

14/15/16/17

GNAI2

14/15/16/17/18
19/20/21/22723

24

GNAI3
MAPRE1

RPL27A

25/26

RPS13
SH3RF2

TRNT1
UBE4A
ZSCAN21

27

WDR74

28

RNF43
DTYMK

29

COPG2

15: heterotrimeric G-protein complex

8: proteasome accessory complex

7. alpha DNA polymerase:primase complex
14: extrinsic to internal side of plasma membrane

6: transcription factor TFIIA complex |

12: ribonuclease H2 complex
20: cortical microtubule cytoskeleton

5: chromosome

4: exosome (RNase complex) |

11: chromatin remodeling complex

3: PML body

2: microtubule cytoskeleton

1: cis-Golgi network

21: cytoplasmic microtubule

13: neuromuscular junction

10: proteasome regulatory particle Il

17: midbody

9: proteasome complex

24: cytosolic large ribosomal subunit

23: spindle |

22: microtubule plus end

19: cell projection membrane |

18: zymogen granule

16: membrane raft
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Protein

PG

1

2131415161718

9/10/11/12/13

14

15

16 /17

18/19

15
20

20/21/22

o m < 0O N
N N N N N
O O O O OO0 o o oo o oo o oo o o

COPG1
LRRIQ4

TAF9
UBQLNS3

ZBTB47

ankros2 [

LUM
HSD11B1L

SUMO3

CCNE2

CCNI
CCNO

CCNALl
CCNAZ2
CNTD2
CCNB1
CCNB2
CCND1
CCND2
CCNE1

IPO7
SOWAHC
POLR2F
CERS5
BCL6B
ZNF707
ZNF148
CCNB3
ZSCAN26
ZNF585A
ZNF605
ZNF606
ZNF628

9: extracellular matrix
18: condensed nuclear chromosome outer kinetochore

25: 6-phosphofructokinase complex

8: transcription factor TFTC complex I

16: female pronucleus

7: transcription factor TFIID complex

15: microtubule cytoskeleton

6: STAGA complex

5: pre-snoRNP complex ||

13: proteinaceous extracellular matrix

| 3: MLL1 complex [l 4: PCAF complex

2: Cajal body

1: COPI vesicle coat
10: fibrillar collagen

19: spindle pole

17: male pronucleus

24:. DNA-directed RNA polymerase Il, core complex

I
23: nuclear pore

14: kinetochore

22: nuclear membrane

12: lysosomal lumen

20: cyclin-dependent protein kinase holoenzyme complex

11: Golgi lumen

21: chromatin ||
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ZNF350

MZF1
ZNF382

ZNF397

ZNF214

ZNF772

ZNF777

ZNF416

ZNF418

ZNF835

ZNF224

ZNF852

ZFP2
ZKSCAN1

ZNF467
ZNF587B

ZNF501
ZSCAN22
ZSCAN23
ZSCAN30

ZNF506

ZNF510

ZNF165

ZNF551

2: transcriptional repressor complex

1: nuclear matrix
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Protein

PG

ZNF552

LOC100287477

ZNF18
ZNF572

ZNF274

DGKA

1

CuL2
CUL4A
KHDRBS2
KHDRBS3
RABGGTA

2/3

3: Cul4-RING ubiquitin ligase complex

2. Cul4A-RING ubiquitin ligase complex

1: Cul2-RING ubiquitin ligase complex
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|| 6: Set1C/COMPASS complex

|| 5: SAGA-type complex

3: MLL1 complex | 4: MLL5-L complex

2: histone acetyltransferase complex [l

1: Ada2/Gen5/Ada3 transcription activator complex
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2. SetlC/COMPASS complex

1: histone methyltransferase complex
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3: trans-Golgi network

2. Setl1C/COMPASS complex

1: histone methyltransferase complex
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