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

Dataset:

Num of genes in input gene set: 23
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)d
sninasnwy
BJ0JIOS'S
BI1ISaWOpP N
snuijeue'Q
™~ oAedojeb'i\
b snjebo
sijealdoarx
sipuinolBiu ]
saduqgni4
sadie| o
IIETNG|
Si[eunsaulry

- SISUB129A'N
ele|idediubewH
snyeindind's
sualaeype’ |
aeplojl'g

_nq snieiasejanbuinb )
ndAbae 'y

aelqueb'y

—
” eIndsgoopnasdg
Jai1sebouejpwrg
wnaueises |
uow-g
siuuadinIA‘N
elsjljlswry
snuewny'd
wnsidy
xa|nd-q
suebajo'D

[ n aesbblqgD
—_ 1Ikeewr g
ljuosuew's
BlasoIS

S11|091A81G N

INezIezomo D

BoNoIe's
snxopeJed's
9RISINGI9D'S
aeje)iw's
snueAeq's
elRIqR|6D
elodsAjod A
_I 1Ixnourz
suelajolowlayr ]

|n nem-
.n ldAssob vy
snoe|')

sisusiulignp'o
sueaiqe’D
siealdoard
sniodsibuojo
sidns's
puowal||INB' W
luasuey:q
aeluelisn|’)
siiojsed d
eonkjodiyA
wniodsouepw’ |
wniopoud
_._ lisepesod-)
smwwi)
™ - 11saaln
sue|npiuy
Jabiuy
aezAloy
snAe|l'Y
HaYIsII'N
snebiwny vy
snieAe|o’y
wnuabosAiyod
eUlIdSUR' d
BSSeION
easub N
wnJieaulwelh o

wnioijoJa|as's
euel@oN)'g
aquod's
10]0210'1
BaIBUIOD
aunwwoo's
_I— wnuodsosAlyod
suewJlojoau )
__u>mE n
mmono_m N

= I
snuAboioew y

wnap1oasip'q

suayesy ]
sSiuUNWWwoo' Yy
edieosoyourd

RIDJIUIN'A

B|NROUNIT N

snoluodel

eueleyry
elRIAI'Y
uoAyoeisip'g

_nmS:mm.O

_u_.l skew'z
10]0210°'S
l}4JopuajPow s

1 e
mpreyuiarp

e snuuewdNO

11agnib N

sejoJoW’D
[~ Wwninuioouyd

b cuRUOpNOSd' ]

sueisajul'd

ejiydowusyy L

ly Conserved Modules (ECMs)
|

el]@INneI18Y d
oA d
laybiaq-d

Ipneqeyo’d
wnuedioe)d

_IH XeAIn'd
ISa|Mouy'd
q enled |
elR|NUUE |

ionari

sinoQ'g
{ wnaredD
L siuiwoyo
lipuobL

_I_.I sisualjizeiq ]
Jofew

— wmueur

199N1Q° L

sijeulben |

eljquel's
r Jedsip'3

L eonfjosiy'g

Last Common Ancestor

1INo1uN9g

Overview of Evolut

sa10AIeM0l1d

Strength

sualdes'H
sninerqg
sleljiwe)
snnasnwy
BJ0IOS'S
BoIISaWop' N
snuieue O
onedo|eb'\
sn|ebo
sijealdouarx
sipuInolBIu |
saduqgniH
sadie|o

oIPET NG|
Sifeunsaury
SISUB129A'N
ele|idediubew H
snieindind's
sualaeype’ |
seplioly'g
snieiosejonbuinb)
ndAbae 'y
aeiqueb'y
rinosqoopnasdg
Ja1sebouejpwrg
wnauelsea’ |
owrg
siuuadinIA‘N
elsjljlpwry
snuewny'd
wnsidy
xa|nd-q
suebajo'D
aeshblq D
Iferewrg
ljuosuew s
B119S0I'S
SI[|OJINSIq'IN
Ieziezomo D
BoloJe’'s
snxopeJed's
9BISINSI9D'S
see)iw's
snueAeq's
eleiqe|bD
elodsAjod A
11Xnoirz
sueJajolowlayl
nem
11dAssob'y
snoel'y
sisusiulgnpo
suealqre D
sijealdosrd
sniodsiBbuoja
snidns's
lipuowaI|ING" N
nuasuey'q
aeluelISN|'D
siiolsed d
eonkjodiA
wnlodsouejaw ]
wniopou-d
lisepesod-)
snwwry
1saaln
sue|npiuy
BETSIIVRY
aezAio'y
snAe|)'Y
H3YISI'N
sniebiwnyy
snjeAe|o'y
wnuabosAiyod
eulasue d
BSSeIO'N
easlLBb'N
wnJeaulwelb 4
winlol101a|9s's
eURI|DYON) ]
aqwod's
10102101
BaIauIDD
aunwuwoo's
wnuodsosAlyod
suewJoj0aud
sipAewn
©s0qo|b’IN
snyelound'g
snuAboidew y
wnaplooasip'g
suayesy ]
sSIUNWWoo Yy
edJseosoyouird
BIBJIUINA
B|NIROUNITIN
snoluodel
eueleyry
elRIAI'Y
uoAyoeisip'g
BAIIRS' O
sfewrz
10]021Q’'S
IjHopusjpow’s
sualedd
1IaLeI A
Inpreyuiard
1INeroQ
snulLewIdn|'Q
11agnIb N
ae|olow’D
wninuioould
rURUOpNasd |
sueisajuld
eliydowJayy L
el[@Inesard
oA d
1vybiaqd
Ipneqeyo’d
wnuiediofe)d
XeAIn' d
ISsa|mou’d
enred |
elR|NUUE |
sinoq'g
wnared D
siuiwoy'D
lipuob-|
sisual|izeiq
Jofew
wniuejul ]
1IZnio' |
190N1Q° L
sijeulben’ |
eljqwe|'
Jedsip'3
eonAkjoisiy3
IIN21un2'3
saj0/AIeM0lId

Metazoa

Fungi

Plants

Protists

Protein

. I . . . . . T . . . . . . . . . . I I O——————II—.——n—m————_wE———"—E————"l——,"""°|——m————_——————")

9.5

PPOX
UROD
CPOX

ECM 1

6 genes

Informative

FECH
HMBS

ALAD

1.4

COX10
COX15

ECM 2

8.8

HMOX1
HMOX2

. I . . . . . I . . . . . R E—..  E——— —————— E————————_—]S ————— T _———— ————————— " ———,"(—_—,——§—,,"§(n——— ,,———¥O)

ECM 3

5.9

ALAS1
ALAS2

ECM 4

13.8

S T
=
[N

ECM5

—
—
LL

EARS2

EPRS

HCCS

'_

MMAB u
BLVRB _



Log-likelihood Ratio Scale
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Gene set "Porphyrin and chlorophyll metabolism", Page 1

ECM 1,
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ECM Strength: 9.5

Num of Predicted Genes: 92.

Num of ECM Genes: 6.

Last Common Ancestor
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Metazoa

Fungi

Plants

Protists

Protein
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CPOX
FECH
HMBS
ALAD

ZCCHC17

GCH1
MTHFD2L

ECHS1
MTEMT
MTHFD2
TMEMG63A

3/4

MPV17L2

ATP5C1

PRDX5
ETNPPL

OAT
PHYKPL

ABAT
AGXT2
ECHDC3

8/9

ECH1
ECHDC2

HADHA

CcvyCi
NADSYN1

10

MRPL4
SLC22A7

ATP50
MTHFD1

IGF2BP1

SV2A

6/11

6

ECI2
MPV17

8: Alanine, aspartate and glutamate metabolism |

7: Arginine and proline metabolism Il

6: Peroxisome Il

5: Oxidative phosphorylation ||

4: Aminoacyl-tRNA biosynthesis
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10: Nicotinate and nicotinamide metabolism

2: Folate biosynthesis
|

1: Porphyrin and chlorophyll metabolism
9: Glycine, serine and threonine metabolism



Log-likelihood Ratio Scale
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Gene set "Porphyrin and chlorophyll metabolism"”, Page 2

ECM 1,
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ECM Strength: 9.5

Num of Predicted Genes: 92.

Num of ECM Genes: 6.

Last Common Ancestor
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

HACL1

ILVBL

2/3

SDHB

LACE1

FA2H

3
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PHF21B

1: Peroxisome

DHTKD1

3/71/8

-
<

DLAT
MTRF1

1/3/9
3/10

IDH2
DLST
OGDH
ADSSL1

3/10/11
4/12
3/71/8

PDHX
IREB2

3/13
3/13

ACO1

ACO2
C120rf65

2/14
15

COX10
CYB5R2

4/12
16

ADSS

DBT
FAXDC2

MRPL11

HTRA3

4/5/17

CPS1
FDXACB1

FUBP3

18

FASN

8: Glycolysis / Gluconeogenesis
15: Amino sugar and nucleotide sugar metabolism

7. Pyruvate metabolism |

5: Nitrogen metabolism | 6: Spliceosome |

13: Glyoxylate and dicarboxylate metabolism

4. Alanine, aspartate and glutamate metabolism Il

11: Tryptophan metabolism

3: Citrate cycle (TCA cycle)
17: Arginine and proline metabolism

10: Lysine degradation

2: Oxidative phosphorylation

9: Glutathione metabolism

14: Porphyrin and chlorophyll metabolism |

12: Purine metabolism
18: Fatty acid biosynthesis

16: Valine, leucine and isoleucine degradation



Log-likelihood Ratio Scale
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Gene set "Porphyrin and chlorophyll metabolism", Page 3

ECM 1,
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ECM Strength: 9.5

Num of Predicted Genes: 92.

Num of ECM Genes: 6.
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3

]
m
O
<
O
<

GRAMD2

1/4/5

HIBCH
HTRA1
SLC22A3

MRPL27

PCBP2

ADSL
FLAD1
LONP2

CYBS5SR3

CYB5R1

FAAH
COX11

10
11
12

TAF3
SLC33A1

CCNT1
GRAMD1B

1: Propanoate metabolism
8: Riboflavin metabolism

MTRF1L

GOT1
GOT1L1

GOT2
ABHD5
KDM5C
JARID2

KDM4D
KDM4E

13

7: Purine metabolism

13: Folate biosynthesis

6. Alanine, aspartate and glutamate metabolism ||

|
12: Glycosphingolipid biosynthesis - ganglio series

5: beta-Alanine metabolism

4: Valine, leucine and isoleucine degradation
11: Basal transcription factors

10: Oxidative phosphorylation

[l 3: Fatty acid biosynthesis

2. Pyruvate metabolism
9: Amino sugar and nucleotide sugar metabolism



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Gene set "Porphyrin and chlorophyll metabolism", Page 1

ECM 2,
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0

LOSS

GAIN

ECM Strength: 1.4

Num of Predicted Genes: 100.

Num of ECM Genes: 2.

Last Common Ancestor
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2
1/2
3/4
3/4
5/6
5/6

COX10
COX15

ACO1

ACO2

ADSS
ADSSL1

C12orf65

CYB5R2

DBT
DHTKD1

4/9/10
4/11

DLAT
DLST
IDH2
IREB2
MTRF1

4/12/13

4/11/14
4/9/10
2/4

OGDH

PDHX
SDHA

CYB5R1

CYB5R3

MTRF1L

LACE1

13/15
12

ECI2

GSS
PDHA1
PDHAZ2

PDHB
BCKDHA
BCKDHB

IGF2BP3

QRSL1

ISCA1

ISCA2

4/12/13

IDH1
UQCRFS1

7: Amino sugar and nucleotide sugar metabolism

15: Fatty acid metabolism

6: Purine metabolism

14: Tryptophan metabolism

5: Alanine, aspartate and glutamate metabolism

4: Citrate cycle (TCA cycle)
12: Glutathione metabolism

11: Lysine degradation

3: Glyoxylate and dicarboxylate metabolism

2. Oxidative phosphorylation |

1: Porphyrin and chlorophyll metabolism

13: Peroxisome

10: Glycolysis / Gluconeogenesis

9: Pyruvate metabolism ||

8: Valine, leucine and isoleucine degradation



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Gene set "Porphyrin and chlorophyll metabolism", Page 2

ECM 2,

10 20 30 40 50 60

0

LOSS

GAIN

ECM Strength: 1.4

Num of Predicted Genes: 100.

Num of ECM Genes: 2.

Last Common Ancestor
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3
2/4
2/4
5/6/7
5/9

2/3/10
11
4/8

1: Glyoxylate and dicarboxylate metabolism

7: Nitrogen metabolism
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6: Arginine and proline metabolism ||

13: Arachidonic acid metabolism

5: Alanine, aspartate and glutamate metabolism

12: Linoleic acid metabolism

4: Citrate cycle (TCA cycle)

11: Peroxisome

3: Valine, leucine and isoleucine degradation

9: Purine metabolism

2. Propanoate metabolism

8: Oxidative phosphorylation

14: Steroid biosynthesis

10: beta-Alanine metabolism |



Log-likelihood Ratio Scale

0

ABSENCE

PRESENCE

Gene set "Porphyrin and chlorophyll metabolism", Page 3

ECM 2,

10 20 30 40 50 60

LOSS

GAIN

ECM Strength: 1.4

Num of Predicted Genes: 100.

Num of ECM Genes: 2.

Last Common Ancestor
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CYCS
MRPL13

CCNL1
C120rf10

HAGH
ECHS1
ABHD4
COX11
IMPDH1
IMPDH2

718
718

FA2H

ACLY

TOP1

TBCE

SLC22A13

STOML2

TMED10
SLC22A2

5/10/11

|
|
|
|
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|
|
|

|
|
|
|
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————f—
|
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|

DBl

TYW1B
HAGHL
ACACA
MYO15A
MYO18B
MYO19
MYO1A
MYO1C
MYO1G
MYO1H

—_———_— L e e - -

|
|
|
|
|
|—
|
|
|
|
.
|
|
|
|
|
.

8: Purine metabolism | 9: Citrate cycle (TCA cycle) ||

7: Drug metabolism - other enzymes ||

6: Oxidative phosphorylation ||

5: Pyruvate metabolism

| 4. Ribosome Il

3: Apoptosis

2: p53 signaling pathway

11: Fatty acid biosynthesis

1: Arachidonic acid metabolism
10: Propanoate metabolism
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HMOX1
HMOX2
ZNF385B

FBXO031

SLC5A5

TSTD2

Porphyrin and chlorophyll metabolism

1
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Num of Predicted Genes: 100.

Num of ECM Genes: 2.

Last Common Ancestor
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1/2
1/2

SPTLC1

SPTLC2

SPTLC3

CERS2
CERS4
RPTOR

HSDL1
LRSAM1
DCLRE1A

PUM1
PUM2

TRMT2A

CERSS

TBCE
AKR1C3

4/5/6
4/5/17
417

AKR1C4

AKR1D1

AKR1B1

AKR1C2

4/5

AKR1C2

KCNAB2

LRCH4
AKR1C1

4/5

KCNAB3

AKR7A3

8/9

DHRS4

LRRC28
AKR1E2
AKR1B15

10/11

6: Arachidonic acid metabolism |

5: Metabolism of xenobiotics by cytochrome P450

11: alpha-Linolenic acid metabolism

4: Steroid hormone biosynthesis

|
10: Biosynthesis of unsaturated fatty acids

3: Sphingolipid metabolism

2. Glycine, serine and threonine metabolism Il

8: Retinol metabolism

1: Porphyrin and chlorophyll metabolism

7. Primary bile acid biosynthesis

9: Peroxisome Il
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FADS3
FADS1
DECR1

ARIH1

CERS3
SDR16C5
SLC38A10
AKR7L
EIF2B1
EIF2B2
TGDS
EIF2B4
Cl2orf10
RHOBTB1
CERS6
AKR7A2

AKRIA1
RTN4RL2
PGLS
PRPS2
PRPS1
PRPS1L1
LRRC70

APoAlBP 1 [
AKR1B10
GALE
DCLRELB
USP30

7: Glycerolipid metabolism ||

14: Amino sugar and nucleotide sugar metabolism

6: Glycolysis / Gluconeogenesis

13: Butanoate metabolism

5: Ubiquitin mediated proteolysis

12: Fructose and mannose metabolism

4: RNA transport

11: Linoleic acid metabolism

| 3: Arginine and proline metabolism

10: Purine metabolism

2: Glutathione metabolism

9: Pentose phosphate pathway

1: Biosynthesis of unsaturated fatty acids

8: Pyruvate metabolism

15: Galactose metabolism
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SLC30A2

CiB4
ACAT1
ACAT2
ACAA2

ALDH1L2

1/2/3
4

SGSM2
TRIM21

5

XPOT
PHLPP2

1/2/3

GNAT3
GNAT1
DDX23
PRELP

AKTIP
RPS11
CHRAC1

7

8

STX12
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DHRS4L1

I
I
I
I
I
|—
I
I
I
I
.
I
I
I
I
I
.
I
I
I
I
-
I

DPP4
ALDH3B1
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7: Ribosome [l 8: Phagosome

5: RNA transport | 6: Spliceosome ||

||  4: One carbon pool by folate ||

2: Fatty acid elongation || 3: Fatty acid metabolism

1: Valine, leucine and isoleucine degradation
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1: Porphyrin and chlorophyll metabolism



Log-likelihood Ratio Scale

0

ABSENCE

PRESENCE

Page 1

Gene set "Porphyrin and chlorophyll metabolism”,

Num of ECM Genes

ECM 6,

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

EARS2

2: Aminoacyl-tRNA biosynthesis

1: Porphyrin and chlorophyll metabolism
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1: Porphyrin and chlorophyll metabolism
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1: Porphyrin and chlorophyll metabolism
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CLYBL
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5: Histidine metabolism | 6: Tyrosine metabolism

4: Valine, leucine and isoleucine degradation

3. Propanoate metabolism |

2. Glyoxylate and dicarboxylate metabolism
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1: Porphyrin and chlorophyll metabolism

RGPD6
SLC22A17
SLC6A16
FBXO18
SLC5A10
ABHD14B
SLC6A2
SLC6A5
C1GALTIC1
SLC6AS8
SLC6A4
NQO1
SLC6A18
HSD3BP3
SLC6A20
SLC6A1
SLC6A11
THEM6
SLC18A1
CHST15
GUSB

SLC6A7
SLC6A9

7. Glycosaminoglycan biosynthesis - chondroitin sulfate

6: Mucin type O-Glycan biosynthesis ||

5: Lysosome Il

||  3: Other glycan degradation ||  4: Sphingolipid metabolism |

2: Riboflavin metabolism
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1: Porphyrin and chlorophyll metabolism
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