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Basic definitions:

Metabolites - are the intermediates and products of metabolism. The term metabolite is
usually restricted to small molecules. A primary metabolite is directly involved in normal
growth, development, and reproduction, e.g. alcohol. A secondary metabolite is not
directly involved in those processes, but usually has an important ecological function.
Examples include antibiotics and pigments. Some antibiotics use primary metabolites as
precursors, e.g. actinomycin, a product of primary metabolite tryptophan.

Metabolome - The metabolome forms a large network of metabolic reactions, where
outputs from one enzymatic chain reaction are inputs to other chemical reactions. The
metabolome represents the collection of all metabolites in a biological cell, tissue, organ or
organism, which are the end products of cellular processes.

Metabolomics - "systematic study of the unique chemical fingerprints that specific cellular
processes leave behind", the study of their small-molecule metabolite profiles.

Metabolomic pathways - are series of chemical reactions occurring within a cell. In each
pathway, a principal chemical is modified by a series of chemical reactions. This collection
of pathways is called the metabolic network. Pathways are important to the maintenance
of homeostasis within an organism. Catabolic (break-down) and anabolic (synthesis)
patgways often work interdependently to create new biomolecules as the final end-
products.
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ACLY ATP citrate lyase [ Homo sapiens|
Gene |D: 47, updated on 1-0ct-2011

= Summary

»

Official Symbol
Official Full Name

ACLY provided by HE NS
ATF citrate lyas
HBEHC: 115
Ensembl:ENS300000131473; HPRD:OO01SS; Mihi: 108728

protein coding

REWIEWEL

Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; WVertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo

ACL; ATPCL; CLATP

ATF citrate lyase is the primary enzyme responsible for the synthesis of cytosalic acetyl-Cof in many tissues. The enzvme is a tetramer
(relative malecularweight approximately 440,000) of apparently identical subunits. It catalyzes the farmation of acetyl-Cof and
oxdloacetate from citrate and Coowith a concamitant hydralysiz of ATP to ADP and phosphate. The product, acetyl-Cof, senes
several important biosynthetic pathways, including lipogenesis and cholesterogenesis. In nenrous tissue, ATF citrate-lyase may be

inwalved in the biosynthesis of acetylecholine. Two transcript variants encoding distinct isoforms have been identified far this gene.
[provided by RefSeq, Jul 2008]

facl by HGNC
Frimary source
See related
Gene type
RefSeq status
Organism
Linzage

Also known as
Sumrnary
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Location
Sequence :

17q21.2
Chromosame: 17; NC_000017 40 (40023179, 40075272, complement)

See ACLY in hdapWfiewmer
Chromosome 17 - NC_000017.10
[ 295m041 b

[+e129754 b

Table of contents =
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Genamic regions, transeripts, and products
Bibliography
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Additional links

Links &
Order cD'MA clone
Biofssay, by Gene target
BioProjects
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dbvar
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Full text in PMC
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Entrez Gene: http://www.ncbi.nlm.nih.gov/gene/:

) ACLY citrate lyase [Homo sapiens] - Gene - NCBI - Mozilla Firefox

File Edit “ew History Bookmarks Tools  Help

@ - c 5% f-"_. Rkt f vy michi, rle, nikbugov/gene 47

|£| IMast Yisited E Customize Links . Link ta University's ho...
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@ [Q - Figure 4 analyzes how mutations © % Rl W ELA

= ACLY ATP citrate lyase [Homo sapie... | +
=rHomalogy s [

Homaologs of the ACLY gene: The ACLY gene iz conserved in chimpanzee, dog, cow, mouse, rat, chidien, zebrafish, fruit fly, mosquite, C.elegans, S.pombe,

hl.grisea, N.crassa, Athaliana, and rice.

Map Viewer (Mouse, Raf)
= Pathrways from BioSystams

ChREBF activates metabolic gene expression, organism-specific biosystem (from REACTOWME)
Citrate cwele (TCA eyele), arganism-specific biosyste m (from KEG3)
Citrate eyele (TCA oyele), conserved biosystem (from KEG &)
F atty Acid Biosynthesis, organism-specific biosystem (from WikiF athways)
* Fatty Acyl-Cof Biosynthesiz, organism-specific biosystem (from REACTOME]
Fatty acid, triacylglyeeral, and ketone bady metabolism, arganism-specific biosystem (from REACTOME)
% Integration of energy metabolism, organism-spesific biosystem (from REACTOME)
Metabolic pathways organism-specific biosystem (from KEGG)
Metabolism of lipids and lipoproteins, organism-specific biosystem (from REACTOME)
Trighyceride Bioswnthesis organism-specific bioswstem (fram REACTOME)

*

Bl Gene Ontology  Provided by GOA

Function E;‘ijience Fubs
ATP binding 1EA
ATP citrate synthase activi 1E~
citrate (pro-3S%lyaze activity TAS
ligase activity 1EA
metal jon binding 1EA
nucleotide binding IEA
suecinate-CoA ligase (ADP-forming) activity 1IEA
IEA

transferase activity

hiktp f e, michi, nim. mib, gore fguide fallf
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KEGG http://www.genome.jp/kegg/

kL ECH h:,-\.lll,'l |'l'|;:l|.'||'\-:'||_'|.! ia of Genes and Genomes

Go Clear
= lapanesa
KEGG Homa
';J’“: e, KEGG: Kyoto Encyclopedia of Genes and Genomes
Release notes
Currant statistics A grand challenge in the post-geanomic era is a complate computer
representation of the cell, the organism, the ecosystem, and the bissphers,
KEGG Tdentifiers which will enable computational prediction of higher-level complexity of
Fathway maps cellular processes and organism behaviors from genomic and molecular
Brite hierarchies information. Towards this end we have been developing a bloinformatics
rasaurce namad KEGG as part of the rasearch projects of the Kanehisa
KEGG XML Laboratories in the Bioinformatics Center of Kyoto University and the
CEGE Ak Human Genome Center of the University of Tokyo.
KEGG FTP
& Main antry point to the KEGG web sarvice
KegTaols KEGGZ KEGG Tabie of Contents Update nates  Help

& Data-oriented entry points

GensmeNat | KEGG PATHWAY Fathway maps and pathway modules Pathway maps
TvCLioT WETOTCINES ol CIMGICgieEs  OTILE meraTanes

DBOET! LinkLie KEGG DISEASE Human diseases Disgase classification
Fepdback KEGG DRUG Drugs  ATC drug classification
KEGG ORTHOLOGY KO system and ortholog annatation 0 system
KEGG GENES Genes and proteins

KEGG GENOME Gendgmes  KEGE arganisms
KEGG COMPOUND Chemical compounds Compound class ficatson
KEGG GLYCAM Ghycamns
KEGG REACTION Raoactions
& organism-specific entry points
KEGG Organiams Select | Organism Ga {example] hsa

= Analysis tools
KEGG Mapper fow ! KEGG PATHWAY and BRITE mapping tools

1 6f2
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KEGG http://www.genome.jp/kegg/

) KEGG PATHWAY Database - Mozilla Firefox
File Edit View History EBookmarks Tools  Help

@ cxam

|8 Mast Visited |_"] Customize Links

E KEGG PATHWAY Database e 7
'}I
KEGG2 PATHWAY BRITE DISEASE DRUG KO GENES GENOME LIGAND DBGET
Select prefix Enter keywords
man | Help
Pathway Maps
KEGG PATHWAY is a collection of manually drawn pathway maps (see new maps, change history,
and last updates) representing our knowledge on the molecular interaction and reaction networks
far:
0. Global Map
1. Metabolism
Frbekpeete] Energy  Lipid Muclectide Amino acid Other amino acid  Glycan
Cofactorfvitamin  Terpenoid/PK  Other secondary metabolite  xXenobiotics Owerview
2. Genetic Information Processing
3. Environmental Information Processing
4. Cellular Processes
5. Organismal Systems
6. Human Diseases
and also on the structure relationships (KEGG drug structure maps) in:
7. Drug Development
KEGG Atlas may now be used to examine any of the KEGG pathway maps.
Pathway Entries and Pathway Modules
Pathway entries are text representation of pathway maps, containing descriptions (for a limited
nummber of entries, at the moment). Pathway modules are specification of subnetworks that
correspond to tighter funchional units, each represented as a list of KO identifiers (K numbers).
@ search Pathway entries v for|
Pathway Mapping

Done
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KEGG http://www.genome.jp/kegg/

) KEGG PATHWAY Database - Mozilla Firefox

File Edit View History EBookmarks Tools  Help

@' c {at E hittpe f s, genome. jpfkegg) pathnway  htmilg carbohywdrate LR -"v Znogle )'"

|8 Mast Visited |_"] Customize Links

E KEGG PATHWAY Database + -

Pathway Entries and Pathway Modules

Pathway entries are text representation of pathway maps, containing descriptions (for a limited
number of entries, at the moment), Pathway modules are specification of subnetworks that
correspond to tighter functional units, each represented as a list of KO identifiers (K numbers),

& search | Pathway modules V fur?: |
Pathway Mapping

KEGG PATHWAY mapping is the process to map molecular datasets, especially large-scale datasets in
genomics, transcriptomics, proteomics, and metabolomics, to the KEGG pathway maps for biological
interpretaion of higher-level systemic functions,

* Search objects in KEGG pathways
+ Color objects in KEGG pathways

0. Global Map

0.1 Metabolism

Metabolic pathways [zoom out] Launch KEGG &tlas
Biosynthesis of secondary metabolites [zoom out] Launch KEGG &tlas

1. Metabolism

1.1 Carbohydrate Metabolism
Glycolysis f Gluconeogenesis Enzymes
Compounds with biological roles
Pentose phosphate pathway
Pentose and glucuronate interconversions
Fructose and mannose metabolism
Galactose metabolism
Ascorbate and aldarate metabolism
B el

=t L, |
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Home About Content

FPathway Browser ]

Documentation Tools Download

Abourt Ry me

REACTOME is an open-source, open access,
manually curated and peer-reviewed pathway

Contact Us

Pathway Analysis ] by expert hiologists, in collaboration  with

Reactorne editorial staff and cross-referenced
to many hioinformatics  databases. These
include MNCHI Entrez Gene, Ensembl
and LiniFrot databases, the LICEC
and Haphap Genome Browsers,  the
KEGG Compound and ChEBI small malecule
databases, Fubhed, and Gene Cntology.
[rnare]

Reactome Introduction Us ..

Species Comparison ]
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Expression Analysis ]
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website, click here.

Download
The following links allow yau to
download Reactome data in

Read i1 .kimg. cam

Outreach

React
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Reactome has achieved its milestone of curating

reactions and pathways involing at least 5000 distinct
database. Fathway annotations are authored human proteins... [more]

Pathway of the Month: G2M DNA damage checkpoint
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®: BioFax
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symb
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Search Results

2 compouinds found, displaying il compounds.

(@00
RErol () I
NeBi e

www.ndibi.orq - For support and questions email: mimi-helo@umich.edu

iMI Compound Details
€

nincibi org/Mim

- michigan molecular interactions Lln B

IR
NCIBI

Froe Text Search || List Search | _Query Interac

ns [ about vivr | Help

kJCompound Details
‘Compound:
Acetyl-CoA =
y CompoundID: CC(=0)SCCNC(~0)CCNC(=O)C(C(C)(CICOP(=0)(0)OR(=0)

N2C=NC3=C2N=CN=C:

©00024 Visw in KEGG View in Metscspe
ME:

cz3H38N7017P3S

Molecular Weight:

CASNUM:

72:85

os
a4 Reactions compound parti

tes in (97 reactions found) - show/hide

&% patways compoun is found n (20 pattways found) - show/tide

L Natond e ofskh gar AU DARIS 1,
Coppicht 2009 by The ity of Michian

www.ndibi.org - For support and questions email: mimi-help @umich.ed
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Acetyl-CoA (C00024) network (view in MetScape)
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Inifial seed compound
Compound

Expansion seed compound
Expansion compaund
Reaction

Expansion reaction

Reaction with single or no enzyme

gidloeCe®

Reaction with multiple enzymes

Monreversible reaction

Reversible reaction

Substrate compotnd

Product compound

Substrate and Product compound

Color range [[255,236,255) to (102,0,0)]

Siza range [50 to 250]

g

C00024
Compound

Primary Name:
acetylcon

Synonym:

acetyl coenzyme 2

Formula:
C23H3ENTOI7PIS

Mass:
2090

cas:
72809

Smile:
CC(=0)SCCNC(=0)CONC(=0)C(C(CHCICOP(=0)(0)OP(=0) 0)OCCIC(CIC(O HN2C=NC3=C2N=CN=CIN)O)OP(=0)(0)0)0

Links:

MM [C00024]

KEGG [C00024]
‘PubChen [6302]
BioCye [ACETYICOA]
CHEBI [15351]

HMP [HMDB01206]

KEGG 2D structure:
o

A

HaG” “S—CoA
LEEER
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Lists of compound reactions

participates in (97 reactions found) g i10V T
97 reactions found, displaying page 1 of 5.
{[First/Prev] 1, 2, 3, 4, 5 [Next/Last]
RO0209 Pyruvate metabolism false pyruvate + coenzyme s + nad = acetyl-coa + carbon diexide + nadh2
RO0210 Glycolysis / Gluconeagenesis fals= pyruvate + cosnzyme & + nadp = acetyl-cos + carbon dioxide + nadph?
RO0227 Pyruvate metabolism false acetyl-coa + water = coenzyme 3 + acetate
RO0234 true acetyl-coa + peptide = coenzyme 3 + nalpha-acetylpept;
RO0235 Glycolysis / Gluconeogenesis false S'-triphesphate + acetate + coenzym 5'- hosphate + pyrephosphate + acetyl-coa
RO0236 Pyruvate metabolism false acetyl * z=ad 5 h h + acetyl-coa
RO0238 Fatty acid metabolism true 2 acetyl-tos = coenzyme 3 + -coa
RO0253 Urea cycle and metabolism of amino groups  false acetyl-cos + glutamic acid = coenzyme & + n-acetyl-l-olutomate
RO0351 Citrate cycle [TCA cycle) false citrate + coenzyme a = acetyl-coa + water + oxaloacetate
% L
ERe
ROD352 Citrate cycle [TCA cycle) false d 5! hosphsts + citrate + a=ad S'-diphosphate + erthophosphate + acatyl :',E MIMI
Free Text Search List Search Query Interactions .'l iMI Help
RO0371 Glycine, serine and threonine metabolism false acetyl-cos + glycine = coenzyme s + I-2-amino-3-
@) i
(£g)Reaction Details
RO0705 Inosital metaholism false + coenzyme a + nad = acetyl-toa + carbon dioxide + nadh2 + h+
Reaction Description:
Subcellular Locations:
RO0706 Inositel metabolism false 3-oxopropancate + cosnzvme a + nadp = acebyl-coa + carbon dioxide + nadph2 + h+ Faviiy Bt iR
. B 3.0
ReactionID: mitochondrizl envelope
RO0742 Tetracycline biosynthesis false adencsine 5'-triphosphate + acetyl-coa + heo3-icarbonate = ag S'-diphosphste + orthophosph
RO0238 View Reaction in KEGG 2.5
ible: mitochondrion
RODE29 Benzoate degradation via hydroxylation false inyl-coa + scatyl-coa = cosnzyme 3 + dipyl Reversible: 2.0
true
- - . B cvtoplasm
RO0327 Valing, lsucine and isoleucine degradation  fals= ~coa + acatyl-coa = coenzyme a + 2- -coa Reaction Text:
2 C00024=C00010+C00332 1.0 1
B peroxisome
Equation: 0.5 )
0 1 2 a
2 Acetyl-CoA=CoA+Acetoacetyl-Coa
Enzymes for Reaction:
2,2.1,16 2.3.1.8
Genes for Reaction:
ACAAL HADHE ACAA2 ACATL ACAT2
Q2
17 compounds in reaction (3 compounds found) - show/hide
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AmiGO i

| CGoterms @genes or proteing [exact match | Submit Gueny

Search GO [ACLY

Gene Product Search Results

12 rezults for 4

n genes or proteins fields symbol, full name(s) and synonyms
w Filter search results &
Filter Gene Product

Gene Product Type Data source

Filter Gene Products by Associations
Species

Ontaology Evidence Code
SAP 2 rabidopsis thaliana - hiological process
gene spGD spergillus fumig... cellular component
gene product % CGD b spergillus niger bt molecular function
Results are sorted by relevance. To change the sort order, dlick on the column headers,

| Select all | | Clear all | | Ferform an action with this page's selected gene products. . V|
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Gene Ontology annotation: http://www.ebi.ac. uk/GOA/

£} ACLY Homo sapiens P53396 - Mozilla Firefox
File Edit Wiew History Bookmarks Tools Help

@ = O (gt | 52 http:ffensns, ebi.ac. ukfQuickGO/ GProtein? ac=PS3396 B - 2 o e
|8 Most: Yisited E Custornize Links . Link to Uriversity's ha...
&@ IQ " M | n Facebook = |8 Amazan [-_5 YouTube . [ weather - ﬁ BEIC Mews - Q BEC Sports + ﬁ; Options = -
|:| University of Helsinki_Reseatch Progra... = BCLY ATP citrate lyase [Homo sapiens] .. |1 ACLY Homo sapiens P53396 8 + -
alkyl on ¥
transfer =
UniProtkB PA3395 ACLY GO:0046312transferase F IEA InterPro2Go InterFro:IPRO1E143 9606 20111001 InterPro
activity,
transferring
acyl groups,
acyl groups
converted into
Gene oo
transfer
. Component
O n to I O g y . UniProtkB P53356 ACLY G0:0005634 nucleus & IDA, PhvID; 18029345 9506 20101115 HPA
UniFrotkB P53395 ACLY GO:00057 37 cytoplasm c IEA InterPro2GO InterPro:IPRO14603 9606 20111001 InterPra
UniProtkB P53355 ACLY E0:0005757 eytoplasm I3 IEA, Swiss-Prot SP_ KW KW-0963 9506 20111001 LiniProtkB
C O m p O n e n t KeywordsZ GO
UniProtkB P53396 ACLY GO:00057 57 cytoplasm C IEA Subcellular Location2GO SP_SLSL-0086 9506 20111007 UniProtkB
UniProtkB P533565 ACLY E0:0005757 eytoplasm & 1DA, PID: 18029345 9606 20101115 HPA
UniProtkB P533565 ACLY 500005739 mitochondrion © IEA, Compara Ensembl:ENSMUSPO0000103012 9606 20111001 EMSEMBL
UniProtkB P53396 ACLY 00005529 cytosol & TAS Reactome:REACT 1141 9606 20040605 Reactome
UniProtkB P53395 ACLY GO:0005529 cytosal C TAS Reactorne: REACT_1577 9606 20040502 Reactorne
UniProtkB P53356 ACLY GO:0009346 citrate lyagse © TAS PID: 1371749 9506 20030904 PINC
complex
UniProtkkB P53396 ACLY NOT 500005730 nucleolus C DA, PhID: 18029348 9506 20101115 HPA

Please send comments, suggestions or bug reports to goa@ebiac.uk. Click here for details of how to cite UniProtkKB-GOA and QuickGo.
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‘erms oflUse  EBIFunding  Contact EBI European Bioinformatics Institute 2011, EBlis an Qutstation ofthe European Molecular Biolodgy Laboratory.
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UniProtkB P53396 ACLY
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UniProtkB PE3396 ACLY

UniProtkB P53396 ACLY
UniProtkB P53396 ACLY
UniProtkB PE3396 ACLY

UniProtkB P53396 ACLY
Dane

¥4 start
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GO0006112 energy reserve P

metabolic
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GO0006200 ATP catabalic P

process
GO:0008152 metabolic
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E00008152 metabolic
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GO:0008152 metabolic
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G0:0008610 lipid
biosynthetic
process
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metabolic
process
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PMID: 1371749
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Keywords2G0
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Reactome:REACT_1130
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Gene Cards: http://www.genecards.org/

@v c gt . http:/ fwww, genecards. orgf - '."'

Fa
|2 Most visited E Customize Links
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‘ / Version 3
(_rene‘L ards®
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GeneCards Guide  Suitt Terms and Conditions | User Feedback

“sites
Search the GeneCards human gene database News and Views
Search by [keyword(s) v| for [acLy Advanced Search  Abaut %3 Search “/ersion 3 features
Mews search engine:
GeneCards Suite Explore GeneCards

= Speedy output
* Linlimited hits

Ahout GeneCards®: GeneCards is a searchable, integrated, database of human genes that provides concizse * Field-specific input
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Gene Cards: aliases and descriptions

&) ACLY Gene - GeneCards | ACLY Protein, | ACLY Antibody - Mozilla Firefox

File Edit Yiew History

o -c

2] Mast Yisited E Customize Links . Link. ko Liriver sity's ho...

Bookmarks  Tools  Help

{at . http: f femwr, genecards.org/cgi-bincarddisp. plFgene=ACL Yasearch=ACLY ST T 'lv

" Search sk <|» Facebook - [ Amazon ﬁ"ﬁ“ YouTube E Weather - ﬁ BB Mews = Q BEC Sparts -

@\; Options - H =

Aliases & Descriptions

@ |Q-
. ACLY Gene - GeneCards | ACLY Prote...|
|Jump to Section... b

Aliases &

Descriptions
for ACLY gene

fAccording to 1@,
2Entrez Gehe,
FUniProtkB/Swiss-Prat,
4 UniProtKBMEMEL,
5M,BGEMLDC,
?Ensembl, BM, and/or

gmiREIaSEJ

About This Section

ATP citrate Iyase‘lg ATP-citrate (pru-S-)—Iyase;‘—'1

Acli2i Ec 23368
ATPCA2 OTTHUMPODDD016477 22
cLaTALZ ATP citrate synthase‘g

Citrate cleavage enzyme‘H ATP-citrate synthase‘g

External Ids: HGNC: 1150 Entrez Gene: 475 Ensembl: ENSG00000131473  UniProtkB: P533982

Export aliases for ACLY gene to outside databases

Previous GC identifers: GC17MO39579 GC17MO042174 GC17M039931 GC17MO040396 GC17MO37276 GC17MO35785

|Jump to Section... hi

Summaries
for ACLY gene

(According to Entrez Gene,
Tocris Bioscience,
Wikipedia's Gene Wik,
UniProtkBiSwiss-Prot,

andfor UniProtkB/TrEMBL)
About This Section

Entrez Gene summary for ACLY:
ATP citrate lyase is the primary enzyme responsible for the synthesis of cytosolic acetyl-CoA in many tissues. The
enzyme is a tetramer (relative molecular weight approximately 440 000) of apparently identical subunits. It catalyzes
the formation of acetyl-CoA and oxaloacetate from citrate and CoA with a concormitant hydrolysis of ATP to ADP and
phosphate. The product, acetyl-Cod, serves several important biosynthetic pathways, including lipogenesis and
cholesterogenesis. In nerous tissue, ATP citrate-lyase may be invalved in the biosynthesis of acetylchaling. Two
transcript varants encoding distinct isoforms have been identified for this gene. (provided by RefSeq)

UniProtKB/Swiss-Prot: ACLY _HUMAN, P53396
Function: AT citrate-lyase is the primary enzyme responsible for the synthesis of cytosolic acetyl-CoA in many
tigsues. Has a central role in de novo lipid synthesis. In nervous tissue it may be invalved in the hiosynthesis of
acetylcholine

72 start
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Gene Cards: compounds for ACLY

£ ACLY Gene - GeneCards | ACLY Protein, | ACLY Antibody - Mozilla Firefox
File Edit ‘Wiew History Bookmarks Tools  Help

@ x c gt . http: ffwww, genecards . orgfogi-bin/carddisp, plgene=ACLY Bsearch=ACLY vl v "lv =tulals >

|8 Mast visited E Custornize Links . Link to University's ho...

@ [Q - ] Search sk <|> Facebook - |8 Amazan E& YouTube B Weather - ﬁ BBC Mews - Q BBC Sports - &;; Options - -

. ACLY Gene - GeneCards | ACLY Prote.... - =

Aldrich, Tocris Elioscience, ~
%;Uag’;d’;fc—'ﬁfﬁ;;k # | 7 HMDB Compounds for ACLY ==
DrugBank, Enzo Life Compound Synonyms CAS # PubMed lds
Sciences PharmGKE, andfor | |JADP adenosindiphosphorsaeure (see alf 8) 55-640 |-
M v Acetyl-Cob, S-Acetyl coenzyme A (seealfl 13) 72-89-9
S S Adenosine triphosphate|5*{tetrahydrogen triphosphate) Adenosine (see all 24)|55-65-5
Citric_acid 2-Hydroxy-1,2 3-propanetricarboxylate (seealf 20)  |[77-92-9
Coenzyme A Acetoacetyl coenzyme A sodium salt (seeall 21) 55-61-0
Oxalacetic acid 2-Ketosuccinate (see alf 20) 325-42-7
Phosphate MNFE Orthophosphate (see all 13) 14265-44-2 |-
About this table

ni|s
10/28 | Novoseek chemical compound relationships for ACLY gene (zee all 28)

Compound Jlog (P-Val) |Hits [PubMed IDs for Articles with Shared Sentences (# sentences)
hydroxycitrate 91 4 17476502 (13, 11319829 (1), 20372858 (1)

i--hydroxycitrate g9.1 3 |21760380 (1), 11101463 (1)

acetyl-coa g4 26 |14651844 (), G2076583 (1), 7911653 (1), 11171136 (1) (see alf 21)
citrate 777 31 |17925289 (2), 1765100 (2, 8207683 (1), 9820262 (1) (see alf 21)
oxaloacetate £9.9 7 |FBBE97S3 (2, 11171137 (1), 1675605 (1), 18922930 (1)
phosphohistidine £9.2 2 1571748 (1)

[y ruvate 62.2 14 |3999913 (3), 17928289 (2), 11171136 (1), /616129 (1) (see all 10)
fatty acid 621 26 |10410463 (3), 8999915 (3), 15869874 (1), 17476502 (1) (see alf 15)
G-phosphoglucanate 60.9 2 14605288 (1), 8355562 (1)

3-hydroxy-3-methylglutaryl-coa 57.8 7 |B999913 (), 18774544 (1), 195359250 (1)

About this table
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Gene Cards: expression in tissues and disease

) ACLY Gene - GeneCards | ACLY Protein | ACLY Antibody - Mozilla Firefox =T
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OMIM: www.ncbi.nlm.nith.gov/omim

) ATP CITRATE LYASE; ACLY - OMIM Result - Mozilla Firefox
File Edit \View History Bookmarks

Qb c x &

|8 Mast visited E Custornize Links . Link to University's ho...
@ |Q-

x(-)" ATP CITRATE LYASE; ACLY - OMIM Re... | =

Tools  Help

Fj http: e nichi, nlm . nib. gov famim) P Eerm=ACLY

4|» Facebook -

OMI

Online Mend n In

M 7

ritance in Man { University

(G0

Save Search

Clear

w | for |

| Limits | Previewindex | History | Cliphoard | Details |

Displey | Detaled | mew (20 v Sendto v

| Al:1 | OMIM Uni=STS: 1 Ofllbd clbaShP; O [
MIM ID * 108728 MG, Links
ATP CITRATE LYASE; ACLY
Alternative titie s, symbaols
CLATR
ATPCL
ACL
Gene map locus: 17921.1
Description Bok b Top

ATP citrate lyase is the primary enzyme responsible for the synthesis of cytosolic acetyl-Coa in many tissues. The
enzyme is a tetramer (relative molecular weight approxirnately 440,000) of apparently identical subunits, It
catalyzes the formation of acetyl-Cod and oxaloacetate fram citrate and CoA with a concomitant hydrolysis of ATP to
ADP and phosphate. The product, acetyl-Cod, serves several important biosynthetic pathways, including lipogenesis
and cholesterogenesis, In nervous tissue, ATP citrate-lyase may be involved in the biosynthesis of acetylcholine.@

Cloning Baok 0 Top

Cloning of cODMNAs has been reparted for murine {Sul et al., 19843, rat (Elshourbagy et al., 19903, and hurman
(Elshourbagy et al., 1992} ATP citrate lyase. Elshourbagy et al. {1992} found that the subunits of the enzyme have
1,105 amina acids and a caleulated molecular mass of 121,419 Da, The human and rat ATPCL cDMAs showed 96.3%
amino acid identity,

Gene Function Emck b Top.

18| Amazon .—}3 YouTube B Weather - ﬁ BBC Mews - Q BB Sports -

- "."’ arnirm. arg F.
£ options - H -

Bl
Sign In] [Register]

Table of Contents

MIM *108728
Description
Cloning
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Mapping
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B GenBank
A Protein
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Geneview in dbSHP
HomoloGene
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ChEBI: Chemical Entities of Biological Interest

- cresr

! Chemical Entities of Biological Interest (ChEBI) - Mozilla Firefox

(5]

Edit  Wiew  History

Bookmarks  Tools  Help
*34 httpiffwe . ebi, ac.ukjchebijadvancedSearchFT.do?searchString=ACL YqueryBean  stars=3%qgueryBean. star: D i LT
£ options ~ H -

Fil=
Ob-c x .
|£; Most Wisited E Customize Links . Link ko University's ho...
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* & Preferences h Download your search results: Tab-delimited, XML, SDF 2

46 entries found, displaying 1 to 15. ACLY searc e <l 234z
da. TH

¥ Contact ChEEI
= Frinter Friendly Wiew
oH (el

CHEBLG0744 citrate salt
CHEBEL307EY citric acid

CHEEL16947 citrate(s-)

www.ebi.ac.uk/chebi/

r iyt
/JJ\ % L CHy .
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CHEBL30744 oxaloacetic acid

CHEBL15355 acetylcholine CHEEL16452 oxaloacetate(2-)

CHEBL15351 acetyl-Cos CHEBLG7288 acetyl-Coal4-)
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HMDB: Human Metabolome Database

Metabolomics Toolbox MetabolIMS

Home Browse Search Downloads Contact Us

Human Metabolome Database versionso

Search: ACLY| Search type: Metabolites Advanced

The Human Metabolome Database (HMDB) is a freely available electronic database containing detailed information about small molecule metabolites found in
the human body. It is intended to be used for applications in metabolomics, clinical chemistry, biomarker discovery and general education. The database is
designed to contain or link three kinds of data: 1) chemical data, 2) clinical data, and 3) molecular biology/biochemistry data. The database (version 3.0)
contains 40160 metabolite entries including both water-soluble and lipid soluble metabolites as well as metabolites that would be regarded as either abundant
(= 1 uM) or relatively rare (< 1 nM). Additionally, 5716 protein (and DNA) sequences are linked to these metabolite entries. Each MetaboCard entry contains
more than 110 data fields with 2/3 of the information being devoted to chemical/clinical data and the other 1/3 devoted to enzymatic or biochemical data. Many
data fields are hyperlinked to other databases (KEGG, PubChem, MetaCyc, ChEBI, PDB, Swiss-Prot, and GenBank) and a variety of structure and pathway
viewing applets. The HMDB database supports extensive text, sequence, chemical structure and relational query searches. Four additional databases,
WWW. h m d b . C a/ DrugBank, T308, SMPDE and FooDB are also part of the HMDB suite of databases. DrugBank contains equivalent information on ~1600 drug and drug
metabolites, T3DB contains information on 3100 common toxins and environmental pollutants, SMPDB contains pathway diagrams for 440 human metabolic
and disease pathways, while FooDB contains equivalent information on ~28,000 food components and food additives.

HMDB is supported by David Wishart, Departments of Computing Science & Biological Sciences, University of Alberta.

HMDB is also supported by The Metabolomics Innovation Centre, a Genome Canada-funded core facility serving the scientific community and industry with
world-class expertise and cutting-edge technologies in metabolomics.

What's New?

Latest

September 15, 2012

e The release notes for version 3.0 of the Human Metabolome Database are now available. Additionally, version 2.5 of the HMDE downloads have
been archived.

MNews archive

Citing the HMDB
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HMDB: Human Metabolome Database

Metabolomics Toolbox

Browse Search Downloads

i i

Search: ACLY Search type: Proteins - Advanced hmp

Human Metabolome Database version 3o }o}aﬁg

Search Results
Proteins search for "ACLY" retumed 2 results

ERIETHEE Bl S By LIS ["] Detected and quantiied || Detected and not quantiied || Expected and not quantified I Apply ‘ ’ Clear Filter

"
| A Gene Name ¥
Uniprot ID¥

Metabolites

A
Locus¥

Acetyl-CoA

Citric acid

P53396 ACLY

R WT ATP-citrate synthase Enzyme Coenzyme A

Adenosine triphosphate

ADF
Phosphate
P53396 ACLY i : .
— citrate synthase nzyme
EnzymeCard 17g21.2
This project is supported by Genome Alberta & Genome Canada, a not-for-profit organization that is leading Canada's ( ‘o
national genomics strategy with 3600 million in funding from the federal government 3 ('j

GenomeCanada Genomefilberta
HMDB Version: 3.0 — Contact us | ©@2005-2012 Genome Alberta
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HMDB: Human Metabolome Database

Showing metabocard for Acetyl-CoA (HMDB01206)

Legend: metabolite field ~ enzyme field [ showXML || Show Similar Stucture |

Record Information

Version 30

Creation Date 2005-11-16 08:48:42 -0700
Update Date 2009-05-05 14-58:35 -0600
Accession Number = HMDB01206

Secondary

Accession Numbers Niie

Metabolite Identification

Commaon Name Acetyl-CoA

The main function of coenzyme A is to carry acyl groups (such as the acetyl group) or thioesters. Acetyl-CoAis an important maolecule
itself. It is the precursor to HWG CoA, which is a vital component in cholesterol and ketone synthesis. (wikipedia) acetyl CoA participates
in the biosynthesis of fatty acids and sterols, in the oxidation of fatty acids and in the metabolism of many amino acids. It also acts as a
biological acetylating agent.

Description

T -'?\,‘_\'Uk
Structure

Download: MOL | SDF | SMILES | InChl
Display: 2D Structure | 3D Structure

. 5-Acetyl coenzyme A
. S-acetate CoA

_ S-acetate Coenzyme A
ac-CoA

. ac-Coenzyme A

. ac-S-CoA

. ac-S-Coenzyme A

. acetyl coenzyme-A

. acetyl-CoA

10. acetyl-Coenzyme A
11 acetyl-5-CoA

12. acetyl-S-Coenzyme A
13. acetylcoenzyme-A

Synonyms

WO~ LR

C_H NO PS

Chemical Formula 0 lag 1747 g

InChl Key InChiKkey=ZSLZBFCDCINBPY-ZSJPKINUSA-N

Chemical Taxenomy

Kingdom Organic Compounds
Super Class Lipids

Class Fatty Acid Esters
Sub Class Acyl CoAs

Aromatic Heteropolycyclic Compounds
acyl-CoA(ChEBI)
1 Phosphoribosyl Imidazole

Other Descriptors

Aminopyrimidine
Carboxamide Group
Carboxylic Thioester
Coenzyme A
Glycosyl Compound
Imidazole
Imidazopyrimidine
Monosaccharide Phosphate
M Glycosyl Compound
Organic Hypophosphite

Substituents Organic Phosphite

Organic Pyrophosphate

Oxolane

Pentose Monosaccharide

Phosphoric Acid Ester

Purine

Purine Ribonucleoside 3',5" Bisphosphate

Pyrimidine

Saccharide

Secondary Alcohol

Secondary Carboxylic Acid Amide

Thiocarboxylic Acid Ester

Direct Parent Acyl CoAs

Ontology

Status Detected and not quantified

o Endogenous
Origin
Food

Cell signaling

Frmananant af Alanine and aenadate matahelices

BIOMEDICUM HELSINKI
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HMDB: Human Metabolome Database

2D-structure of Acetyl CoA 3D-structure of Acetyl CoA
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HMDB: Human Metabolome Database

nucleus

peroxisome
Biofluid Locations Mot Available

Adipose Tissue
Brain
Muscle

Tissue Location Platelet
Prostate
Skeletal Muscle

Spleen
Name SMPDE Link KEGG Link
Amino Sugar Metabolism SMP00045 map00520 &
S Beta Oxidation of Very Long Chain Fatty Acids ) SMP00052 map01040 &
Beta-Alanine Metabolism SMPO00OT map00410 &
Butyrate Metabolism SMP00073 map00650 &
Citric Acid Cycle SMPO00ST map00020 &
Ethanol Degradation SMP00443 Mot A :
Fatty Acid Biosynthesis SMP00456 Mot Available
Fatty acid Metabolism SMP00051 map00071 &
Glycine and Serine Metabolism SMP00004 map00260 &
Pty Ketone Body Metabolism SMP0O00T1 map00072 &
Lysine Degradation SMP00037 map00310 &
Mitochondrial Beta-Oxidation of Long Chain Saturated Fatty Acids SMP00482 2
Mitochondrial Beta-Oxidation of Medium Chain Saturated Fatty Acids SMP00481
Mitochondrial Beta-Oxidation of Short Chain Saturated Fatty Acids SMP00430
Oxidation of Branched Chain Fatty Acids SMP0O0030
Phytanic Acid Peroxisomal Oxidation SMP00450 Mot Available
Propanoate Metabolism SMP00016 map00640 &
Pyruvate Metabolism SMPO0060 map00620 &
Steroid Biosynthesis SMP00023 map00100 &
Transfer of Acetyl Groups into Mitochondria SMP00466 Mot Available
Valine, Leucine and Isoleucine Degradation SMP00032 map00230 &

Normal Concentrations

Abnormal Concentrations

Associated Disorders and Diseases
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Beta Oxidation of Very Long Chain Fatty Acids Biosynthesis of unsaturated fatty acids - Homo sapiens
SMPO0052; http://pathman.smpdb.ca/ (human) KEGG 010140

OXIDATION OF VERY LONG CHAIN FATTY ACIDS
In Homo sapiens
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www.biocyc.org

Collection of 3563
Pathway/Genome
databases.
Each database
describes the
genome and
pathways of a
single organism.

Tier 1: literature-
based curation
Tier 2 and Tier 3:
computational

HumanCyc:
250 pathways
MetaCyc:
2202 pathways
from 2063
organisms

BioCyc Database collection

LOGIN | Why Login? | Create Mew Account

e Pathway Tools
(z)

CYC i tFBé\ Tu?o{iai. d !E ter a gene, protein, metabolite or pathway.. Quick Searchj Gene Search l
At abiois Callection 15C°”g;pt':|99gjszg$4j°n e Searching Escherichia coli K-12 substr. MG1655 change organism database

BioCyc Database Collection

BioCyc is a collection of &éz-,-’_"eg" Pathway/Genome Databases (PGDBs), with

tools for understanding their data.
Getting Started
New to BioCyc? Typical usage is:

® Select one or more databases (genomes) to search. To do so, click

"change organism database” in the box in the top right of every page.
By default, BioCyc searches Escherichia coli K-12 substr. MG1655.
® Search for a gene or pathway using the Quick Search, or see the

Install Pathway Tools Locally to Analyze Sequenced
Genomes

Install SRI's Pathway Tools software locally to predict metabolic pathways
from sequenced genomes, generate metabolic models, and analyze omics
data.

Search menu for more options.

New User Guide >>

Learn Maore
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ChemSpider: the free chemical database

£) ChemSpider | Citrate | C6H507 - Mozilla Firefox

File Edit Wiew History Bookmarks  Tools  Help

@ A c {a? ﬁjﬁ http: i chemspider .comfChemical-Structure, 29081 . html?rid=5e1 1 0d65-ed06-4fF 1 -83ce-b2 dFSddéfdod L_:_J i -‘l = chemspider V.
|8 Most Visited E Customize Links . Link to University's ho...
’ﬁ [Q = Biosynthesis of unsaturated Fatty  » 1|b n Facebook - |8 Amazon & YouTube 5 Weather ~ ﬁ BBC Mews - Q BB Sports - 9:;-, Options - -

hmp HMDE: Showing Acetyl-Cod (HMDBOL .. ﬁ:@: ChemSpider | Citrate | C6H507 [ | & Mining metabolites: extracting the ye... Mail :: Inbox

AT

Y-’ ChemSpider

Advancing the
The free chemical database Chemical Sciences

http://www.chemspider.com/

(@ Search term: Citrate (Found by approved synorym) Galio b li [+

Citrate

Want to comment

Advertisements
on this record?

ChemSpider ID: 29081

Molecular Formula: CgHsOr Leave Feedback

Monoisotopic mass: 189.005 Da

EJnionNex
Part of Thermo Fisher Soientifio

v Systematic name

2-hydroxypropane-1,2 S-tricarboxylate

p SMILES and InChis

@ 20 50 Save Zoom
& - Charge

» Names and Identifiers

_» ChemSnider Searches.

Jmol script berminated

.g,' start | & TRANSMED int .. | Citrate .. rlr‘_' Editar - Ph
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ChemSpider: the free chemical database

£) ChemSpider | Citrate | C6H507 - Mozilla Firefox
File Edit ‘Wiew History  Bookmarks  Tools  Help

O c x &

|£; Mast Yisited E: Customize Links . Link ko University's ho...

Ekp v, chems
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(—\n FQ - Biosynthesis of unsaturated Fatty % Bt g Ll <|r Facebook ~ |8 Amazon % YouTube ﬁ Weather - E BBC Mews ~ Q BBC Sports - ﬁ‘; Options - -
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o L0 OO0 Jave SO — A.
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» Names and Identifiers Gaccelrys'
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» Spectra |- HERE -,
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b Articles EIDIoNEX
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» Data Sources

Also from the RSC

» Patents

> RSC Databases

» Pharmacological Links

» SimBioSys LASSO

§ ﬁ Microsoft PowerPoint ... ¥ ChemsSpider | Citrate ... l li: Editar - Phatoshop EL..
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Unpredictability of metabolism--the key role of metabolomics science

In combination with next-generation genome sequencing
(i)

B {Next Generation
——___ Sequencing)

il .]g.":' i h’ Al |

o
shaTpia [0 <1 o 1 0
Rp I

o
Zhpe, TagTal,men | -2 0 1|
S, PehGpm.Ene Pyt | 0 0 0 -1
o
1

Twlpglend | 1 0

Assembly

Gene prediction
Homology search
Gene annotation

Gene List
Metabolic reaction/
Pathway mapping

Stoichiometric
Matrix (N)

Metabolic Network

STATIC
INFORMATION

3rd independent component (5% of total var.)

0.5h light

4h light

8h dark
15h dark

PC3 (12 %)

Sd M L o 4 m ow oa

*+ leontodon

prunella
+  bellis
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-15 -1 05 ] 05 1 15 2
1st independent component (B1% of total var.)

Weckwerth W. Anal Biochem Chem. 2011 Jun;400(7):1967-78.
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Unpredictability of metabolism--the key role of metabolomics science
In combination with next-generation genome sequencing

Metabolomics experiment TR S
Metabolite profiling, biomedical diagnostics, physiological markers i - )
raconsiruction of metaboic |
ritamr _
E Experimental approaches Theoretical approaches
reconsbrsctsna of signaliang 5
e-wide profling of * N 5
‘T'“M_.-"'"I? _ wmrm pmtei:f, s am-m .;" mmm Ewﬁmm
— metabolites and lukes | | == DYNAMICS
== DYNAMICS . |
5 I Slructon al RMA-
Discovery Targeted ™ ot
4 peobEsny meatailite - prodesn I
Predicion and | Ralanch Prasthician and
tangel sedection of h ot Eangel sekection of
Damaﬂﬂ pathways and
L] L] L :'. L
Metabolite Libraries W— Mechanistic or ——
— predictive —
Knowledgebase i
Overall strategy combining full-scan mass Integrative approach combining genome sequencing,
spectrometry analyses of metabolites and targeted dynamic modeling and omics analysis. EFM-
analysis. Physiological markers are identified in elementary flux models, FBA- flux balance analysis
HTP-manner with MRM MS technology. MCA-metabolic control analysis.

Weckwerth W. Anal Biochem Chem. 2011 Jun;400(7):1967-78.
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MetExplore: a web server to link metabolomic experiments and

genome-scale metabolic networks

Metabolic Metabolic
Networks

—

Web

W - (= | ——
_..\\f;hmaum *: ““Database - iiters = ¥ Functions l:> 2

MetExplore = MetExplore = MetExplore = MetExplore S  Visuslisaton
. ' re  SBML files
graph files
Metabolic . *Maps lists of metabolites to
networks http://metexplore.toulouse.inra.fr genome-inferred metabolic
from f200 networks
organisms

*Provides computational functions
that allow investigation of features,
e.g. potential drug targets

Cotrett L. et al., Nucleic Acid Res. 2010 Jul;38 (Web Server issue):W132-7.
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Network medicine approaches to the genetics of complex

diseases

‘oo
Co-expression

B

Co-expression plus
other data types

Cc F

®—0

Gene Regulatery
Interaction

o0

Protein-Protein
interaction

D E G

\ \ l / Metabolite interaction

Biological ¥
Samples

Proteomics

- Human Subjects |
Sequencing / \

Integrated Network

Analysis

Disease
Determinants /¢

——___/ New Disease '
Classification

Phenotyping

Machine Learning
Approaches

Clinical
Disease
Subtypes

Silverman E. et al., Discovery Medicine 2012, 14(75):143-152.
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http://www.youtube.com/watch?v=6EbWdWa2rF0
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Rapidly improved determination of metabolites from biological

data sets using the high-efficient TransOmics software tool
Import Data

Reference Run Selection

Aligriment
-,
- Experiment Design
- . Peak Picking
Mormalisation
£y =
Detailed analysis workflow
......... - | ™, Deconvolution of TransOmics
- . , : informatics
e - . .
= M ldentify Compounds for metabolomics
AT § (Waters/Nonlinear)
_____ Review Compounds
| Compeoeund Statistics
¥ I :
|-‘" Ll ! Selected Compounds
Exporting to Elinfo
Compound Validation

Zhang A. et al., Mol Biosyst 2014, 10: 2061-65.
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The detailed information for identification of metabolites by
TransOmics software online
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Zhang A. et al., Mol Biosyst 2014, 10: 2061-65.
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Compound statistics (TransOmics software)
A C Je—e

o : b . '
Principal Components Analysis = e = ”" -
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Zhang A. et al., Mol Biosyst 2014, 10: 2061-65.
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Zhang A. et al., Mol Biosyst 2014, 10: 2061-65.

VIP-score plot
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Ezinfo software for
compound statistics (PCA)

and Orthogonal Projections

to Latent Square
Discriminant Analysis
(OPLS-DA),
correlation analysis and
compound validation

Orthogonal partial least square
discriminant analysis finds a
linear regression model by
projecting the predicted
variables and the observable
variables to a new space
OPLS-DA (2002) works best
with discrete variables in
classification and biomarker
studies

Assigned:
17 features in 14 KEGG
pathways
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Procedures of Reconstruction of Signal Flow in the Trans-Omic Network of
Acute Insulin Action (< 60 minutes)

Metabolic enzymes
FAO cells i
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Yugi K. et al., Cell Reports 2014, 8(4): 1171-83.



