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ENTRY EC 2.3.1.61

NAME Dihydrolipoamide S-succinyltransferase
CLASS Transferases
Acyltransferases
Acyltransferases
SYSNAME Succinyl-CoA:dihydrolipoamide S-succinyltransferase

REACTION Succinyl-CoA + Dihydrolipoamide = CoA + S-Succinyldihydrolipoamide
SUBSTRATE  Succinyl-CoA

Dihydrolipoamide
PRODUCT CoA
S-Succinyldihydrolipoamide
COMMENT A lipoyl-protein; component of the multienzyme 2-oxoglutarate
dehydrogenase complex.
PATHWAY PATH: MAP00020 Citrate cycle (TCA cycle)
PATH: MAP00310 Lysine degradation
GENES ECO: b0727(sucB)

HIN: HI1661(sucB)
RPR: RP179(sucB)
BSU: odhB(odhB)
MTU: Rv2215(sucB)
CTR: CTO55

CPN: CPn0377

DRA: DRO083

SCE: YDR148C(KGD2)
CEL: WO2F12.5

DISEASE MIM: 126063 Dihydrolipoamide S-succinyltransferase (E2 component
of
MOTIF PS: PS00189 [GN]-x(2)-[LIVF]-x(5)-[LIVFC]-x(2)-[LIVFA]-x(3)-K-

[STAIV]-[STAVQDN]-x(2)-[LIVMFS]-x(5)-[GCN]-x-[LIVMFY]
STRUCTURES PDB: 1GHJ 1GHK 1HBR 1BAL 1BBL 1E20 1PMR
DBLINKS University of Geneva ENZYME DATA BANK: 2.3.1.61
WIT (What Is There) Metabolic Reconstruction: 2.3.1.61
BRENDA, the Enzyme Database: 2.3.1.61
SCOP (Structural Classification of Proteins): 2.3.1.61
11/
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EC 4.1.1.32 | MAP00020 Citrate cycle (TCA cycle)
MAP00620 Pyruvate metabolism

EC 2.3.1.61 | MAP00020 Citrate cycle (TCA cycle)
MAP00310 Lysine degradation

EC 4.1.3.6 | MAP00020 Citrate cycle (TCA cycle)
MAPO00720 | Reductive carboxylate cycle (CO2 fixation)

EC 4.1.3.7 | MAP00020 Citrate cycle (TCA cycle)
MAPO00630 | Glyoxylate and dicarboxylate metabolism

EC 4.1.3.8 | MAP00020 Citrate cycle (TCA cycle)

EC 1.8.1.4 | MAP00010 Glycolysis / Gluconeogenesis
MAP00020 Citrate cycle (TCA cycle)
MAPO00260 | ”Glycine, serine and threonine metabolism”
MAP00620 Pyruvate metabolism

0 4.2: pathway DO O OO OO0O0OO

4.2 O00OO0O0OO0OO0OOOOOOO0O

0000000 PATHWAYO OO (0 41 )0000000000 ENZYME 000
O0000 PATHWAYOODOOUOOOOOOOOOOOOOODOODOODO 4.20
gogugbogobbogoobooobuoobbuoobbuogoboooboboon
gbooboogn

e £EC4.1.1.3200000000 (Citrate cycle) 0000000 (Pyruvate metabolism)
OO0O00000O0bO00bO00ob0oobO0obobo0obDOoKEGGOOOOODOODODOO
gbbouodgobboooobbboooobbboooobbobob

e EC4.13.600000000 (Citrate cycle) 00000 00O (Reductive carboxylate
cycle) 10 ODO0O0ODOO0OOODOOOOOOO
gobbdoobbooguboogobooooobboooobobuoounboo
goooooooooon

gbobogobuogugbooobuogobuogbobbobbooobuoooboobobon
gooboogudbbogdbuogobouoobbuooboouoooboobboobobon
gbobboogobboodon

33



gbouogbbougbobogoboobboobuoobobooboogboobban
gbobogobodbogobuogbobobuoobboobuogboooboobobon
gbobobooogon

34
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EC 1.1. 1.37 | EC 6.4.1. 1 | EC 2.3.1.61 EC 4.1.3. 6
EC4.1. 3.6 | EC4.1.1.49 | EC 1.2.4. 2 EC 4.1.3.34
EC4.2. 1.3 | EC4.1.1.32 | EC18.1. 4 EC 2.8.3.10
EC1.1. 142 | EC4.13. 7 EC 6.2.1.18
EC1.2. 7.3 EC6.2.1. 4 EC 1.1.1.41
EC6.2. 1. 5 EC3.1.2. 3
EC 1.3.99. 1

EC4.2. 1.2
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O00000000000000000000000ODO Triose-phosphate isomerase(0 O
TPIDOOOO0)0000000000O(O 6.200)

[0 6.2: Triose-phosphate isomerase 0 OO 0O 0O 0O 0O
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6.1 UO0O0OO0OOOOO0OOOOON

gbbooogobbog3gbobbbagad

I LREN

-

| s

EEm
. . ST LR
.| SELT '

0 6.4: EC6.2.1.50 00 (Succinate—CoA ligase (ADP-forming)) 00O O

o4



BEEE
— CETR LT T

NS
Hitdi

0 6.5: EC4.2.1.20 00 (Fumarate hydratase) 0 0 00O

gbuogbobuogbogboooboboboobboboooboboboooboon
gbobogbobuogobodboboobobuogbobodbboobooooobooon
gobbuooggbbobuogoobobooooboboooobobboooooobooo

95
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6.3 UUOOOOOOO
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eco_b0727
hin_HI1661
sce_YDR148C
cel_WO2F12.5
ctr_CTO055
cpn_CPn0377
mtu_Rv2215

eco_b0727
hin_HI1661
sce_YDR148C
cel_WO2F12.5
ctr_CTO055
cpn_CPn0377
mtu_Rv2215

eco_b0727
hin_HI1661
sce_YDR148C
cel_WO2F12.5
ctr_CTO055
cpn_CPn0377
mtu_Rv2215

eco_b0727
hin_HI1661
sce_YDR148C
cel_WO2F12.5
ctr_CT055
cpn_CPn0377
mtu_Rv2215

LRKRVAERLLEAKNSTAMLTTFNEVNMKPIMDLRKQYGEAFEKRHGIRLGFMSFYVKAVV
LRKRIAERLLEAKNSTAMLTTFNEVDMQPIMTLRKTYGEKFEKQHSVRLGFMSFYIKAVV
MRLRIAERLKESQNTAASLTTFNEVDMSALMEMRKLYKDEIIKKTGTKFGFMGLFSKACT
MRMRIAQRLKDAQNTYAMLTTFNEIDMSSLIEMRKTYQKDFVAKHGVKLGMMSPFVRAAA
IRKTISRRLVQSLHDSAMLTTFNEIHMGPLIALRKERQEDFVAKYGVKLGFMSFFVRAVV
IRKTISRRLLSALHESAMLTTFNEVYMTPLFHLRKEKQEEFLSRYGVKLGFMSFFVKAVL
IRQITANKTRESLQATAQLTQTHEVDMTKIVGLRARAKAAFAEREGVNLTFLPFFAKAVI
HJ HHH . L L I I S

EALKRYPEVNASIDGD--DVVYHNYFDVSMAVSTPRGLVTPVLRDVDTLGMADIEKKIKE
EALKRYPEVNASIDGD--DVVYHNYFDISIAVSTPRGLVTPVLRDCDKLSMAEIEKQIKA
LAAKDIPAVNGAIEGD--QIVYRDYTDISVAVATPKGLVTPVVRNAESLSVLDIENEIVR
YALQESPVVNAVLDEN--EIVYRHFVDISVAVATPKGLVVPVLRNVESMNYAQIELELAN
DSLKKYPRVNAYIEDN--EIVYRHYYDISIAIGTDRGLVVPVIRNCDQLSSGEIELQLAD
EALKAYPRVNAYIDGE--EIVYRHYYDISIAVGIDRGLVVPVIRDCDKLSNGEIEQKLAD
DALKIHPNINASYNEDTKEITYYDAEHLGFAVDTEQGLLSPVIHDAGDLSLAGLARAIAD

LA P N O kRl Rkl
LAVKGRDGKLTVEDLTGGNFTITNGGVFGSLMSTPIINPPQSAILGMHAIKDRP----~- M
LAEKGRDGKLTVEDLTGGNFTITNGGVFGSLMSTPIINPPQSAILGMHAIKERP----- I
LSHKARDGKLTLEDMTGGTFTISNGGVFGSLYGTPIINSPQTAVLGLHGVKERP----- \
LGVKARDGKLAVEDMEGGTFTISNGGVFGSMFGTPIINPPQSAILGMHGPEIR-------
LASRAREGKLATHELEGGGFTITNGGVYGSLLSTPIINPPQVGILGMHKIEKRP----- \
LALRAREGLLAIAELEGGGFTITNGGVYGSLLSTPIINPPQVGILGMHKIEKRP----- \
IAARARSGNLKPDELSGGTFTITNIGSQGALFDTPILVPPQAAMLGTGAIVKRPRVVVDA

Tk Lk K Dok kdkok ik ko ckrr dkokk:r kk | kok *

AVNGQVEILPMMYLALSYDHRLIDGRESVGFLVTIKELLEDP
ALNGQVVIRPMMYLALSYDHRLIDGRESVGFLVTIKELLEDP
TVNGQIVSRPMMYLALTYDHRLLDGREAVTFLKTVKELIEDP
————————— PIMQIALTYDHRLIDGREAVTFLKKIKTAVEPD
VREDAIVIADMMYVAMSYDHRIIDGKEAVGFLVNVKEQLEQP
VLDNEIVIADMMYVALSYDHRLIDGKEAVGFLVKVKEGLENP
SGNESIGVRSVCYLPLTYDHRLIDGADAGRFLTTIKHRLEEG

HESH L L HHL L ¥k 1Kk HH

0 6.9: EC23.1.61 000 (00 0000000)00000O0O0O
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sce_YLR304C IHQIVLENYAFPGAL---------- IIGTDSHTPNAGGLGQLAIGVGGADAVDVMAGRPW

cel_F54H12.1 IHQIILENYAFPGLL-- ---LIGTDSHTPNGGGLGGLCIGVGGADAVDVMADIPW
sce_YJL200C IHQIVLENFSAPGLM---------- MLGTDSHTPNAGGLGAIAIGVGGADAVDALTGTPW
mtu_Rv1475c VHQVNIEYLASVVMT-RDGVAYPDTCVGTDSHTTMVNGLGVLGWGVGGIEAEAAMLGQPV
cel_ZK455.1 VHQVNLEYLARTVFVGKDGVLYPDSVVGTDSHTTMIDGSGVLGWGVGGIEAEAVMLGQPI
eco_b0118 LHALAMLKNAREGIEPDQPGVVG--PIKQIEALQQKGFPLAYVGDVVGTGSSRKSATNSV
Ho : : . . Sk ok
sce_YLR304C ELKAPKILGVKLTGKMNGWTSPKDIILKLAGITTVKGGTGKIVEYFGDGVDTFSATGMGT
cel_F54H12.1 ELKCPKVIGIKLTGKLNGWTSAKDVILKVADILTVKGGTGAIVEYFGPGVDSISATGMGT
sce_YJL200C ELKAPKILGVKLTGKLNGWSTPKDVITKLAGLLTVRGGTGYIVEYFGEGVSTLSCTGMAT
mtu_Rv1475¢ SMLIPRVVGFRLTGEIQPGVTATDVVLTVTEMLRQHGVVGKFVEFYGEGVAEVPLANRAT
cel_ZK455.1 SMVIPEVIGYELVGTLSDTVTSTDLVLTITKNLRDLGVVGKFVEFFGTGVASLSIADRAT
eco_b0118 LWFMGDDIPHVPNKRGGGLCLGGKIAPIFFNTMEDAGALP IEVDVSNLNMGDVIDVYPYK
* *:
sce_YLR304C ICNMGAEIGATTSVFPFNKSMIEYLEATGRG----- KIADFAKLYH--KDLLSADKDAEY
cel _F54H12.1 ICNMGAEIGATTSVFPYNESMYKYLEATGRK----- EIAEEARKY---KDLLTADDGANY
sce_YJL200C ICNMGAEIGATTSTFPYQEAHKRYLQATNRA----- EVAEAADVALNKFNFLRADKDAQY
mtu_Rv1475c LGNMSPEFGSTAAIFPIDEETIKYLRFTGRTPEQVALVEAYAKAQGMWH---DPKHEPEF
cel_ZK455.1 IANMCPEYGATIGFFPVDSRTIDYLTQTGRDTDYTQRVEQYLKSVGMFVNFTDDSYRPTY
eco_b0118 GEVRNHETGELLATFELKTDVLIDEVRAGGRIPLIIGRGLTTKAREALGLPHSDVFRQAK
* % .k
sce_YLR304C DEVVEIDLNTLEPYINGPFTPDLATPVSKMKEVAVANNW
cel_F54H12.1 DQIIEINLDTLTPHVNGPFTPDLASSIDKLGENAKKNGW
sce_YJL200C DKVIEIDLSAIEPHVNGPFTPDLSTPISQYAEKSLKENW
mtu_Rv1475¢ SEYLELNLSDVVPSIAGPKRPQDRIALAQAKSTFREQIY
cel_ZK455.1 TTTLKLDLGSVVPSVSGPKRPHDRVELASLAQDFSKGLT
eco_b0118 DVAESDRGFSLAQKMVGRACGVKGIRPGAYCEPKMTSVG

HEE 3
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1 A [

ENZYME 0000000000000
PATHWAY 0000000

EC 4.1.1.32 | MAP00020 Citrate cycle (TCA cycle)
MAP00620 Pyruvate metabolism

EC 2.3.1.61 | MAP00020 Citrate cycle (TCA cycle)
MAPO00310 Lysine degradation

EC 4.1.3.6 | MAP00020 Citrate cycle (TCA cycle)
MAPO00720 | Reductive carboxylate cycle (CO2 fixation)

EC 4.1.3.7 | MAP00020 Citrate cycle (TCA cycle)
MAPO00630 | Glyoxylate and dicarboxylate metabolism

EC 4.1.3.8 | MAP00020 Citrate cycle (TCA cycle)
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EC1.8.14

EC 4.1.1.49

EC 1.1.1.41
EC 1.3.99.1

EC 4.1.3.34
EC 1.1.1.42

EC 1.1.1.37

EC6.2.14

EC 6.2.1.5

EC 1.24.2

EC 6.4.1.1

EC 1.2.7.3

EC 2.8.3.10
EC 4.2.1.2

EC 4.2.1.3

MAPO00010
MAP00020
MAP00260
MAP00620
MAP00020
MAP00620
MAPO00710
MAP00020
MAP00020
MAP00190
MAP00650
MAP00720
MAP00020
MAP00020
MAP00480
MAP00720
MAP00020
MAP00620
MAP00630
MAPO00710
MAPO00720
MAP00020
MAP00640
MAP00020
MAP00640
MAPO00660
MAP00720
MAP00020
MAPO00310
MAPO00380
MAP00020
MAP00252
MAP00620
MAP00020
MAP00720
MAP00020
MAP00020
MAP00720
MAP00020
MAPO00630
MAPO00720

Glycolysis / Gluconeogenesis
Citrate cycle (TCA cycle)
”Glycine, serine and threonine metabolism”
Pyruvate metabolism
Citrate cycle (TCA cycle)
Pyruvate metabolism
Carbon fixation
Citrate cycle (TCA cycle)

Citrate cycle (TCA cycle)
Oxidative phosphorylation
Butanoate metabolism
Reductive carboxylate cycle (CO2 fixation)
Citrate cycle (TCA cycle)

Citrate cycle (TCA cycle)
Glutathione metabolism
Reductive carboxylate cycle (CO2 fixation)
Citrate cycle (TCA cycle)
Pyruvate metabolism
Glyoxylate and dicarboxylate metabolism
Carbon fixation
Reductive carboxylate cycle (CO2 fixation)
Citrate cycle (TCA cycle)
Propanoate metabolism
Citrate cycle (TCA cycle)
Propanoate metabolism
C5-Branched dibasic acid metabolism
Reductive carboxylate cycle (CO2 fixation)
Citrate cycle (TCA cycle)

Lysine degradation
Tryptophan metabolism
Citrate cycle (TCA cycle)

Alanine and aspartate metabolism
Pyruvate metabolism
Citrate cycle (TCA cycle)
Reductive carboxylate cycle (CO2 fixation)
Citrate cycle (TCA cycle)

Citrate cycle (TCA cycle)
Reductive carboxylate cycle (CO2 fixation)
Citrate cycle (TCA cycle)
Glyoxglpte and dicarboxylate metabolism
Reductive carboxylate cycle (CO2 fixation)
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Joootdbobbotddog

ENTRY EC 4.1.1.32
NAME Phosphoenolpyruvate carboxykinase (GTP)
Phosphoenolpyruvate carboxylase
Phosphopyruvate carboxylase
CLASS Lyases
Carbon-carbon lyases
Carboxy-lyases
SYSNAME GTP:oxaloacetate carboxy-lyase (transphosphorylating)
REACTION GTP + Dxaloacetate = GDP + Phosphoenolpyruvate + C02;
ITP + Oxaloacetate = IDP + Phosphoenolpyruvate + C02
SUBSTRATE  GTP
Dxaloacetate
ITP
PRODUCT GDP
Phosphoenolpyruvate
co2
COMMENT ITP can act as phosphate donor.
PATHWAY PATH: MAP0O0020 Citrate cycle (TCA cycle)
PATH: MAP00620 Pyruvate metabolism
GENES MTU: Rv0211(pckA)
CTR: CT710
CPN: CPn0851
PHO: PH0312
PAB: PAB1253
CEL: R11A5.4 WO05G11.6
MMU: 97501 (Pcki)
HSA: 5105(PCK1) 5106 (PCK2)

DISEASE MIM: 261680 Phosphoenolpyruvate carboxykinase-1 (soluble);
?Hypoglycemia due to PCK1 deficiency (1)

MOTIF PS: PS00505 F-P-S-A-C-G-K-T-N

DBLINKS University of Geneva ENZYME DATA BANK: 4.1.1.32

WIT (What Is There) Metabolic Reconstruction: 4.1.1.32
BRENDA, the Enzyme Database: 4.1.1.32
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ENTRY
NAME
CLASS

SYSNAME

REACTION

SUBSTRATE

PRODUCT

COMMENT

PATHWAY

GENES

DISEASE

MOTIF

STRUCTURES
DBLINKS

EC 2.3.1.61

Dihydrolipoamide S-succinyltransferase

Transferases

Acyltransferases

Acyltransferases

Succinyl-CoA:dihydrolipoamide S-succinyltransferase

Succinyl-CoA + Dihydrolipoamide = CoA + S-Succinyldihydrolipoamide

Succinyl-CoA

Dihydrolipoamide

CoA

S-Succinyldihydrolipoamide

A lipoyl-protein; component of the multienzyme 2-oxoglutarate

dehydrogenase complex.

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAP0O0310 Lysine degradation

ECO: b0727 (sucB)

HIN: HI1661(sucB)

RPR: RP179(sucB)

BSU: odhB(odhB)

MTU: Rv2215(sucB)

CTR: CT055

CPN: CPn0377

SCE: YDR148C(KGD2)

CEL: WO2F12.5

MIM: 126063 Dihydrolipoamide S-succinyltransferase (E2 component
of

PS: PS00189 [GN]-x(2)-[LIVF]-x(5)-[LIVFC]-x(2)-[LIVFA]-x(3)-K-
[STAIV]-[STAVQDN]-x(2)-[LIVMFS]-x(5)-[GCN]-x- [LIVMFY]

PDB: 1GHJ 1GHK 1HBR 1BAL 1BBL 1E20 1PMR

University of Geneva ENZYME DATA BANK: 2.3.1.61

WIT (What Is There) Metabolic Reconstruction: 2.3.1.61

BRENDA, the Enzyme Database: 2.3.1.61

SCOP (Structural Classification of Proteins): 2.3.1.61
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ENTRY
NAME

CLASS

SYSNAME
REACTION
SUBSTRATE
PRODUCT

COMMENT

PATHWAY

GENES

DBLINKS

EC 4.1.3.6

Citrate lyase

Citrase

Citratase

Citritase

Citridesmolase

Citrate aldolase

Lyases

Carbon-carbon lyases

Oxo-acid-lyases

[Citrate oxaloacetate-lyase ((pro-3S)-CH2C00- -->acetate)]
Citrate = Acetate + Oxaloacetate

Citrate

Acetate

Oxaloacetate

The enzyme can be dissociated into components, two of which are
identical with EC 2.8.3.10 and 4.1.3.34. EC 3.1.2.16 deacetylates
and inactivates the enzyme.

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAPO0720 Reductive carboxylate cycle (C02 fixation)
ECO: b0615(citF) b0616(citE)

HIN: HI0022(citF) HI0023(citE)

MTU: Rv2498c(citE)

APE: APE(0311

CEL: C01G10.7

University of Geneva ENZYME DATA BANK: 4.1.3.6

WIT (What Is There) Metabolic Reconstruction: 4.1.3.6
BRENDA, the Enzyme Database: 4.1.3.6
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ENTRY
NAME

CLASS

SYSNAME
REACTION
SUBSTRATE

PRODUCT

PATHWAY

GENES

DISEASE
MOTIF

STRUCTURES

DBLINKS

EC 4.1.3.7

Citrate (si)-synthase

Condensing enzyme

Citrate condensing enzyme

Citrogenase

Oxaloacetate transacetase

Lyases

Carbon-carbon lyases

Oxo-acid-lyases

Citrate oxaloacetate-lyase ((pro-3S)-CH2C00- -> acetyl-CoA)

Citrate + CoA = Acetyl-CoA + H20 + Oxaloacetate

Citrate

CoA

Acetyl-CoA

H20

Oxaloacetate

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAPOO630 Glyoxylate and dicarboxylate metabolism

ECO: b0720(gltA)

HPY: HP0026 (glth)

HPJ: jhp0022

RPR: RP844(gltA)

BSU: citA(citA) citZ(citZ) mmgD(mmgD)

MTU: Rv0889c(citA) Rv0896(gltA2) Rv1131(gltAl)

SYN: s110401(gltA)

AAE: aq_150(gltA)

TMA: TM0290

MTH: MTH1726 MTH962

AFU: AF1340(citZ)

APE: APE1713

SCE: YCROO5C(CIT2) YNROO1C(CIT1) YPROO1W(CIT3)

MMU: 88529

HSA: 1431

MIM: 118950 Citrate synthase, mitochondrial

PS: PS00342 [STAGCN]-[RKH]-[LIVMAFY]>

PS: PS00480 G-[FYA]-[GA]-H-x-[IV]-x(1,2)-[RKT]-x(2)-D-[PS]1-R

PDB: 1CSI 2CTS 1AJ8 1AL6 1AMZ 1CSC 1CSH 1CTS 1CSR 1CSS
2CSC 6CTS 3CSC 3CTS 4CSC 4CTS 5CSC bCTS 6CSC

University of Geneva ENZYME DATA BANK: 4.1.3.7

WIT (What Is There) Metabolic Reconstruction: 4.1.3.7

BRENDA, the Enzyme Database: 4.1.3.7

SCOP (Structural Classification of Proteins): 4.1.3.7
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ENTRY
NAME

CLASS

SYSNAME

REACTION

SUBSTRATE

PRODUCT

COMMENT

PATHWAY
GENES

DISEASE
MOTIF

DBLINKS

EC 4.1.3.8

ATP citrate (pro-S)-lyase

Citrate cleavage enzyme

Lyases

Carbon-carbon lyases

Oxo-acid-lyases

ATP:citrate oxaloacetate-lyase ((pro-3S)-CH2C00- ->acetyl-CoA)
(ATP-dephosphorylating)

ATP + Citrate + CoA = ADP + Orthophosphate + Acetyl-CoA +

Oxaloacetate

ATP
Citrate
CoA
ADP

Orthophosphate

Acetyl-CoA

Oxaloacetate

The enzyme can be dissociated into components, two of which are
identical with EC 4.1.3.34 and 6.2.1.18.

PATH: MAP00020 Citrate cycle (TCA cycle)

CEL: B0365.1 D1005.1

HSA: 47 (ACLY)

MIM: 108728
PS: PS00399
PS: PS01216

PS: PS01217

ATP citrate lyase

G-x(2)-A-x(4,7)-[RQT]- [LIVMF]-G-H- [AS]- [GH]
S-[KR]-S-G-[GT]-[LIVM]-[GST]-x-[EQ]-x(8,10)-G-x(4)-
[LIVM]-[GA]-[LIVM]-G-G-D
G-x-[IV]-x(2)-[LIVMF]-x-[NA]-G-[GA]-G- [LA]-[STAV]-x(4)-
D-x-[LIVM]-x(3)-G- [GREA]

University of Geneva ENZYME DATA BANK: 4.1.3.8
WIT (What Is There) Metabolic Reconstruction: 4.1.3.8
BRENDA, the Enzyme Database: 4.1.3.8
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ENTRY EC 1.8.1.4
NAME Dihydrolipoamide dehydrogenase
Diaphorase
Lipoamide reductase (NADH)
Lipoyl dehydrogenase
CLASS Oxidoreductases
Acting on a sulfur group of donors
With NAD+ or NADP+ as acceptor
SYSNAME Dihydrolipoamide:NAD+ oxidoreductase
REACTION Dihydrolipoamide + NAD+ = Lipoamide + NADH
SUBSTRATE  Dihydrolipoamide
Methylene blue

NAD+
PRODUCT Lipoamide
NADH
COFACTOR FAD
COMMENT A flavoprotein (FAD). Component of the multienzyme pyruvate

dehydrogenase complex and 2-oxoglutarate dehydrogenase complex.
This enzyme was first shown to catalyse the oxidation of NADH by
methylene blue; this activity was called diaphorase.
Formerly EC 1.6.4.3.

PATHWAY PATH: MAP00010 Glycolysis / Gluconeogenesis
PATH: MAP00020 Citrate cycle (TCA cycle)
PATH: MAP00260 Glycine, serine and threonine metabolism
PATH: MAP00620 Pyruvate metabolism

GENES ECO: b0116(1pdA)
HIN: HI1231(1pdA)
RPR: RP460(pdhD) RP805(pdhD)
BSU: pdhD(pdhD) yqiV
MGE: MG271(pdhD)
MPN: F11_orf457 (pdhD)
MTU: Rv0462 Rv0794c(1lpdB) Rv3303c(1lpdA)
CTR: CT557
CPN: CPn0833
SYN: slr1096 (phdD)
AAE: aq_736(1pdA)
TMA: TMO381
MJA: MJ0636
MTH: MTH1648
APE: APE1669
SCE: YFL0O18C(LPD1)
CEL: LLC1.3
MMU: 107450(D1d)
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DISEASE

MOTIF
STRUCTURES
DBLINKS

HSA: 1738(DLD)

MIM: 246900 Dihydrolipoamide dehydrogenase (E3 component of
pyruvate dehydrogenase; Lipoamide dehydrogenase
deficiency (3)

PS: PS00076 G-G-x-C-[LIVA]-x(2)-G-C-[LIVM]-P

PDB: 1EBD 1LPF 1LVL 2PDD 2PDE 3LAD

University of Geneva ENZYME DATA BANK: 1.8.1.4

WIT (What Is There) Metabolic Reconstruction: 1.8.1.4

BRENDA, the Enzyme Database: 1.8.1.4

SCOP (Structural Classification of Proteins): 1.8.1.4
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ENTRY
NAME

CLASS

SYSNAME
REACTION
SUBSTRATE

PRODUCT

PATHWAY

GENES

MOTIF
STRUCTURES
DBLINKS

EC 4.1.1.49

Phosphoenolpyruvate carboxykinase (ATP)
Phosphopyruvate carboxylase (ATP)

Phosphoenolpyruvate carboxylase

Phosphoenolpyruvate carboxykinase

Lyases

Carbon-carbon lyases

Carboxy-lyases

ATP:oxaloacetate carboxy-lyase (transphosphorylating)
ATP + Oxaloacetate = ADP + Phosphoenolpyruvate + C02
ATP

Oxaloacetate

ADP

Phosphoenolpyruvate

c02

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAP00620 Pyruvate metabolism

PATH: MAP00710 Carbon fixation

ECO: b3403(pckA)

HIN: HIO809(pckA)

BSU: pckA(pckA)

SCE: YKRO97W(PCK1)

PS: PS00532 L-I-G-D-D-E-H-x-W-x-[DE]-x-G-[IV]-x-N
PDB: 1AQ2 1AYL 10EN

University of Geneva ENZYME DATA BANK: 4.1.1.49

WIT (What Is There) Metabolic Reconstruction: 4.1.1.49
BRENDA, the Enzyme Database: 4.1.1.49

SCOP (Structural Classification of Proteins): 4.1.1.49
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ENTRY EC 1.1.1.41
NAME Isocitrate dehydrogenase (NAD+)
Isocitric dehydrogenase
beta-Ketoglutaric-isocitric carboxylase
CLASS Oxidoreductases
Acting on the CH-0H group of donors
With NAD+ or NADP+ as acceptor
SYSNAME Isocitrate:NAD+ oxidoreductase(decarboxylating)
REACTION Isocitrate + NAD+ = 2-Oxoglutarate + C02 + NADH
SUBSTRATE  Isocitrate
NAD+
(1R,2S) -1-Hydroxypropane-1,2,3-tricarboxylate
PRODUCT 2-0Oxoglutarate
Cc02
NADH
COMMENT The isomer of isocitrate involved is (1R,2S)-1-hydroxypropane-
-1,2,3-tricarboxylate, formerly termed threo-Ds-isocitrate (4109).
Does not decarboxylate added oxalosuccinate.
PATHWAY PATH: MAP00020 Citrate cycle (TCA cycle)
GENES SCE: YNLO37C(IDH1) YOR136W(IDH2)
CEL: C37E2.1 F35G12.2 F43G9.1
HSA: 3419(IDH3A) 3420(IDH3B) 3421 (IDH3G)

DISEASE MIM: 300089 Isocitrate dehydrogenase 3 (NAD+), gamma
MIM: 601149 Isocitrate dehydrogenase 3 (NAD+) alpha
MOTIF PS: PS00470 [NS]-[LIMYT]-[FYDN]-G-[DNT]-[IMVY]-x-[STGDN]-[DN]-x(2)-
[SGAP]-x(3,4)-G-[STG] - [LIVMPA]-G- [LIVMF]
DBLINKS University of Geneva ENZYME DATA BANK: 1.1.1.41

WIT (What Is There) Metabolic Reconstruction: 1.1.1.41
BRENDA, the Enzyme Database: 1.1.1.41
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ENTRY
NAME

CLASS

SYSNAME
REACTION
SUBSTRATE

PRODUCT

COFACTOR

COMMENT

PATHWAY

GENES

EC 1.

3.99.1

Succinate dehydrogenase

Succinic dehydrogenase

Fumarate reductase

Fumaric hydrogenase

Oxidoreductases

Acting on the CH-CH group of donors

With

other acceptors

Succinate: (acceptor) oxidoreductase

Succinate + Acceptor = Fumarate + Reduced acceptor

Succinate

Acceptor

Fumarate

Reduced acceptor

FAD

Iron

Sulfur
A flavoprotein (FAD) containing iron-sulfur centres. A component
of EC 1.3.5.1. (EC 1.3.5.1 Succinate dehydrogenase)

PATH:
PATH:
PATH:
PATH:

ECO:

HIN:
HPY:
HPJ:
RPR:
BSU:
MTU:

CTR:
CPN:
SYN:
AAE:
TMA:
MJA:
MTH:
AFU:

APE:

MAP00020 Citrate cycle (TCA cycle)

MAP00190 0Oxidative phosphorylation

MAPO0O650 Butanoate metabolism

MAPO0720 Reductive carboxylate cycle (C02 fixation)
b0721 (sdhC) b0722(sdhD) b0723(sdhA) b0724(sdhB) b4151(£frdD)
b4152(£frdC) b4153(frdB) b4154(frdA)

HI0832(frdD) HIO833(frdC) HI0834(frdB) HI0O835(frdA)
HP0191 (frdB) HP0192(frdA)

jhp0177 jhp0178

RP044 (sdhB) RP126(sdhC) RP127(sdhD) RP128(sdhA)
sdhA(sdhA) sdhB(sdhB) sdhC(sdhC)

Rv0247c Rv0248c Rv1552(frdA) Rv1553(frdB) Rv1554(frdC)
Rv1555(frdD) Rv3316(sdhC) Rv3317(sdhD) Rv3318(sdhA)
Rv3319(sdhB)

CT591 CT592 CT593

CPn0788 CPn0789 CPn0790

s110823(sdhB) s111625(sdhB) slr1233(frdA)
aq_b53(frdB1) aq_594(frdA) aq_655(frdB2)

TM0427

MJ0033 MJ0092

MTH1502 MTH1850

AF0681(sdhA) AF0682(sdhB) AF0683(sdhC) AF0684(sdhD)
AF1463(fdrA)

APE0946 APE0950
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DISEASE

MOTIF

DBLINKS

HSA: 6390 (SDHB)
MIM: 600857

PS:
PS:
PS:
PS:

PS00190
PS00197
PS00198
PS00504

Succinate dehydrogenase complex, subunit A,
flavoprotein (Fp); Leigh syndrome (3)
C-{CPWHF}-{CPWR}-C-H-{CFYW}
C-{C}-{C}-[GA]-{C}-C-[GAST]-{CPDEKRHFYW}-C
C-x(2)-C-x(2)-C-x(3)-C-[PEG]
R-[ST]-H-[ST]-x(2)-A-x-G-G

University of Geneva ENZYME DATA BANK: 1.3.99.1
WIT (What Is There) Metabolic Recomstruction: 1.3.99.1
BRENDA, the Enzyme Database: 1.3.99.1
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ENTRY EC 4.1.3.34
NAME Citryl-CoA lyase
CLASS Lyases

Carbon-carbon lyases

Oxo-acid-lyases
SYSNAME (3S)-Citryl-CoA oxaloacetate-lyase
REACTION (35)-Citryl-CoA = Acetyl-CoA + Oxaloacetate
SUBSTRATE  (3S)-Citryl-CoA

PRODUCT Acetyl-CoA
Oxaloacetate

COMMENT The enzyme is a component of EC 4.1.3.6 and 4.1.3.8. Also acts on
(38)-citryl thioacyl-carrier protein.

PATHWAY PATH: MAP00020 Citrate cycle (TCA cycle)

GENES HIN: HI0023(citE)

DBLINKS University of Geneva ENZYME DATA BANK: 4.1.3.34

WIT (What Is There) Metabolic Reconstruction: 4.1.3.34
BRENDA, the Enzyme Database: 4.1.3.34
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ENTRY

NAME

CLASS

SYSNAME
REACTION
SUBSTRATE

PRODUCT

COMMENT

PATHWAY

GENES

DISEASE
MOTIF

STRUCTURES

EC 1.1.1.42

Isocitrate dehydrogenase (NADP+)

Oxalosuccinate decarboxylase

Oxidoreductases

Acting on the CH-0H group of donors

With NAD+ or NADP+ as acceptor

Isocitrate:NADP+ oxidoreductase (decarboxylating)

Isocitrate + NADP+ = 2-0Oxoglutarate + C02 + NADPH

Isocitrate

(1R, 2S) -1-Hydroxypropane-1,2,3-tricarboxylate

NADP+

2-0Oxoglutarate

Cc02

NADPH

The isomer of isocitrate involved is (1R,2S)-1-hydroxypropane-

1,2,3-tricarboxylate, formerly termed threo-Ds-isocitrate.

Also decarboxylates added oxalosuccinate.

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAP00480 Glutathione metabolism

PATH: MAPOO720 Reductive carboxylate cycle (C02 fixation)

ECO: b1136(icd)

HPY: HP0027 (icd)

HPJ: jhp0023

RPR: RP265(icd)

BSU: citC(citC)

MTU: Rv3339c(icdl)

SYN: s1r1289(icd)

AAE: aq_1512(icd)

TMA: TM1148

MJA: MJO720 MJ1596(icd)

MTH: MTH184

AFU: AF0647 (icd)

APE: APE0689

SCE: YDLO66W(IDP1) YLR174W(IDP2) YNLOO9W(IDP3)

CEL: C34F6.8 F59B8.2

MMU: 96413(Idh1)

HSA: 3417(IDH1) 3418(IDH2)

MIM: 147650 Isocitrate dehydrogenase, mitochondrial

PS: PS00470 [NS]-[LIMYT]-[FYDN]-G-[DNT]-[IMVY]-x-[STGDN]-[DN]-x(2)-

[SGAP]-x(3,4)-G-[STG] - [LIVMPA]-G- [LIVMF]

PDB: 8ICD 7ICD 6ICD 9ICD b6ICD 1CWil 1IDD 1IDC 4ICD 3ICD
1SJS 1IS0 1IKA 1IDF 1GRP 1AI2 1AI3 1BL5 1IDE 1CW4
1CW7 1GRO
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DBLINKS University of Geneva ENZYME DATA BANK: 1.1.1.42
WIT (What Is There) Metabolic Reconstruction: 1.1.1.42
BRENDA, the Enzyme Database: 1.1.1.42
SCOP (Structural Classification of Proteins): 1.1.1.42
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ENTRY
NAME

CLASS

SYSNAME

REACTION

SUBSTRATE

PRODUCT

COMMENT
PATHWAY

GENES

DISEASE

MOTIF

EC 1.1.1.37

Malate dehydrogenase

Malic dehydrogenase

Oxidoreductases

Acting on the CH-0H group of donors

With NAD+ or NADP+ as acceptor

(8)-Malate:NAD+ oxidoreductase

(8)-Malate + NAD+ = Oxaloacetate + NADH
(8)-Malate

2-Hydroxydicarboxylic acid

NAD+

Oxaloacetate

NADH

Also oxidizes some other 2-hydroxydicarboxylic acids.
PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAP00620 Pyruvate metabolism

PATH: MAPOO630 Glyoxylate and dicarboxylate metabolism
PATH: MAP00710 Carbon fixation

PATH: MAPO0720 Reductive carboxylate cycle (C02 fixation)
ECO: 13236 (mdh)

HIN: HI1210(mdh)

RPR: RP376(mdh)

BSU: citH(citH) yjmC

MTU: Rv1240 (mdh)

CTR: CT376

CPN: CPn1028

SYN: s110891(citH)

AAE: aq_1665(mdh2) aq_1782(mdh1)

MJA: MJ0490(1dh) MJ1425(mdh)

MTH: MTH1205 MTH188

AFU: AF0855(mdhA)

PHO: PH1277

PAB: PAB1791

APE: APE0672

SCE: YDLO78C(MDH3) YKLO85W(MDH1) YOL126C(MDH2)
CEL: F20H11.3

MMU: 97050 (Morl) 97051 (Mor2)

HSA: 4190(MDH1) 4191 (MDH2)

MIM: 154100 Malate dehydrogenase, mitochondrial
MIM: 154200 Malate dehydrogenase, soluble

PS: PS00068 [LIVM]-T-[TRKMN]-L-D-x(2)-R-[STA]-x(3)-[LIVMFY]

PS: PS00342 [STAGCN]-[RKH]-[LIVMAFY]>

STRUCTURES PDB: 1EMD 1BDM 1BMD 1CME 1HLP 1MLD 2CMD 4MDH 5MDH
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DBLINKS University of Geneva ENZYME DATA BANK: 1.1.1.37
WIT (What Is There) Metabolic Reconstruction: 1.1.1.37
BRENDA, the Enzyme Database: 1.1.1.37
SCOP (Structural Classification of Proteins): 1.1.1.37
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ENTRY
NAME

CLASS

SYSNAME
REACTION

SUBSTRATE

PRODUCT

COMMENT
PATHWAY

GENES

MOTIF

DBLINKS

EC 6.2.1.4

Succinate--CoA ligase (GDP-forming)

Succinyl-CoA synthetase (GDP-forming)

Ligases

Forming carbon-sulfur bonds

Acid--thiol ligases

Succinate:CoA ligase (GDP-forming)

GTP + Succinate + CoA = GDP + Orthophosphate + Succinyl-CoA;

ITP + Succinate + CoA = IDP + Orthophosphate + Succinyl-CoA;
GTP + Itaconate + CoA = GDP + Orthophosphate + Itaconyl-CoA;
ITP + Itaconate + CoA = IDP + Orthophosphate + Itaconyl-CoA
GTP

Succinate

CoA

Itaconate

ITP

GDP

Orthophosphate

Succinyl-CoA

Itaconyl-CoA

IDP

Itaconate can act instead of succinate and ITP instead of GTP.

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAP0O0640 Propanoate metabolism

SCE: YGR244C(LSC2) YOR142W(LSC1)

CEL: C05G5.4 C50F7.4 F47B10.1

PS: PS00399 G-x(2)-A-x(4,7)-[RQT]-[LIVMF]-G-H-[AS]-[GH]

PS: PS01216 S-[KR]-S-G-[GT]-[LIVM]-[GST]-x-[EQ]-x(8,10)-G-x(4)-
[LIVM]-[GA]-[LIVM]-G-G-D

PS: PS01217 G-x-[IV]-x(2)-[LIVMF]-x-[NA]-G-[GA]-G-[LA]-[STAV]-x(4)-
D-x- [LIVM] -x(3)-G- [GREA]

University of Geneva ENZYME DATA BANK: 6.2.1.4

WIT (What Is There) Metabolic Reconstruction: 6.2.1.4

BRENDA, the Enzyme Database: 6.2.1.4
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ENTRY

NAME

CLASS

SYSNAME
REACTION
SUBSTRATE

PRODUCT

PATHWAY

GENES

MOTIF

STRUCTURES
DBLINKS

EC 6.2.1.5

Succinate--CoA ligase (ADP-forming)

Succinyl-CoA synthetase (ADP-forming)

Ligases

Forming carbon-sulfur bonds

Acid--thiol ligases

Succinate:CoA ligase (ADP-forming)

ATP + Succinate + CoA = ADP + Orthophosphate + Succinyl-CoA

ATP

Succinate

CoA

ADP

Orthophosphate

Succinyl-CoA

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAP0O0640 Propanoate metabolism

PATH: MAPOO660 Cb5-Branched dibasic acid metabolism

PATH: MAPO0720 Reductive carboxylate cycle (C02 fixation)

ECO: b0728(sucC) b0729(sucD)

HIN: HI1196(sucC) HI1197 (sucD)

RPR: RP432(sucD) RP433(sucC)

BSU: sucC(sucC) sucD(sucD)

MTU: Rv0951(sucC) Rv0952(sucD)

CTR: CT821 CT822

CPN: CPn0973 CPn0974

SYN: s111023(sucC) s111557 (sucD)

AAE: aq_1306(sucCl) aq_1620(sucC2) aq_1622(sucD2) aq_1888(sucD1)

MJA: MJ0210(sucC) MJ1246 (sucD)

MTH: MTH1036 MTH563

AFU: AF1539(sucD-1) AF1540(sucC-1) AF2185(sucD-2) AF2186(sucC-2)

APE: APE1065 APE1072

CEL: F23H11.3

PS: PS00399 G-x(2)-A-x(4,7)-[RQT]-[LIVMF]-G-H-[AS]-[GH]

PS: PS01216 S-[KR]-S-G-[GT]-[LIVM]-[GST]-x-[EQ]-x(8,10)-G-x(4)-
[LIVM]-[GA]-[LIVM]-G-G-D

PS: PS01217 G-x-[IV]-x(2)-[LIVMF]-x-[NA]-G-[GA]-G-[LA]-[STAV]-x(4)-
D-x-[LIVM]-x(3)-G- [GREA]

PDB: 1SCU 2SCU

University of Geneva ENZYME DATA BANK: 6.2.1.5

WIT (What Is There) Metabolic Reconstruction: 6.2.1.5

BRENDA, the Enzyme Database: 6.2.1.5

SCOP (Structural Classification of Proteins): 6.2.1.5
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ENTRY
NAME

CLASS

SYSNAME

REACTION
SUBSTRATE

PRODUCT

COFACTOR
COMMENT

PATHWAY

GENES

DISEASE

DBLINKS

EC 1.2.4.2

Oxoglutarate dehydrogenase (lipoamide)

Oxoglutarate decarboxylase

alpha-Ketoglutaric dehydrogenase

Oxidoreductases

Acting on the aldehyde or oxo group of donors

With a disulfide as acceptor

2-0xoglutarate:lipoamde 2-oxidoreductase(decarboxylating and

acceptor-succinylating)

2-0Oxoglutarate + Lipoamide = S-Succinyldihydrolipoamide + C02

2-0Oxoglutarate

Lipoamide

S-Succinyldihydrolipoamide

Cc02

Thiamine diphosphate

Requires thiamine diphosphate; component of the multienzyme

2-oxoglutarate dehydrogenase complex.

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAP0O0310 Lysine degradation

PATH: MAPO0380 Tryptophan metabolism

ECO: b0726(sucA)

HIN: HI1662(sucA)

RPR: RP180(sucA)

BSU: odhA(odhA)

MTU: Rv1248c(such)

CTR: CT054

CPN: CPn0378

SCE: YIL125W(KGD1)

CEL: T22B11.5 ZK836.2

HSA: 4967 (0GDH)

MIM: 203740 Oxoglutarate dehydrogenase (lipoamide) ;
Alpha-ketoglutarate dehydrogenase deficiency (1)

University of Geneva ENZYME DATA BANK: 1.2.4.2

WIT (What Is There) Metabolic Reconstruction: 1.2.4.2

BRENDA, the Enzyme Database: 1.2.4.2
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ENTRY
NAME

CLASS

SYSNAME
REACTION
SUBSTRATE

PRODUCT

COFACTOR

COMMENT

PATHWAY

GENES

DISEASE

MOTIF

DBLINKS

EC 6.4.1.1

Pyruvate carboxylase

Pyruvic carboxylase

Ligases

Forming carbon-carbon bonds

Pyruvate:carbon-dioxide ligase (ADP-forming)
ATP + Pyruvate + HCO3- = ADP + Orthophosphate + Oxaloacetate

ATP

Pyruvate

HCO3-

ADP

Orthophosphate

Oxaloacetate

Biotin

Manganese

Zinc

Acetyl-CoA

A biotinyl-protein containing manganese (animal tissues) or

zinc (yeast). The animal enzyme requires acetyl-CoA.
PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAP00252 Alanine and aspartate metabolism
PATH: MAP00620 Pyruvate metabolism

BSU:
MTU:
AAE:
SCE:
CEL:
MMU :
HSA:
MIM:

pycA(pych)

Rv2967c(pca)

aq_1517 (pycB)

YBR218C(PYC2) YGLO62W(PYC1)

D2023.2

97520 (Pcx)

5091

266150 Pyruvate carboxylase; Pyruvate carboxylase deficiency

(3)

PS: PS00188 [GN]-[DEQTR]-x-[LIVMFY]-x(2)-[LIVM]-x-[AIV]-M-K-[LMAT]-

x(3)-[LIVM] -x-[SAV]

PS: PS00866 [FYV]-[PS]-[LIVMC]-[LIVMA]-[LIVM]-[KR]-[PSA]-[STA]-

x(3)-[SG]-G-x-[AG]

PS: PS00867 [LIVMF]-[LIMN]-E-[LIVMCA]-N-[PATLIVM]-[KR]-[LIVMSTAC]
University of Geneva ENZYME DATA BANK: 6.4.1.1

WIT (What Is There) Metabolic Reconstruction: 6.4.1.1

BRENDA, the Enzyme Database: 6.4.1.1
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ENTRY EC 3.1.2.3

NAME Succinyl-CoA hydrolase
Succinyl-CoA acylase
CLASS Hydrolases

Acting on ester bonds

Thiolester hydrolases
SYSNAME Succinyl-CoA hydrolase
REACTION Succinyl-CoA + H20 = CoA + Succinate
SUBSTRATE  Succinyl-CoA

H20
PRODUCT CoA

Succinate
PATHWAY PATH: MAP00020 Citrate cycle (TCA cycle)
DBLINKS University of Geneva ENZYME DATA BANK: 3.1.2.3

WIT (What Is There) Metabolic Reconstruction: 3.1.2.3
BRENDA, the Enzyme Database: 3.1.2.3
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ENTRY
NAME
CLASS

SYSNAME
REACTION
SUBSTRATE

PRODUCT

COMMENT
PATHWAY
DBLINKS

EC 6.2.1.18

Citrate--CoA ligase

Ligases

Forming carbon-sulfur bonds

Acid--thiol ligases

Citrate:CoA ligase (ADP-forming)

ATP + Citrate + CoA = ADP + Orthophosphate + (3S)-Citryl-CoA
ATP

Citrate

CoA

ADP

Orthophosphate

(38)-Citryl-CoA

The enzyme is a component of EC 4.1.3.8.

PATH: MAP00020 Citrate cycle (TCA cycle)

University of Geneva ENZYME DATA BANK: 6.2.1.18

WIT (What Is There) Metabolic Reconstruction: 6.2.1.18
BRENDA, the Enzyme Database: 6.2.1.18
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ENTRY
NAME
CLASS

SYSNAME

REACTION

SUBSTRATE

PRODUCT

PATHWAY

GENES

DBLINKS

EC 1.2.7.3

2-0Oxoglutarate synthase

Oxidoreductases

Acting on the aldehyde or oxo group of donors

With an iron-sulfur protein as acceptor
2-Oxoglutarate:ferredoxin 2-oxidoreductase (CoA-succinylating)
2-0Oxoglutarate + CoA + Oxidized ferredoxin = Succinyl-CoA +
C02 + Reduced ferredoxin

2-Oxoglutarate

CoA

Oxidized ferredoxin

Succinyl-CoA

Cc02

Reduced ferredoxin

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAPOO720 Reductive carboxylate cycle (C02 fixation)
HPY: HP0588 HP0589 HP0590 HP0591

MTH: MTH1032 MTH1033 MTH1034 MTH1035

AFU: AF0468(korB) AF0469(korA) AF0470(korD) AF0471(korG)
University of Geneva ENZYME DATA BANK: 1.2.7.3

WIT (What Is There) Metabolic Reconstruction: 1.2.7.3
BRENDA, the Enzyme Database: 1.2.7.3
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ENTRY EC 2.8.3.10

NAME Citrate CoA-transferase

CLASS Transferases
Transferring sulfur-containing groups
CoA-transferases

SYSNAME Acetyl-CoA:citrate CoA-transferase

REACTION Acetyl-CoA + Citrate = Acetate + (3S)-Citryl-CoA

SUBSTRATE  Acetyl-CoA

Citrate

PRODUCT Acetate
(35)-Citryl-CoA

COMMENT The enzyme is a component of EC 4.1.3.6. Also catalyses the
transfer of thioacyl carrier protein from its acetyl thioester to
citrate.

PATHWAY PATH: MAP00020 Citrate cycle (TCA cycle)

GENES HIN: HI0022(citF)

DBLINKS University of Geneva ENZYME DATA BANK: 2.8.3.10

WIT (What Is There) Metabolic Reconstruction: 2.8.3.10
BRENDA, the Enzyme Database: 2.8.3.10
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ENTRY
NAME

CLASS

SYSNAME
REACTION
SUBSTRATE
PRODUCT

PATHWAY

GENES

DISEASE
MOTIF
STRUCTURES
DBLINKS

EC 4.2.1.2

Fumarate hydratase

Fumarase

Lyases

Carbon-oxygen lyases

Hydro-lyases

(S)-Malate hydro-lyase

(S)-Malate = Fumarate + H20

(8)-Malate

Fumarate

H20

PATH: MAP00020 Citrate cycle (TCA cycle)
PATH: MAP0O0720 Reductive carboxylate cycle (C02 fixation)
ECO: b1611(fumC) b1612(fumA) b4122(fumB)

HIN: HI1398(fumC)

HPY: HP1325(fumC)

HPJ: jhp1245

RPR: RP665 (fumC)

BSU: citG(citG)

MTU: Rv1098c (fum)

CTR: CT855

CPN: CPn1013

SYN: s1r0018(fumC)

AAE: aq_1679(fumX) aq_1780(fumB)

TMA: TM0540 TMO541

MJA: MJ0617 MJ1294

MTH: MTH1115 MTH1735 MTH1910 MTH963

AFU: AF1098(fum-1) AF1099(fum-2)

PHO: PH1683 PH1684

PAB: PAB2030(fum-1) PAB2031(fum-2)

APE: APE1816

SCE: YPL262W(FUM1)

CEL: H14A12.2

HSA: 2271

MIM: 136850 Fumarate hydratase; Fumarase deficiency (3)
PS: PS00163 G-S-x(2)-M-x(2)-K-x-N

PDB: 2FUS 1YFM 1FUR 1FUQ 1FUP 1FUO
University of Geneva ENZYME DATA BANK: 4.2.1.2
WIT (What Is There) Metabolic Reconstruction: 4.2.1.2
BRENDA, the Enzyme Database: 4.2.1.2

SCOP (Structural Classification of Proteins): 4.2.1.2
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ENTRY
NAME

CLASS

SYSNAME
REACTION
SUBSTRATE

PRODUCT

COFACTOR

COMMENT

PATHWAY

GENES

DISEASE
MOTIF

STRUCTURES

EC 4.2.1.3

Aconitate hydratase

Aconitase

Lyases

Carbon-oxygen lyases

Hydro-lyases

Citrate(isocitrate) hydro-lyase

Citrate = Isocitrate

Citrate

cis-Aconitate

H20

Isocitrate

cis-Aconitate

H20

Iron

Sulfur

An iron-sulfur protein. cis—Aconitate is used to designate the

isomer (Z)-prop-1-ene-1,2,3-tricarboxylate. Also converts

isocitrate into cis-aconitate.

(Proc.Natl.Acad.Sci.USA (1991) 88, 10109-10113)

PATH: MAP00020 Citrate cycle (TCA cycle)

PATH: MAP00630 Glyoxylate and dicarboxylate metabolism

PATH: MAP0O0720 Reductive carboxylate cycle (C02 fixation)

ECO: b0118(acnB) b1276(acnA)

HPY: HP0779(acnB)

HPJ: jhp0716

RPR: RP799(acnA)

BSU: citB(citB)

MTU: Rv1475c(acn)

SYN: slr0665(acnB)

AAE: aq_1784(aco)

APE: APE1618

SCE: YJL200C YLR304C(ACO1)

CEL: F54H12.1 ZK455.1

MMU: 87879 (Acol)

HSA: 48(AC01) 50(AC02)

MIM: 100850 Aconitase, mitochondrial

PS: PS00450 [LIVM]-x(2)-[GSACIVM]-x-[LIV]-[GTIV]-[STP]-C-x(0,1)-T-
N-[GSTANI]-x(4)-[LIVMA]

PS: PS01244 G-x(2)-[LIVWPQ]-x(3)-[GAC]-C-[GSTAM]-[LIMPTA]-C-[LIMV]-
[GA]

PDB: 8ACN 1ACO 1BOJ 1BOK 1BOM 1C96 1C97 T7ACN 6ACN 5ACN

INIT 1AMJ 1AMI 1INIS 1FGH
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DBLINKS University of Geneva ENZYME DATA BANK: 4.2.1.3
WIT (What Is There) Metabolic Reconstruction: 4.2.1.3
BRENDA, the Enzyme Database: 4.2.1.3
SCOP (Structural Classification of Proteins): 4.2.1.3
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