
1

2

3

4

5

6

7

8

K01647

K01681 K01682

K00031 K00030

K00164
K00658
K00382

K01902

K01903

K01899

K01900

K00239
K00240

K00241
K00242

K00244
K00245
K00246
K00247

K01676 K01679
K01677
K01678

K00026 K00025 K00024

Or

Or

And

And

And

And

Or

Or

Or

A
M00009

1 2 2

3

3

3

444

4

5
6

7

8

1.3.99.1

1.2.7.3

1.8.1.4

1.2.4.21.2.4.22.3.1.61
6.2.1.5

6.2.1.4

1.1.1.42

1.1.1.41

1.1.1.42

2.3.3.8

1.3.5.1

4.2.1.2

4.2.1.34.2.1.3
2.3.3.1

1.1.1.37

6.4.1.1

Glycolysis /
Gluconeogenesis

Citrate  Cycle  (TCA Cycle)

Pyruvate

Fumarate

Oxaloacetate

Oxalosuccinate

Acetyl-CoA

(S)-Malate

Isocitrate

cis-Aconitate

Succinate

Citrate

Lipoamide-E

ThPP

S-Succinyl-
dihydrolipoamide-E

Dihydro-
lipoamide-E

Succinyl-CoA
2-Oxo-
glutarate

3-Carboxy-
1-hydroxypropyl-ThPP

2-Hydroxy-ethyl-ThPP

1.2.4.1

ThPP

1.2.4.1

Lipoamide-E
1.8.1.4

S-Acetyldihydro-
lipoamide-E

2.3.1.12

1.2.7.1

4.1.3.6

4.1.1.49

4.1.1.32

Dihydro-
lipoamide-E

Phosphoenol-pyruvate

K01647 (K01681,K01682) (K00031,K00030) (K00164+K00658+K00382) (K01902+K01903,K01899+K01900)
(K00239+K00240+K00241+K00242,K00244+K00245+K00246+K00247) (K01676,K01679,K01677+K01678) (K00026,K00025,K00024)

K02689

K02690

K02691

K02692

K02693
K02694

K02697

K02699

K02696

K02698

K02700

K02701
K08905

K02695
K02702

Or

And

B
M00163 Photosynthesis

(K02689+K02690+K02691+K02692+K02693+K02694)+(K02697+K02699+K02696+K02698+K02700)+((K02701+K08905+K02695),
 K02702)

PsaH

PsaX

PsaB PsaC PsaD PsaE PsaG

PsaI PsaJ PsaK PsaL PsaM PsaN

PsaA

Fd

PC

1.18.1.2Chloroplast 
stroma

Thylakoid 
membrane

Thylakoid 
lumen

e-

Photosystem I
(Thermosynechococcus

elongatus)

FNR

PsaA

L

PsaD
C

E
F

PsaB
I

M

hv

NADPH NADP+H+

PsaO

Cyanobacteria

PsaH

PsaX

PsaB PsaC PsaD PsaE PsaF PsaG

PsaI PsaJ PsaK PsaL PsaM PsaN

PsaA

PsaO

Plant

PsaF

Boolean algebra-like equation: 

Boolean algebra-like equation:
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