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[3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
(18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]

Glc + PEP -> G6P + Pyr
G6P —> RGP + C02
(r) 3 RSP —> 2 F6P + GAP
(r) 2 RSP -> F6P + E4P
(r) G6P -> F6P
(r) F6P -> 2GAP
(r) GAP -> 3PG
(r) 3PG -> PEP
(r) PEP -> Pyr
Pyr + CoA —-> AcCoA + C02
(r) PEP + C02 -> OAA
AcCoA —> AcOH + CoA
AcCoA + OAA —> Cit + CoA
(r) Cit -> aKG + €02
akKG + NH3 -> Glu
aKG -> Suc + CO2
Cit + AcCoA —> Mal + Suc + C02 + CoA
(r) Succ > Mal
(r) Mal -> 0AA
OAA + Glu —> Asp + aKG
Asp + Pyr -> Lys + C02
Glu + NH3 -> Gln
Glu -> Pro
Glu + Gln + Asp + AcCoA + CO2 -> Arg + aKG + Fum + CoA
Asp + Cys + mTHF —> Met + CoA + THF + Pyr + NH3
Asp —> Thr
Thr + Glu + Pyr —> Ile + aKG + NH3 + C02
(r) 3PG -> Ser
(r) Ser + THF -> Gly + mTHF
2 PEP + E4P -> CHR
CHR + Glu -> Tyr + C02 + aKG
CHR + Glu -> Phe + C02 + aKG
CHR + R5P + Ser + Gln -> Trp + Glu + Pyr + CO2 + GAP
2 Pyr —> alVA + C02
alVA + Glu —> Val + aKG
Val + Pyr => Ala + alVA
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[38] PRPP + Gln + extraCl —> His + aKG

[39] Ser + AcCoA + H2S —> Cys + AcOH

[40] Asp + NH3 —-> Asn

[41] (r) Mal —> Pyr + C02

[42]  R5P -> PRPP

[43] mTHF -> Form

[44] Gly -> C02 + mTHF

[45] Ile + CO2 -> Thr + Pyr
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E G6PDH 1.103 0.701
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[ | Malic Enzyme 0. 945 2. 000 20
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eI

E N UN-R) B 0. 187 0. 232

o | JREER 0. 766 0. 631

(| PEPC 0. 004 0. 000

[ | ICD 0. 000 0. 000
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[ PEP BRART ) — )V E R
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[ PPA FLT xR
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[ SKA Ve
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Bex

FERLERSERXOY X b, \#RISICIE r 2 TR L,
[1] Glc + PEP ——-> G6P + Pyr
[2] G6P + 2NADP —-> Ribu5P + 2NADPH + CO2

[3] r Ribu5P ——> R5P

[4] r RibubP —->X5P

(6] r X5P + R5P ——> Sed7P + GAP
[6] r Sed7P + GAP ——> E4P + F6P
[7] r X5P + E4P ——> F6P + GAP
[8] r G6P ——> F6P

(9] r F6P + ATP --> FBP +ADP
[10] r FBP ——> 2GAP

[11] r GAP + NAD +ADP —> 3PG + NADH + ATP
[12] r 3PG -->PEP

[13]  PEP + ADP ——> Pyr + ATP

[14] Pyr + NAD + CoA —> AcCoA + NADH +C02
[15] PEP + C02 ——> 0AA

[16]  AcCoA + ADP ——> AcOH + ATP + CoA

[17]  AcCoA + OAA —> Cit + CoA

[18] r Cit ——> Isocit

[19] r Isocit + NADP ——> aKG + NADPH + C02
[20] aKG + NADPH + NH3 ——> Glu + NADP

[21] aKG + NAD + CoA ——> SucCoA + NADH + C02

=

[22] r SucCoA + ADP ——> Suc + ATP + CoA
[23] r Suc + FAD ——> Fum +FADH

[24] v Fum ——> Mal

[25] r Mal + NAD ——> OAA +NADH

[26] 0AA + Glu —> Asp + aKG

[27]  Asp + ATP + NADPH —> ASA + ADP + NADP
[28] ASA + Pyr ——> DDP

[29] DDP + NADPH —-> THDP + NADP

[30]  THDP + SucCoA + Glu —> SDAP + aKG + CoA
[31]  SDAP —> mDAP + Suc

[32]  mDAP —> Lys + €02

[33] r Glu + ATP + NH3 -—> Gln + ADP

[34]  Glu + 2NADPH + ATP ——-> Pro + 2NADP + ADP

oooooad

A 2005.10.20

10

20

30

40



JP 2005-293394 A 2005.10.20

Glu + 5ATP + NADPH + Gln + Asp + AcCoA + C02 ——> Arg + 5ADP + NADP + aKG +

(24)
Ooooooao
: ek (x)
E [35]
[ Fum
: [36]  ASA + NADPH —> Hse + NADP
c [37]  Hse + SucCoA + Cys + mTHF ——> Met + Suc + CoA + THF + Pyr + NH3
[ [38]  Hse + ATP —> Thr + ADP
[ [39]  Thr + Glu + NADPH + Pyr —> Ile + aKG + NADP + NH3 + C02
[ [40] r 3PG —-> Ser
: [41] r Ser + THF —> Gly + mTHF
E [42] r PEP + E4P + NADPH ——> SKA + NADP
[ [43]  CHR -—> PPA
[ [44]  PPA + NAD + Glu —> Tyr + NADH + CO2 + Akg
[ [45]  PPA + Glu —> Phe + C02 + aKG
[ [46]  CHR + RSP + 2ATP + Gln —-> Ind + Glu + Pyr + CO2 + GAP +2ADP
[ [47]  2Pyr ——> ALC
: [48]  aIVA + Glu —> Val + aKG
E [49]  Val + Pyr —> ALA + aIVA
: [50]  aIVA + AcCoA + NAD + Glu —> Leu + NADH + CO2 + aKG + CoA
: [511  PRPP + ATP + Gln + Glu + 2NAD ——> His + ADP + Glu + aKG + 2NADH
[ (52] Ser + AcCoA + H2S ——> Cys + AcOH
[ (53] SKA + PEP + ATP ——> CHR + ADP
[ [54] Ind + Ser —> Trp
[ [55]  ALC + NADPH —-> aIVA + NADP + C02
: [56] r NADH ——> NADPH
E [57]  2NADH + 02 + 2ADP ——> 2ATP + 2NAD
: [58]  2FADH + 02 +ADP —-> ATP + 2FAD
: [59] r Asp + 2 ATP + NH3 —> Asn + 2 ADP
[ [60] Isocit —> Glyox + Succ
[ [61] AcCoA + Glyox —> Mal + CoA
[ [62]  Mal + NAD —> Pyr + CO2 + NADH
[ [63] r RSP + 2 ATP —> PRPP + 2 ADP
: [64]  wIHF + NADP —> NADPH + THF + Form
E [65]  NAD + Gly + THF —> mTHF + NADH + CO2 + NH3
‘ [66] ATP —> ADP
[ [67] Lys —> Lysext
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ugoodaoan

HeR (ix)

[68] Biomass synthesis (B4R ; L TFIZEHEH)
RNA (21. 33%)

3.47 PRPP + 5.02 GIn + -5.02 Glu + 3.08 Gly + 6.17 Asp + 32.41 ATP + —32.41 ADP +

6.17 mTHF + —6. 17 THF + 3.09 NAD + -3.09 NADH + 6. 17 NADP + -6. 17 NADPH + 1. 16 CO2
+ —=3. 47 Fum + -3.86 NH3

DNA (3. 23%) 10

3.37 PRPP + 4.88 Gln + -4.88 Glu + 3 Gly + 6 Asp + 31.5 ATP + —-31.5 ADP + 7. 12 mTHF

+ —=7.12 THF + 3 NAD + -3 NADH + 3. 75 NADP + -3. 75 NADPH + 1. 12 CO2 + —3. 37 Fum + -3. 75
NH3

U VBEE (Phospholipid) (9. 47%)

20.8 AcCoA + -20.8 CoA + 1.95 GAP + 0.65 Ser + 44.2 ATP + —44.2 ADP + 38.35 NADH +
-38.35 NAD + -0.65 €02

RTF RT YA (Peptidoglycan) (2. 60%) 20
1.94 F6P + 1.94 AcCoA + -1.94 CoA + 1.94 Gln + -1.94 Glu + 2.91 Ala + 0.97 PEP + 0. 97
Lys + 6.97 ATP + —6.97 ADP + 0.97 NADPH + —-0. 97 NADP + -0.97 C02

URZPE (lipopolysaccharide) (3. 54%)
0.91 R5P + 0.91 F6P + 0.91 PEP + 15.47 AcCoA + —0.91 AcOH + -0.91 Glu + 0.91 Gln +
32.76 ATP + 12.74 NADH

#2378 (Protein) (57.23%)
0.77 Gly + 0.96 Ala + 0.67 Val + 0.85 Leu + 0.44 Ile + 0. 44 Ser + 0.48 Thr + 0. 30

30
Phe + 0.26 Tyr + 0.01 Trp + 0. 15 Cys + 0.22 Met + 0.54 Lys + 0.46 Arg + 0.16 His +
0.46 Asp + 0.52 Glu + 0.46 Asn + 0.52 Gln + 0.34 Pro
7 U a—7%4" (Glycogen) (2.60%)
F6P + ATP
Biomass= RNA (21.33%)+ DNA (3.23%)+ Phospholipid (9.47%)+ Peptidoglycan (2.60%)+
LPS (3.54%)+ Protein (57.23%)+ Glycogen (2.60%)
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