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Metabolic Pathway of Cytidine Synthesis in Bacillus Subtillis
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Abstract: METATOOL soft ware was applied to analyze the cytidine biosynthesis pathway in Bacillus subtillis TZM1012. The results
was as follows: PRPP and oxaloacetic acid were found to be the key nodes in cytidine biosynthesis pathway and low dissolved oxygen
concentration in the medium-term and last periods of fermentation was an important precondition of cytidine biosynthesis. The highest
theoretical yield of cytidine was 0.28 and cytidine yield could increased by 15.8% if the dissolved oxygen concentration in fermentation broth

was of 5%~10%. According to the analysis of metabolic pathway of cytidine biosynthesis, the yield of cytidine can be greatly improved by

changing the environmental factors.
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Fig.1 Metabolic pathway of cytidine biosynthesis
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Table 1 Fundamental reaction models of cytidine biosynthesis from glucose

AL el e2 e3 e4 eSS e6 €7 e8 9 el0 ell el2 el3 eld el5 el6 el7 el8 el9 e20 e21 22

rl 05 12 05 12 31 35 35 03 06 03 35 35 03 06 03 06 03 06 04 1 04 1
2 16 10 0 35 08 2 0 0 03 06 O 0 1 1 1 1 1 1 1 1 1 1
3 12 31 35 35 03 06 03 C 03 06 12 05 12 31 35 35 1 05 12 05 12 05
4 03 03 1 05 1 05 1 05 1 41 47 47 03 08 03 08 03 08 03 06 03 06
5 15 0 15 22 48 0 0 08 16 10 0 35 08 2 0 0 03 06 02 04 O 0
6 04 04 1 05 12 05 12 05 12 31 35 35 03 06 03 C 03 06 01 03 01 03
7 04 04 1 05 12 05 12 05 12 31 35 35 03 06 03 06 03 06 01 03 01 03
8 04 04 1 05 12 05 12 05 12 31 35 35 03 06 03 06 03 06 01 03 01 03
M 04 04 1 05 12 05 12 05 12 31 35 35 03 06 03 06 03 06 01 03 01 03

r10 1 1 3 15 32 15 32 15 32 93 105 105 07 18 07 18 07 18 04 1 04 1
rll 1 1 3 14 32 14 32 14 32 13 15 15 1 26 1 26 1 26 1 23 1 23
r12 1 1 3 14 32 14 32 14 32 13 15 15 1 26 1 26 1 26 1 23 1 23

3 1 1 3 0 21 0 21 0 21 13 15 15 0 16 0 16 0 16 0 13 0 13
4 03 03 -09 1 0 1 0 1 0 -52-59-59 06 0 06 0 06 0 06 0 06 0
15 03 03 09 05 1 05 1 05 1 52 59 59 04 1 04 1 04 1 04 1 04 1
rl6 32 15 32 15 32 93 105 32 15 32 15 32 15 32 15 32 32 15 32 15 32 93
17 32 14 32 14 32 13 15 32 14 32 14 32 14 32 14 32 32 14 32 14 32 13
rl8 32 14 32 14 32 13 15 32 14 32 14 32 14 32 14 32 32 14 32 14 32 13
9 21 0 21 0 21 13 15 21 0 21 0 21 0 21 0 21 21 0 21 0 21 13
20 03 03 1 05 1 05 1 05 1 41 47 47 03 08 03 08 03 08 03 06 03 06
21 05 05 1 07 15 07 15 07 15 41 47 47 03 08 03 08 03 08 02 04 02 04
22 01 0.1 -04 02 -05 02 -05 0205 0 0 0 0 0 0 0 0 0 0l 03 0l 03
23 05 0.5 -15 -08 -16 -08 -1.6 -08 -1.6 -3.1 -35 35 -03 0.6 -03 06 03 06 0 0 0 0
24 05 05 -15 08 -16 08 -1.6 -08 -1.6 -3.1 3.5 -35 03 -06 -03 06 -03 06 0 0 0 0
25 -1 05 0 -14 32 08 16 0 0 -72 35 0 -05 -4 03 06 0 0 -02 -04 0 0
26 04 04 1 05 12 05 12 05 12 31 35 35 03 06 03 06 03 06 01 03 01 03
27 04 04 1 05 12 05 12 05 12 31 35 35 03 06 03 06 03 06 01 03 01 03
28 04 04 1 05 12 05 12 05 12 31 35 35 03 06 03 06 03 06 01 03 01 03
29 03 03 1 0 05 1 05 1 05 1 08 41 52 47 52 47 03 06 03 03 08 06
B0 05 05 1 0 07 15 07 15 07 15 03 41 3 47 3 47 01 03 03 02 08 04
Bl 04 04 1 05 12 05 12 05 12 31 35 35 03 06 03 06 03 06 01 03 01 03
B2 04 04 1 05 12 05 12 05 12 31 35 35 03 06 03 06 03 06 01 03 01 03
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Fig.3 Effect of DO concentration on cytidine production
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