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Progress in microbial production of prodigiosin
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Abstract: Prodigiosin is an important natural red pigment that is produced as a secondary metabolite by microorganisms,
and has great potential applications in the field of pharmaceutical development, environmental management and dye
preparation. This paper reviews recent research progress in the production of prodigiosin by microbial fermentation,
including discovery and modification of the prodigiosin-producing microorganisms, regulation and optimization of
prodigiosin fermentation and extraction process, and resolution of biosynthetic pathway of prodigiosin and related
transcriptional regulation. Finally, we discussed the future research directions in microbial production of prodigiosin.
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*1 RELEFEHRE
Table 1  Strains for prodigiosin production

Sources Strains Prodigiosin yield (g/L) References
Salt marsh Serratia sp. ATCC 39006 NR [17]
Mandarin fish intestine Serratia marcescens HFUT 1301 3.22 [23]
Soil Serratia marcescens 0.535 [24]
Pangola grass compost Serratia marcescens CFFSUR-B2 0.06 [25]
Spoiled coconut Serratia rubidaea <0.01 [26]
Sea Hahella chejuensis KCTC 2396 0.028 [18]
Sea Pseudomonas sp. ~0.07 [19]
Sea Vibrio ruber sp. NR [20]
Sea Zooshikella rubidus S1-1 0.048 [27]

NR: not reported.

12 BFEHRIES

S. marcescens jx1

3.1 g/L 6.5 g/L!'4
2
DNA DNA
Tao S. marcescens (EMS) (NTG)
20's 1 (DES) Kim EMS
28 . .
2.8 (28] H. chejuensis KCTC 2396
*2 RELHZFEENFTEM
Table 2 Mutation breeding of prodigiosin production strains
Strains Mutagenic agents Change of prodigiosin yield References
S. marcescens uv Increased to 2.8-fold [28]
S. marcescens RZ21 uv Increased to 1.25-fold [32]
S. marcescens uv Increased to 3.15-fold [33]
S. marcescens jx1 Microwaves Increased to 2.1-fold [12]
S. marcescens EMS Increased to 7.44-fold [33]
H. chejuensis KCTC 2396 EMS Increased to 2.5-fold [29]
V. gazogenes Methyl nitrosoguanidine Increased to 1.81-fold [30]
Serratia sp.W0206 UV-LiCl Increased to 3-fold [31]
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Fig. 1 Comparison of the gene clusters for prodigiosin biosynthesis!”*****). Genes that encode proteins required for
the biosynthesis of MBC are showed in blue. Genes that encode proteins required for the biosynthesis of MAP are
showed in green. Red block arrows show genes encoding the condensing enzyme.
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Arg295  His-840
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[53-54]

Pig PigF Pigl HapK
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Table 3 Functions and homologues of the gene products from the gene clusters for prodigiosin biosynthesis

Comparison of homologous proteins (identity %)**

Protein Function Pathway . . .
Pig (Sma274) Hap (Hch2396) Pig (JIiBRO1)

PigA L-prolyl-PCP dehydrogenase MBC 79.0 50.3 51.0

PigB HMAP MAP 71.3 39.3 41.0
oxidase/dehydrogenase

PigC Condensing enzyme Terminal step 74.7 47.6 52.0

PigD 3-Acetyloctanal synthase MAP 82.8 50.3 52.9

Pigk 3-Acetyloctanal MAP 85.2 58.2 60.7
aminotransferase

PigF HBC O-methyl transferase MBC 82.8 58.7 58.2

PigG Peptidyl carrier protein (PCP) MBC 78.2 46.3 44.8

PigH HBM synthase (seryl MBC 770 534 55.6
transferase)

Pigl L-prolyl-AMP ligase MBC 67.1 41.1 39.5

PigJ Pyrrolyl-b-ketoacyl ACP MBC 673 229 286
synthase

Pigk Unknown MBC 71.2 45.2 45.3

PigL 4’-Phosph tetheinyl

' osphopantetheiny MBC 45.6 17.5 20.1

transferase

PigM HBM oxidase/dehydrogenase MBC 59.9 29.0 26.7

PigN Oxidoreductase* MBC 76.9 55.4 /

PigO Unknown None / /

*It was putative function from sequence homology. **Percentage of identity was obtained by aligning the deduced amino

acid sequences using CLUSTALW (http://www.genome.jp/tools/clustalw/).
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Fig. 2 The biosynthetic pathway of prodigiosin
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