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Abstract

d Coenzyme B,, Is a cofactor for glycerol dehydratase, an B2 Enzyme L l o BI12
important enzyme for 3-HP production. Promoter ‘e Promoter IR Enzyme
4 The synthesis of coenzyme B,, by P. denitrificans Is
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d Promoters were engineered to improve B,, production. Less By, Abundance of B,

Fig. 1 Regulation of B,, biosynthetic genes by riboswitch.

Results and Discussion

Oxygen dependent pathway for B, biosynthesis includes 26 steps Locations of 4 B, riboswitches in cluster | and Il
tBD ItX hemA heml Popn2 P opns
8 o-ketoglutarate g—b— 8 Glutamate f—-h 8 Glutamyl|-tRNA TT feglizt;:;;:?;é —- ALA C/US[E'f/ (—>
8 NADPH 3 NADP+ /1hem3 cob/  cobl  cobH cobG cobl cobF  cobK gst xre chlD chll dahp
H,0 .
hemC

RS1T
\
b 3 cobl cobA U hor " hemD
recorrin P n 2 ropor rrnogen p—— HNAB -— 4 PGB
recorrn POTPRYTINOS O1 02 03 O4 05
NADPH : :
O, cobG SAH SAM N 2 SAH 2 SAM v Popnt
NADP* Siroheme Heme Popn? P POP”“

Precorrin 3 cob/ cobM cobf cobK Dihydro-

Precorrin 4 Precorrin 5 Precorrin 6 .
Hydroxy lactone 7N\ D / ; / \-\ precorrin 6 cobN cobW 5, chtB chtA  cobE  cobM
2 SAM
SAM SAH SAM SAH SAM SAH

NADPH NADP+
cobl
K 2 SAH
o,
Cob(l)yrinate cobR Cob(ll)yrinate cobN Hydrogenobyrinate cobB cobH

a,c diamide ?/I ; a,c diamide ? : a,c diamide 2D Hydrogenobyrinate = Precorrin 8 P opns

ATP . |
ﬂ 1/2FMN 1/2FMNH, Pi+ADP  Co2+ATP  2Pi+2ADP+2Glu 2Gln+2ATP +2H,0 Cluster |/

2 H*
PPPi

Pﬂan
Ado-cob(l)yrinate <2¢@Q Ado-cobyrinate ~ <°?¢D cobP Ado-GDP- @bV Ado-

o . Ado-cobi id . . .
a,c diamide ; : hexaaminde ; Q O-cobinamide ; { cobinamide ; !: cobalamin
btuB cobO  cobB bluB cobD cobC  cobQ  cobP cobU bgpM cobV

4 GIn + 4 ATP + 4 H,0 4Pi+4 ADP + 4 Glu ATP ADP ATP ADP a-Ribazole-P GMP

APP Pi GTP PPi
1 tHEO RS54
cobl/
bluB Pi 08
FMNH, ﬁ DMB

O, D-erythrose 4-phosphate
H,0
Fig. 2 B,, biosynthetic pathway. Fig. 3 Arrangement of B,, biosynthetic genes in cluster | and
cluster Il.
Replacement of native promoters by constitutive promoters Enhanced B, production
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Fig. 5 Fold increasing of B,, concentration. “Opn” stands for
“Operon”, the numbers indicated the operons whose promoters
has been changed.

Fig. 4 Strategy for replacement of native promoters
by constitutive promoters.

Conclusion

d Riboswitch regulation was removed.
d Constitutive promoters were developed and were used to improved B,, production.

4 Interestingly, replacement of promoter for operon 8 reduced B,, production.
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