47 1

47 1 168 ~171
2007 2 4 Acta Microbiologica Sinica 4 February 2007
*
650224
6- 6-
Q935 A 0001-6209 2007 01-0168-05
HCHO
. 1 RuMP
2 1.1 RuMP
3 RuMP
16
3 Co, RuMP
Cl1
) " RuMP 3 1
RuMP 5-
Ribulose 5-P  Ru5P 6- Hexulose 6-
5
P Hu6P Hu6P 6- Fructose 6-P
Ribulose monophosphate pathway RuMP F6P HPS  PHI F6P
RuMP 6- 3- Glyceraldehyde 3-P GAP
3-hexulose 6-phosphate synthase HPS 6- Dihydroxyacetone phosphate DHAP ~ DHAP
6-phospho-3-hexuloisomerase  PHI * GAP
HPS  PHI o0 Ru5P
GAP  F6P 5-
HPS PHI 10~13 Xylulose 5-P  Xu5P 4- Erythrose 4-P FAP
F4p FoP 7-
" Septulose 7-P  S7P GAP S7P  GAP
XuSP  5- Ribose 5-P RiSP
XuSP  Ri5P 3- 5-
Ru5P* RuMP
14 15
16
1.2 RuMP
1.2.1 RuMP Cl1
RuMP HPS  PHI
RuMP
30670163 2005-55
Tel 86-871-3801018-202 Fax 86-871-3801018-282 E-mail chenlimeikm@ yahoo. com. cn
1982 - E-mail  zbsoon @ yahoo . com. cn
2006-06-13 2006-08-15 2006-09-13

© PERZERMEMHARTATIESHIES http://journals. im. ac. cn



./ 2007 47 1 169
CH,OH Cell
CH,O0H T HEIC_[)IZ{OH gH " C.O o constituents
[ 1 co CH,O-P
HCéZH HEZH HQOH ———————— Dihydroxyacetone I
. HPS ' PHT HCOH
HEOH HCOH HCOH CHO
CH,O-P CH,O-P C.HZO-P H:C oH
Ribulose 5-p 3-Hexulose 6-P Fructose 6-P CH,O-P
T | Glyceraldehyde 3-P
i i !
Lo—.- Rearrangement reactions - —-—-—- L —¢
1
Fig.1 The RuMP pathway for formaldehyde fixation in bacteria. HPS 3-Hexulose-6-phosphate synthase PHI 6-Phospho-3-hexuloisomerase.
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Table 1 Properties of 3-Hexulose-6-phosphate synthase from several methylotrophic bacteria
Source Specific activity K.,/ mmol/L Molecular mass/kDa Activator
/ U/mg Ru5P HCHO Holo-enzyme Subunit
Methylococcus capsulatus 69 0.083 0.49 310 49 Mg * /Mn**
Methylomonas M15 66.5 1.6 1.1 40-43 2 Mg * /Mn?*
Methylomonas aminofaciens 77a 53 0.059 0.29 45-47 23 Mg * /Mn?*
Methylophilus methylotrophus 97.4 0.136 0.53 40 22.5 Mg * /Mn**
Mycobacterium gastri MB19 74.2 1.5 43 24 Mg+ /Mn?*
Bacillus C1 64 0.45 0.15 32 27 Mg * /Mn**
Cob* N2+
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Bacterial ribulose monophosphate pathway and formaldehyde assimilation

SONG Zhong-bang CHEN Li-mei” LI Kun-zhi PAN Zheng-bo
Biotechnology Research Center ~ Kunming University of Science and Technology ~Kunming 650224  China

Abstract Ribulose monophosphate pathway RuMP  which was originally found in methylotrophic bacteria is now recognized
as a metabolic pathway widespread in most bacteria and involved in formaldehyde assimilation and detoxification. 3-Hexulose-6-
phosphate synthase HPS and 6-phospho-3-hexuloisomerase PHI are the key enzymes of this pathway. This review describes
the physiological significance of RuMP pathway derived from a variety of bacteria the organizations and expressional regulations
of HPS and PHI genes and the perspectives for applications of the two genes.
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