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Abstract: Methylotrophy is a kind of widespread microbe which can use carbon compound as their only
carbon and energy sources. It has been reported that methylotrophy can directly use one carbon com-
pound to transform into their own metabolic one carbon unit, then these one metabolic one carbon units
can be used as energy and carbon skeleton by organisms, which is a main part in one carbon metabolism.
Because this is a novel metabolic system, it can be used in the study of biological metabolism and evo-
lution. Based on the previous study about Methylobacterium sp. MB200 in our lab, here we summarized
the research improvements about methylotrophy from their taxonomy, metabolism, genomics and ap-
plications.
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*1 AEBREERESXVES: RuMP, #%EIHE B HERIRE; CBB, F/RXIER)

Table 1 Characteristics of aerobic methylotrophic bacteria™
(Abbreviations: RUMP, ribulose monophosphate; CBB, Calvin-Benson-Bassham)

Group

Major assimilation pathway

N, fixing

Phylogenetic position

Obligate methylotrophs

Type I methanotrophs
Methylomonas
Methylobacter
Methylococcus

Methylomicrobium
Methylosphaera
Methylocaldum

Type II methanotrophs
Methylosinus
Methylocystis
Methylocella

Restricted facultative methylotrophs

Methanol utilizers

Hyphomicrobium
Methylophilus
Methylobacillus
Methylophaga
Facultative methylotrophs
Methylobacterium
Aminobacter
Methylorhabdus
Methylopila
Methylosulfonomonas
Marinosulfonomonas
Paracoccus
Xanthobacter
Ancylobacter (Microcyclus)
Thiobacillus
Rhodopseudomonas
Rhodobacter
Acetobacter
Bacillus
Mycobacterium
Arthrobacter
Amycolatopsis (Nocardia)

RuMP
RuMP
RuMP
RuMP
RuMP
RuMP

Serine
Serine

Serine

Serine
RuMP
RuMP
RuMP

Serine
Serine
Serine
Serine
Serine
Serine
CBB
CBB
CBB
CBB
CBB
CBB
RuMP
RuMP
RuMP
RuMP
RuMP

v-Proteobacteria
v-Proteobacteria
v-Proteobacteria
v-Proteobacteria
v-Proteobacteria

v-Proteobacteria

a-Proteobacteria
a-Proteobacteria

a-Proteobacteria

a-Proteobacteria
B-Proteobacteria
B-Proteobacteria

v-Proteobacteria

a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
a-Proteobacteria
v-Proteobacteria
Gram-positive (low G+C)
Gram-positive (high G+C)
Gram-positive (high G+C)
Gram-positive (high G+C)

Methylocella

(Methylosinus [24]

Methylocystis)
C-C ,
(25] I

[26]

II

[1.2]
b

Methylococcus

1.2 M FHBRRBEE
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, mazei®! Rhodobacter sphaeroides Roseobacter deni-
, a- trificans™! Rhodobacter capsulatus Methylobacterium
, - A- iners sp. nov. Methylobacterium aerolatum sp.
p p
, nov.”®)  Methylobacterium persicinum sp. nov.
(] , Methylobacterium ~ komagatae ~ sp.  nov.
, ; Methylobacterium brachiatum sp. nov.
, Methylobacterium tardum sp. nov. Methylobacterium
(m gregans sp. nov.’’V  Methylobacterium jeotgali sp.
, nov.**! Methylobacterium phyllosphaerae sp. nov."*”
2 Rhek
[27]
(
t , CoA ), ( ),
[
[28,29] (
Methylobacterium sp. ),
CPA1P”  Methylobacterium salsuginis sp. nov.!'!) , C,
Methylococcus capsulatus Bath®!!  Methylobacterium ,
oryzae sp. nov.’?  Methylobacterium platani sp. , ,
nov.’*)  Rhodopseudomonas palustris Methanosarcina 1
Methylated amines
o Methylated sulfur species
0.
1 , 4
(.‘HJ%—?‘ CH:;OH HCOOH
H - yo
Serine
cycle
3-Carbon compounds
Cell material
Bl BREEFE-HRNKHREY
Fig. 1 Metabolism of one-carbon compounds in aerobic methylotrophic bacteria®!
: 1 ;28 ;3 ;4 ;5 ;68 3 78 ;8

Note: 1: Methane monooxygenase; 2: Methanol dehydrogenase; 3: Formaldehyde oxidation system; 4: Formate dehydrogenase; 5: Ha-
lomethane oxidation system; 6: Methylated amine oxidases; 7: Methylated amine dehydrogenase; 8: Methylated sulfur dehydrogenase or

oxidase.
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Fig.2 One carbon pathway in Methylotrophy M. extorquens AM1®
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