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Abstract

In methanotrophs, the oxidation of methane to methanol is catalyzed by methane
monooxygenase. There are two distinct forms of the enzyme associated with different gene
products. One is the soluble methane monooxygenase (sSMMO) expressed in the cytosolic portion
of the cell and grown under copper-limiting growth conditions. = The other enzyme is the
particulate methane monooxygenase (pMMO), a membrane-associated protein that is expressed
under high copper-to-biomass ratios. In addition to the natural substrates of methane gas,
simple aliphatic alkanes, alkenes, or even aromatic compounds could be used as the substrates of
the methane monooxygenase. In those gaseous simple alkenes and alkanes, propylene converted
to propylene oxide by methane monooxygenase has been considered as popularly use for enzymatic
activity determination because of its comparable activity to the methane gas. To measure the
catalytic behavior of the methanotroph directly, we design a method to choose isobutane as the
internal standard because of the negligible activity in the methane monooxygenase. The catalytic
activity can be simply inferred from the decrease of the gaseous propylene signals in the GC
chromatograms by generating the liquefied epoxides mediated by MMO within the methanotrophic
bacteria. Under various kinetics measurements, when we incubate the methanotroph grown under
copper-limiting concentrations, we observed the diminishment of propylene follow a first-order
kinetic behavior with the over-expression of soluble methane monooxygenase. However, the
growth of bacteria under 40 M presents the zero-order kinetic trend with the bulk expression of
pMMO.  After the quantification of the dissolved propylene in the deionized water, soluble
proteins solution as well as membrane proteins solution, we observe the membrane proteins could
adsorb more propylene molecules in comparison with the other solution mixtures. By considering
Michaelis-Menten kinetics, we conclude the propylene conversion in SsMMO is under substrate

limiting catalysis whereas the pMMO has attended the optimized velocity of propylene conversion.
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Kpi &#75% (100 X)

KH,PO4 272g
Na;HPO4 284¢g
EDTA 144 mg

NMS 3% (10X)

CaClg . Hzo 2 g
MgS0, - TH,0 10g
KNO; 10g

hon =k & #FK 1000 mL

¥ LK IER (200 X)

ZnS0O, - 7TH,0 10 mg H,BO, 30 mg
CoCl; - 6H,0O 20 mg NiCl; - 6H,0 2mg
Na;MoQj - 2H,0 3 mg e A=k E8EFAK 1000mL
e (100X)
Biotin 2 mg Folic acid 2 mg
Thiamine HCI 5mg Ca® pentothenate 5mg
Vitamin By 0.1mg Biboflavin 5 mg
Nicotinamide 5mg AR EHETFK 1000mL
Fe/EDTA & (1000 X)

EDTA l4g

FeSOy - TH,0 5g

H,S04 0.5mL

oA =k #-F K 1000 mL
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