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The effect of culture medium copper avalabily on the speciic growth rate(u) and carbon conversion efficiency (CCE) was
siudied for an obligatory metharotroph Methylosinus  frichosporiurn OB3b under various combinations of carbon and mifrogen
sources. Methane or methanct was used as a carbon sourcs, and nitrate or ammonium was used as a nitrogen source. Medium
copper avallabillty determined the infracellular location or kind of msthane monooxygenase (MMO), cell-membrane (particulate or
pMMO) when copper was present and cyloplasm (soluble or sMMO) when copper was debcient. When methane was used as a
carbon source, copper-coniaining medium exhibited higher & and CCE than copper-free medium regardless of lhe kind of
nitrogen source. When methanol was used as & carbon source, however, the effect of copper disappeared. Ammonium gave the
higher » and CCE than nitrate for both methane and methanal. Those observations suggest that there exist an important
difference 1n energy utiizabon efficiency for methane assimilation between sMMO and pMMQ.
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Figure 1. Palhway of melhane catabolism in methantrophs
X is the quinone form of PQQ and XH: is the quinel form.
The reaciions designated as 1~4 are carried out by the
lollowmg enzymes respeciively :

1, methane moncoxygenase ; 2, methanol dehydrogenase ;
3, formaldehyde dehydrogenasc ; 4, formate dehvdrogenase
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CHa, COs, Oz plus Nz CHy, Oz, N2 CH3CH propylene, propylene oxide
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Column . ) )
stamnless steel stainless steel stainless steel stainless steel
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Internal standard Nilrogen Nitrogen - -
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Table 2
with methane as a carbon source.”
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. Efficiency of carbon assimilation into biomass, specific growth rate, and MMO activity of M. trichosporium OB3b

Nitrogen CuSQy - BH:O CCE Specific growth MMO
CO:; . CH-OH/C Y _
source {mg/1) (%) O/CHy 0:/CH HLOR/CH, xS rate {hr'") activity
5 _ 0.12
NaNQs 0.25 M2 1.7 063 0.06 0.5 ©11)° 120
NaNO 0.00 306 1.78 0.70 D05 .49 0.070 65
as ) ' ' ' - ' (0.060)"
NH,C1 0.25 54 124 050 0.05 0.56 0.L2 75
1 = ' : ‘ ' ' (0.070)°
- 0.070
NH4C1 Q.00 32.1 L77 0.59 0.05 0.51 (00457 40
CCE : carbon conversion efficiency, mol carbon assimilated into cellular material per mol methane{or carbon) consumed

0/CH, : Oy consumption{mol)/CH; consumpticn(mol)
COx/CH, : COs formation{mol)/CH; consumiption{mol}

CHyOH/CH, : CH30H in the medium(mol)/CHy consumption(mal)

¥ s ¢ g cell formation/g subatrate concumption

MMO activily : nmel propylene oxide formation/mg DCW-min

# Flask cultures were performed under a 1:1{v/v} methane/air muxture excepl for the marked {*), which were

under a

1:9{v/v} methane/air mixture. Each number is the average of three ar more mdependent measurements, the vanation of

which was less than 10%.

0.7
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Absorbance change 630nm

0.0 [ T T T T
10 6] 20
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Figure 3. Typical experimental measurements for the dete-
mmination of M. frichosporism OB3b in Cu-containing medium
with NHCl{»; or NaNOs{®) as a nitrogen scurce. Methane
consumption vs. absorbance change was plotted.
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Table 3. Effect of culture medium Cu availability on MMO
activities for vanous subslrales in M. trichosporium QB3b*

Culture MMD activity (nmol/min * mg cell)
Condition | Propylene | Chloroform | Trichloroethylene
{(+)Cu’° 120 0 0
{-1Cu 85 €5 32

“Flask-grewn cells on CHy and NOs were used for the acl-
ivity measurements.
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Table 5. Efficiency of carbon assnmilalion into biomass and specific growth rate of M. trichesporium OB3b with methanol

as a carbon source.

Nilrogen CuS0y + 5H:0

source (mg/l CCEG4) 0/CH,OH CO-/CH;0H Yxs  Specific growth rate (hr'')
NaNQs 025 41.0 1.02 0.57 0.29 0.15
MalNOs 0.00 400 1.00 058 0.28 0.15
NH/] 0.25 48.0 0.89 053 .34 0.21
NHCI 0.00 48.0 0.81 053 (.34 0.20

CCE : garbon conversion efficiency, mol carbon assimilated
Oo/CHyOH : Qs consumplion(mol)/CHsCH consumption{mol)
COx/CHz0H : COy formation(mel)/CH30H consumption{mol)

¥ x5 ¢ g cell formation/g subatrate concumptlion

&2 7| "ol ] ufgt

Elkgo] netdld Wtz ulg T ow ARy A e
ol dgt AEaAw Bg e fA2 2(Figure 1) Pletdole] A
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Af. 2V gAY JAfd 2 A 44 sdE g
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#  Specific growth rae(hr™}
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Y x5 Growth vield(g DCW/g CH.)

: Maximum specific growth rate(hr™)

S Concentration of substrate{ # mol CHy/L)

K, : Saturation constant( zmol CHyL)

7 : Concentration of inhibitor( gz mal NHy/L)
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: Inhibition constant{ # mol NHa/L)
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