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Change of E. coli to an autotroph

Ishii, Masaharu
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In order to change E. coli to an autotroph, heterologous expression of RubisCO (Ri
bulose bisphosphate carboxylase/ oxygenase), PRK (Phosphoribulokinase), and NAD reducing hydrogenase from
Ralstonia eutropha were attempted. NAD reducing hydrogenase was successfully expressed under anaerobic gro
wth condition. Also, expression of RubisCO and PRK has been done successfully. Now, final experiment for t
he checking of the change is being performed.
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RubisCO Hydrogenovibrio
marinus cbbM 1.4 kbp R.
eutropha H16 rbclL252X2 3.0 kbp

2 PRK S. elongatus PCC 7942

Synpcc7942_0977 1.0 kbp A.
eutropha H16 cbbpP2 0.9 kbp
2 4

E. coli
37 , 300 rpm

25 p g/mL LB

LB
4 mL 500 mL
50 mL 1/100
37 , 300 rpm 150 rpm
0D600 = 0.4-0.6 ( 1.5-2.0
h ) IPTG 0.5mM
4 h
Beckman DU 7400 Diode
Spectrophotometer ( Beckman)
R. eutropha LB 3 mL
5 p L 30 ,

Array

300 rpm
ODggo = 0.1 100 mL

10 mL

H,:0,:C0, = 8:1:1
30 , 300 rpm
16-24h
Cell-free extract (CFE)
15 mL
50 mL 11,000
g 5,800 g 10 min



1/10 20 mM Tris-HCI buffer (pH 8.0)
2
[o]x 4 mL
20 mM Tris-HCl buffer (pH 8.0)
COsmo

BIO BIORUPTOR
20 kHz, 200 W 10 min

sonication 20,400¢g, 30
min CFE 1.5 mL

80

CFE Thermo Fisher

Scientic Pierce BCA Protein Assay Kit

BCA Reagent A B 50:1
Working Reagent (WR) 1.5 mL
10, 50, 100, 150,

200 p g/mL  Bovine serum albumin (BSA)
CFE 10 L
200 pL WR
60 30 min
Beckman
1cm 562 nm
Absb562 BSA
CFE
RubisCO PRK NADH 340 nm
1 cm
Reaction mixture 960 p L
Ar
10mMNADH 20 p L 0.2mM
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PGA kinase (PGK, EC 2.7.2.3)
3PG + ATP - 1,3-BPG + ADP + Pi
NADH
Glyceraldehyde 3-phosphate dehydrogenase

(GAPDH, EC 1.2.1.12) 1,3-BPG +
NADH — GAP + NAD+ NADH NAD+
Creatine phosphokinase (CK, EC
2.7.3.2), Carbonic anhydrase (CA, EC
4.2.1.1) ADP + Creatine
phosphate - ATP + Creatine, HCO;- - CO,
ATP, CO,
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