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Structural Characterization of Subunit-Specific Isotope labelled Membrane Bound
Protein
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To discuss the electron transfer mechanism in the respiratory chain in
mitochondria, the reconstitution of an isotope labelled key enzyme, cytochrome c oxidase, into the
nano-disc, a mimic of membrane in cells, has been examined, which allows us to measure the high
resolution NMR spectra of the membrane-bound proteins under the physiological condition. The expression,
purification and reconstitution of the bacterial cytochrome c oxidase into the nano-disc were confirmed,
leading to the high resolution structural analysis of high molecular weight membrane bound proteins.

NMR  MSP




ATP

Matrix

) ) -~ NADH
Mitochondria Ho
- Fatty acid
- AP Acetyl-CoA P;:lyvi: acid

| FADH,
Complex, NADH He

l FAD @ ADPWP

0, HO

o

Intermembrane space

NMR
c

Sakamoto et al., PNAS, 2011

c
c
42
c NMR
c
c
NMR
NMR

NMR

MSP (BB S > ) (/75) Y HRES : POPC

I 10 nm
2
2
NpHR
NMR
c
c
c
13
40
MSP
15 nm
MSP
5

CcO




c
sphaeroides

PGRMC1

NMR

TCS

cbbs

10 nm

Rhodobacter

cbbs

1H-15N HSQC

Robert Gennis

Ca

Ca
Ca

Abs [mAU]

12 1 10 9 8 7 6
Tz
B
ase
3 @
wo
P4
o
-
o
110 - rgo 20 1o
@ .2 we aa
Faek1s 3 2 g
s L wsads o 16
P S i y
— % P
£ & 7178 N3 D62 N31 b
E K72 s15@ Rolr3s K100 °
ws2 %, 2
g o b3 o ]
o 8 e @397 N103
z TR U
- 33 & =
120 - Mg, e s < 120
<) 132 2 hd
Q6 i &
% o % a0
F RS o
r & L
- Ad3 -
& m [ I
w1 & e
xgs
130 T 130
™
12 1 10 9 8 7 6

@~ -TH (onm)

¢ 'H-"N HSQC

MSP
MSP

150

100

50

0-

40

5 MSP

I
60 80 100 120
elution volume [ml]



M 123 456 789

{kDa)
30
e MSP
—  CB2Y
6
SDS-PAGE 16 5 64
84 ml 7 9
96-104 ml
MSP
5 SDS-PAGE
6
MSP
0.2 0.3mM MSP
1mL
MSP
C
C
NMR
C
NMR
C
Ishimori K., “Key Interactions for

Electron Transfer from Cytochrome ¢ to
Cytochrome ¢ Oxidase in Respiratory

Chain: Thermodynamic
Characterization of Complex Formation
for Electron Transfer”, 225th

Electochemical Society Meeting (
),2014 5 11 2014 5 15
Orlando

http://wwwchem.sci.hokudai.ac.jp/~stchem
/

v ISHIMORI KOICHIRO
20192487
@)
UCHIDA TAKESHI
30343742



