


-‘_ Signal
wl # _ '-A"', I
sigha
-nl}lon Channel [ J

Transmitter & Cross tak .
Receptor 7 B signa

Receptor

-l"'r. Cascades

Energy transduction
Energy transducion and transport e ‘u';

= = - Nuclear

; — " l__.-'

ATP = “'ST
ransport

Genetic information




(SIN)

(10°) (103) o

1?80 1?4 1/1076

Molecular motor




o ————

- IF==

y
b ;
Y —

R ET R o N

17710

‘I |‘|| =

P

|
'.1""“ I |||||

L




From Prof. |shiwata

- N e L F ¥ -
o 'i.'.._‘r--
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Y anagida, et. al. Nature 307 (1984), 316 (1985)




Harada, et a. Nature 326 (1987), Kishino et a. Nature 334, (1988)
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Funatsu, Harada, Saito et a., Nature 374(1995)
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Vale, Funatsu, Harada, et al. Nature 380 (1996)
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3'(2)-0-Cy3-ATP




ATP hydrolysis cycles
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TanakaH, € a. Boiphys.J.75' 98
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ATPase =1:1

Ishijima, Kojima, Tokunaga, et al. Cell 92 (1998)




Kitamura, Tokunaga et al. Nature 397(1999)
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Tanaka, Homma, lwane, |kebe et al., Nature 2002
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Harada, Funatsu, et al
Biophys. J. (1999)




Harada, Kinoshita, et al. Nature (2001)
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Noji et al. Nature 386 ‘97

Sambongi Y, et al. Science 286 ‘00



Ryanodine

/anti-RYR/RYR Bodipy FL-X | de, Takeuchi

A putative model of ryanodine-RYR interaction

At nanomolar concentration.ryanodine, a plant alka oid, locks the
channel into a long-lived open subconductance state. RYR is
predicted to have one high affinity ryanodine binding sites.

SRW Chen et a., Biophysical J. (2002)
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Single -molecule imaging Iin
tip-dip lipid bilayer

G Searching new method for single-

LT . .
; Faich clamp amp molecule imaging
@ Q_ more convenient

; more popular

Application of patch electrode
Glass pipoie

Diminishing the bilayer area

) Observation of all bilayer membrane
» Decrease of capacitive noise

Singke molecule image




Imaging and electrical records of
NAchR using tip-dip method

Electrical records

+Ach

10 1mM CacCl, 50uM DIDS 5mM DTT

100nM Ach (bath) V: 100mV
2sec

et e e e o

Imaging Single molecule of nAchR
might be observed

» nAchR was labeled with
cy5-maleimide (labeled cystein
residue was not specified)
Molar dye/protein ratio was 0.3
Em: 633 nm
Epi fluorescence observation

3sec average
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Ueda Sako, et al. Science 294 (2001)




gradient

at threshold stimulation

AN/N = 0.02 Signal)

£oN DN =005  (Noise)




(Cy3-cAMP)
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No signal
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Miyanaga,Ueda et al.

. L

at threshold stimulation
AN/N = 0. 02 (Signal)

LN /N =0.05  (Noise)
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70x time lapse

Single-molecule Imaging of NGF/NGFR
Complexes Inducing Neurite Growth
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Inactivation of NGFR

Tani, et al.




