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1. B2 (Summary)

Biomolecular

consisting  of
(MT) and

associated motor-proteins, e.g., kinesin have been

motor systems

cytoskeletal filaments microtubule

envisioned as  promising candidates  for
constructing future artificial biomachines owing to
their outstanding property of converting chemical
energy to mechanical work. The efficiency of these
systems can be amplified through assembling
biomolecular motors into ordered structures as
observed in muscles, stress fibers, flagellum and
mitotic spindle in vivo. So far, the works done to
integrate the biomolecular motor systems lack in a
proper ordered arrangement of motor-proteins and
provide inadequate quantitative information.
Therefore we aim to pattern the motor-proteins in a
systematic manner using gold nano-pillars at
nanoscale level followed by studying the influence
of patterning of motor-proteins on MTs motility.

2. FBk (Experimental)
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A15 ultra-high precision electron beam lithography

system

[ 3257 1%4]

An electron beam resist (ZEP-520A, ZEON) was
coated on a Si substrate, followed by drawing a
nano-pillar pattern with a diameter of 50 nm and
adjustable intervals (200 to 1000 nm) using the A15
mm large-area ultra-high-precision electron beam
writing system. After the development of the pillar

pattern, the gold nano-pillar array was fabricated
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by performing the processes of gold deposition and
lift-off. Polyethylene glycol (PEG), which suppresses
protein adsorption, was selectively grafted onto the
gold patterned silicon substrate. Kinesin was
selectively immobilized on gold nano-pillar by
biotin-avidin binding. A mixed solution of MTs and
ATP was introduced, and the motility of MTs on the
patterned kinesin was monitored.

3. fii L # %2 (Results and Discussion)

Fig 1la, shows the SEM image of the fabricated

nano-pillars. The fluorescence microscopic images
of MTs (in fig 1b) show that on randomly
immobilized kinesin (glass surface) MT filaments
move individually without showing any coordinated
motion. The kinesin patterning (on nano-pillars)
regulates the MTs movement and assembled them

to bundles at lower spacing (200 nm).

single filaments

Fig. 1 a) SEM image of nano-pillar after patterning
b) The effect of kinesin

patterning on MTs coordinate behavior.

and lift-off process.

4. O - it 1E (Others)
KRIFZGRNISCER BB T /T 7 /s —TF 9T 3 — I (R
EF 5 JPMXP0O9F19KTO0107) D&% 7-H DT




R

5. @i 2% 3% (Publication/Presentation)

(1) T. 1. Farhana et al TRANSDUCERS &
EUROSENSORS XXXIII, Berlin, Germany,
2019/6/23-217.

(2) T. I. Farhana et al, CHEMINAS 40th, ACT City,
Hamamatsu, 2019/11/19-21.

6. B AFET (Patent) 72L




