US 20020083710A1

a2 Patent Application Publication (o) Pub. No.: US 2002/0083710 A1l

a9 United States

Schneider et al.

(43) Pub. Date: Jul. 4, 2002

(549) MOLECULAR MOTOR

(75) TInventors: Thomas D. Schneider, Frederick, MD
(US); Ilya Gennadiyevich Lyakhov,
Frederick, MD (US)

Correspondence Address:
KILARQUIST SPARKMAN, LLP
One World Trade Center, Suite 1600
121 SW Salmon Street

Portland, OR 97204-2988 (US)

(73) Assignee: The Government of the U S A, as rep-
resented by the Secretary of the Dept.
of Health & Human Service

(21) Appl. No.: 10/061,377

(22) Filed: Feb. 1, 2002

Related U.S. Application Data

(63) Continuation-in-part of application No. PCT/US00/
20925, filed on Jul. 31, 2000, which is a non-provi-
sional of provisional application No. 60/146,975,
filed on Aug. 3, 1999.

10

\

Publication Classification

(51) Int.CL7 ... FO1K 1/00; FO3H 1/00; FO2B 1/00;
C12Q 1/00; C12N 9/00
(52) US.CL oo 60/721; 435/4; 435/183

(7) ABSTRACT

A molecular motor in which multiple concentric cylinders
(or nested cones) rotate around a common longitudinal axis.
Opposing complementary surfaces of the cylinders or cones
are coated with complementary motor protein pairs (such as
actin and myosin). The actin and myosin interact with one
another in the presence of ATP to rotate the cylinders or
cones relative to one another, and this rotational energy is
harnessed to produce work. The concentration of ATP and
the number of nested cylinders or cones can be used to
control the rotational speed of the motor. The length of the
cylinders can also be used to control the power generated by
the motor. In another embodiment, the molecular motor
includes at least two annular substrates wherein one annular
substrate is coated with a first motor protein and the other
annular substrate is coated with a second motor protein. The
first and second motor proteins interact with each other to
move the second annular relative to the first annular sub-
strate.
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