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2. l—___l Claims Nos.:
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3. D Claims Nos.:
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searchable claims.
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BOX III. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I, claim(s) 1-52 and 137-148, drawn to a method.

Group II, claim(s) 53-79, drawn to an apparatus.

Group III, claim(s) 80-100, drawn to a method.

Group IV, claim(s) 116-136, drawn to signaling nanostructure and a related kit.
Group V, claim(s) 149-155, drawn to metallic nanoparticle.

Group VI, claim(s) 156-174, drawn to method for identifying target nucleic acid.
Group VII, claim(s) 175-176, drawn to diagnostic profile.

This application contains claims directed to more than one species of the generic invention. These species are deemed to lack unity of
invention because they are not so linked as to form a single general inventive concept under PCT Rule 13.1.

In order for more than one species to be examined, the appropriate additional examination fees must be paid. The species are as follows:
The invention of Group I has the following 5,184,000 species:

The applied energy is

Electric field
DC field
AC field
Capacitive field
Thermal
Electrical
Chemical

ATP

NADH

Photonic
Magnetic
Kinetic
Acoustic
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Ultrasonic
Microwave
Radiative
Reversible alteration is:
Deformation
Elastic
Inelastic
Plastic
Angular motion
Separation distance
A rotation
A linear displacement
Helical motion
In response to shear force
In response to pressure
Interaction is
Resonant energy
Dipole coupling
Quadrapole coupling
Fluorescence resonance energy transfer
Plasmonic
Near field coupling
Photonic
Capacitive
Magnetic
Electrostatic
Method further comprises detecting a changed characteristic resulting from the interaction, wherein the characteristic is
A variation in luminescence
A variation in fluorescence
A variation in optical properties
Color
A magnetic field
An electric field
Raman scattering SERS)
Raman spectra
The reversibly altering interaction occurs:
In a solution
At a fixed location for which there is no a priori knowledge
In a homogeneous assay
In a heterogeneous assay
In an in situ assay .
At a fixed location for which her is a priori knowledg
Method is performed on
A microarray
A nanoarray
Target is
A nucleic acid
A protein
Inorganic surface
Genomic nucleic acid
Antigen and wherein the first and second target binding elements are antibodies that bind to the antigen
Detecting a target in a biological sample comprising
Cells on a microscope slide
Target is nucleic acid
Tissue on a microscope slide
Target is nucleic acid
The nanostructure further comprises a first target binding region having a target binding element attached thereto that is
selective for a predetermined target; and wherein the associated structure further comprises a second target binding region having
attached thereto a second target binding element that is selective for the same predetermined target
a. The first and second target binding elements are oligonucleotides
10. Method is adapted to be performed in solution, and wherein the method is performed without removing the nanostructure or the

assaciated-structure from-the solution
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The apparatus of Group II comprises the following 9,408 species:
1. Nanostructure is a:

a Quantum dot

b Semiconductor nanoparticle
c Photonic crystal

d Metallic nanoparticle

e Ceramic nanoparticle

f. Polymeric nanoparticle

g Nanotube

2. Associated structure is:

a Quantum dot

b Semiconductor nanoparticle
c Photonic crystal

d Metallic nanoparticle

e Ceramic nanoparticle

f. Polymeric nanoparticle

g Nanotube

3. Apparatus further comprises:

a. Fluorophore

b. Quencher

c Chromophores

d Phycobillic protein

e. Lumiphore

f. Fluorescent protein
4. Apparatus further comprises interaction element attached to:

a The nanostructure

b The associated structure

5. Interaction element is

a Pressure responsive element

b Displacement amplifying element

6. Nanostructure attached thereto a fluorescent donor, and wherein the associated structure further comprises a fluorescent quencher

7 The nanostructure and the associated structure have attached thereto individual members of a fluorescent energy transfer (FET)
pair

8. The nanostructure and the associated structure are adapted to reversibly and spatially independently interact with each other and
a target

a In solution

b On a surface

i Microarray

ii. Nanoarray

The invention of Group II comprises the following 192 species:
1. Driving force is

a Photonic

b Electrical

c Thermal

d Magnetic

e Periodic

f. A series of impulses

g . An impulse

h Constant

2. The information signal is a variation in
a Fluorescence of the nanostructure, associated structure, and target combinations

b Color of the nanostructure, associated structure and target combinations

c Temperature of the nanostructure, associated structure and target combinations

d Electric field strength of the nanostructure, associated structure and target combinations

e Magnetic field strength of the nanostructure, associated structure and target combinations

f. Frequency of a characteristic of the nanostructure, associated structure and target combinations
3. Processing the detected information signal

a To classify a molecular binding event

b Utilizing neural networks

L¢c— Utilizing Bayesian networks

Form PCT/ISA/210 (extra sheet) (April 2005)
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d. Utilizing MAP detection
4. Method further comprising applying a driving force that produces reversibly-altering interaction between a nanostructure, an

associated structure, and a target comprising the information signal.

The System of Group IV comprises the following 48 species:

Imparted energy is
Photonic
Electrical
Thermal
Magnetic
Periodic
A series of impulses
An impulse
Constant
Transduced output is a variation
Fluorescence of the nanostructure, associated structure, and target combinations
Color of the nanostructure, associated structure and target combinations
Temperature of the nanostructure, associated structure and target combinations
Electric field strength of the nanostructure, associated structure and target combinations
Magnetic field strength of the nanostructure, associated structure and target combinations
Frequency of a characteristic of the nanostructure, associated structure and target combinations

The signaling nanostructure and related kit of Group V comprises the following 105 species:

The signal influencing element is a signal inhibiting element
The signaling nanostructure is fluorescent and the signal inhibiting element is a fluorescent quencher
The target binding region and the signal influencing region are asymmetrically patterned on the surface of the signaling

nanostructure

Nanostructure comprises only one target binding region
The signal influencing element is a metallic nanoparticle
Target binding element is
An oligonucleotide
An antibody
A polypeptide
The signaling nanostructure and the signal influencing element are attached via the target binding element
The signal influencing element further comprises at least one target binding region, and wherein the signaling nanostructure

rther comprises a second signal influencing element attached thereto

Tethering group is a
Synthetic polymer
Single stranded nucleic acid

Fatty acid
Glycosaminoglycan
Polypeptide

etallic nanoparticles of Group VI comprise the following 12 species of:
Signaling element is a ‘
Quantum dot
Fluorophore
FRET donor
FRET acceptor
Target binding element is a/an
Antibody
Nucleic acid
Polypeptide

ethod of identifying a nucleic acid of Group VII comprises the following 97 species:
Target nucleic acid molecule is
DNA
RNA
First nucleic acid probe is
DNA
RNA

L3 Second-nucleicacid probe-is

Form PCT/ISA/210 (exira sheet) (April 2005)
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DNA
RNA
Pulse electric field is
Alternating
Direct current
Signaling element is nanoparticle, which comprises:
Polymer bead
Quantum dot
Gold particle
Sample associated with solid support
Array
. Microarray
Amplifying target nucleic acid

TP AL TR LoD RO

The inventions listed as Groups I-VII do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: The methods, apparatus, system, and kit
are all linked through the presence or use of nanoparticles. US Patent Application Publication US 2002/0127574 A1 teaches the
development and use of nanoparticles in forming conjugates with oligonucleotides. Paragraph 0178 teaches of metallic and
semiconductor nanoparticles, the presence of fluorescent moieties, and the detection of target molecules, such as nucleic acids.
Accordingly, the inventions are not so linked by a special technical feature so as to have unity of invention under PCT Rule 13.1.

The species listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 13.2, the
species lack the same or corresponding special technical features for the following reasons: The species set forth above are all found
within Groups I-V1I, which, for reasons set forth above, lack unity of invention.
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