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INTERNATIONAL SEARCH REPORT

International application No.

PCT/USN4/34844

A, CLASSIFICATION OF SUBIECT MATTER
IPC(T) : GOIN 33/00
USCL 435/6, 287.2; 436/94, 536/23.1

B. FIELDS SEARCHED

According to Interpationa) Patent Classification (IPC) or to both national clagsification and IPC

U.S. : 435/6, 287.2; 436/94; 536/23.1

Mininum documentation searched (classification system followed by classification symbols)

Docurnentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EAST (USPAT, USPGP, EFQ, JPO, Derwent)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

specified)
%0 documen: referring to an osal disclosure, use, exhibltlon or cther means

“p*  docoment published prior to the internationsl filing date but later than the
prioriry date clalmed

Category * Citation of document, with indication, where appropriaie, of the relevant passages Relevant to claim No.
X TS 2002/0127574 Al (Mirkin et al.) 12 September 2002 (12.09.2002), see paragraph 0178. 1, 2, 137, and 138
D Purther documents are listed in the continuation of Box C. D See patent family annex.
* Specitt categorles of clied documents: “T Tnter document published afier the international filing date or prioriy, |
dalcandnmhtwnﬂlc:vmhmuppucaﬁmhmdmdmmﬂmmndtlgel .
“A " document defiziap the peneral stae of the 21 which s not considered 1o be of principle or theory undeslying the invention !
paticular relevance
X document of particular relevance; Ibe clained inventon cannot be
“B"  earler application or paert pubfished on or after the international filing date considered novel or cannos be considered to involve an inventive: step
when the documery; is taken tlone
“L"  document which may throw doubts on priosity claimf(s) ar which is cited to
establish the publication date of another citation or other spectal reason (as e i document of particular relevance; the clsired invention eannot be

considesed 1o involve an inventive step when the document is
comhined with 00e or more other such documents, such combination
being obvious w0 a person skitled in the art

. & docusment mexber of the same patent family

Date of ihe actual completion of the international search

Date of mailing of the international search report

91 0CT

Commissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (703} 305-3230

31 Augmst 2005 (31.08.2005)
Name and mailing address of the ISA/US Autherized officer
Mail Stop PCT, Atm: ISA/TS Bradley L. Sisson

Telephone No. (571} 272-0500

Form PCT/ISA/210 (second sheet) (April 2005)

JP 2007-516843 A 2007.6.28
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INTERNATIONAL SEARCH REPORT Internation! application No.

PCT/US04/34844

Box No. II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)
This international search report has not been established in respect of certain claims under Article 17(2)(2) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements 10 such
an extent that ne meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are ot drafted in accordance with the second and third sentences of Rule 6.4(z).

Box No. Il Observations where unity of inveniion is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Please See Continuation Sheet

As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As al! searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of any additional fees.

As only some of the required additional search fees were timely paid by the applicant, this internationat search report
covers only those claims for which fees were paid, specifically claims Nos.:

0

4. E‘ No required additional search fees were timely paid by the applicant. Consequently, this international search. report is
restricted to the invention first mentioned in the claims; it is covered by clzims Nos.: 1,2,137 and 138

Remark on Protest I:I The additional search fees were accompanied by the applicant’ s protest and, where applicable, the
payment of a protest fee.

I:, The additional search fees were accompanied by the applicant’ s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D Ne protest accompanied the payment of additional search fees.

Porm PCT/ISA/210 (continuation of first sheet(2)) {April 2005)
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Internatior:al application No.
INTERNATIONAL SEARCH REPORT PCI/US04/34844

BOX ITl. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

This application contains the following inventions or groups of inventions which are not so linked as 1 form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriase additional examination fees roust be paid.

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

Group 1T, claim(s) 53-79, drawn to an apparatus.

Group HI, 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 VIL, claim{s) 175-176, drawn to diagnostic profile.

This application contains claims directed o more than one species of the generic invention. These species are deemed to lack ity of
invention because they are not so linked a5 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 inveation of Group I has the following 5,184,000 species:

1. The applied energy is
a. Electric field
b. BC field

c. AC field

d. Capacitive field

€ Thermal

f. Electrical

E. Chermical

i. ATP
ii. NADH

h. Photenic

i Magnetic

. Kinetic

k. Acounstic

Form PCT/ISA/210 (extra sheet) (April 2005)
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International application No.
INTERNATIONAL SEARCH REPORT PCT/US04/34844

OIS MRS P NP ONI AN TR MTE MR RR TR AR AR

FEECELBER QOSSR NP RD

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 (0 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 Juminescence
A variation in fluorescence
A variation in optical properties
Color
A magnetic field
An electric field
Raman scarering 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 bomogeneous assay
In a heterogeneovs assay
In an in situ assay .
At a fixed lacation 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 nueleic 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 microscops slide
Targert is nucleic acid
Tissue on a microscope slide
Target is nucleic acid
The nanostructure forther 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 marget 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 nanostrusture or the

Form PCT/ISA/210 (extra sheet) (April 2005)
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International application No.
INTERNATIONAL SEARCH REPORT PCT/USD4/34844

The apparatus of Group I comprises the following 9,408 species:
Nanostructure is a:
Quanfum dot
Semiconductor nanoparticle
Photonic crystal
Metallic nanoparticle
Ceramic nanoparticle
Polymeric nanoparticle
Nanotube
Associated structure is:
Quantum dot
Semiconductor nanoparticle
Photonic crystal
Metallic nanoparticle
Ceramic nanoparticle
Polymeric nanoparticle
Nanotube
Apparatus further comprises:
Fluorophore
Quencher
Chromophores
Phycobillic protein
Lumiphore
Fluorescent protein
Apparatus further comprises interaction element attached to:
The nanostructure
The associated structure
Interaction element is
Pressure responsive element
Displacement amplifying element
Nanostructure attached thereto a fluorescent donor, and wherein the associated structure further comprises a fluorescent quencher
The nanostructure and the associatad structure have attached thereto individual members of a flnorescent energy transfer (FET)

ENPFFUTD PP AD TP WER MO AP R NP S AR TR
E

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

it Nanoarray

The invention of Group II comprises the following 192 species:
1. Driving force is
Photonic
Electrical
Thermal
Magnetic
Periodic
A series of impulses
, An impulse
Constant
The information signal is a variation in
Fluorescence of the nanostructure, associated structure, and target combinations
Color of the nanosiructure, associated structure and target combinations
Temperature of the nanostructure, associated structore and target combinations
Electric field strength of the nanostructare, associated structure and target combinations
Magnetic field strength of the nanostracture, associated structure and target corbinations
Frequency of a characteristic of the nanostructure, associated structure and target combinations
Processing the detecied informatien signal
To classify a molecular binding event

FRUNE RN TR NER SRS O

Utilizing neoral networks

L. Utilizing-Bayesian-networks.
Form PCT/ISA/210 (extra sheet) (April 2005)
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International application No.
INTERNATIONAL SEARCH REPORT PCT/US04/34844

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 strusture and target combinations
Temperature of the nanostrucwure, associated structure and target corbinations
Electric field strength of the nanostructure, associated strueture and target combinations
Magnetic fleld strength of the nanostructure, associated structure and target combinations
Frequency of a characteristic of the nanostructure, associated structare and target combinations

HOARTENFE MRS OR -

The signaling nanostracture and relaied kit of Group ¥V comprises the following 105 species:
1. The signal influencing element is a signal inhibiting element
2. 'The signaling nenosiructure is fiuorescent and the signal inhibiting element is a fuorescent quencher
3. The target binding region and the signal influencing region are asymmetrically patterned on the surface of the signaling
DANOSLTUCLUre

Nanostructure comprises only one target binding region

The signal infivencing 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 regien, and wherein the signaling nanostructure
er comprises a second signal influencing element artached thereto '

Tethering group is a

Synthetic polymer

Single stranded nucleic acid

Fatly acid

Glycosaminoglycan

Polypeptide

wNe R

w&pvypg

Metallic nanoparticles of Group VI comprise the following 12 species of:
1. Signaling element is a '

a Quantum dot

b Fluorophare
[ FRET donor
d FRET acceptor
2. Target binding element is afan
e. Antibody
. Nucleic acid
£ Polypeptide
2

b

2,

b.

Method of tdentifying 2 nucleic acid of Group VII comprises the following 57 species:
1. Targei nucleic acid molecule is
DNA
RNA
First nucleic acid probe is
ES DNA
RNA

3. S I 1- -i t B

Form PCT/ISA/210 (extra shest) (April 2005}
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Tternational application Na.
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DNA
RNA
Pulse electric field is
Alternating
Direct curreit
Signaling element is nanoparticle, which comprises:
Polymer bead
Quantum dot
Gold particle
Sample associated with solid support
Array
b. Microarray
Amplifying target nucleic acid

PR

ap oo

B

The inventions lisied 2s Groaps I-VII do not relate to 2 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, systemn, and kit
are all linked through the presence or use of nanoparticles, US Patent Application Publication US 2002/0127574 Al teaches the
development and nse of nanoparticles in forming conjugates with oligomcleatides. Paragraph 0178 teaches of metallic and
sexniconductor nanopasticles, 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 s to have unity of invention under PCT Rule 13.1.

The species listed above do nof 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 reasens: The species set forth above are all found
within Groups I-VTI, which, for reasons set forth above, lack unity of invention.

Form PCT/ASA/210 (exira sheet) (April 2005)
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