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INTERNATIONAL SEARCH REPORT

JP 2015-507199 A 2015.3.5

[nternational application No.
PCTAUS 13/24158

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - C12M 1/34; BO5SD 3/00; AG1K 49/00 (2013.01)

USPC - 435/287.2

According to International Patent Ciassification (JPC) or 1o both national classification and IPC

B.  FIELDS SEARCHED

Minimum decumentation searched {classification system followed by classification symbols)

IPG(8) - C12M 1/34; BOSD 3/00; AG1K 49/00 (2013.04)
USPC: 435/287.2

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

USPC: 435/2B7.2; 427/2.11, 424/9.1 (text search)

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

Electronic data bases: PatBase; Google Scholar

Search terms: sel-assembled monolayer (SAM), binary, aplamer, surface plasmon resonance (SPR), reductive desorption, (1-mercapto-
11-undecyljtri(gthylene glycol) (PEG3), dithiobis-N-succinimidyl propionate (DTSP), 3-mercaptoproplonic acid (MPA)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

Category* Citation of document, with indication, where appropriate, of the relevant passapges
X US 2010/0284917 A1 (KUSTNER et al.) 11 November 2010 {11.11.2010). Especially para 1
[0026-0034], [0133], [0135}
X US 2010/0099203 A1 (CHANG et al.) 22 April 2010 {22.04.2010). Especially para [0005], 1.2,133
- [00086], [0015), [2017], [0018], [0063], [0089], [0091], (0142], [D146]. ————emnaree
Y 3-12, 13/(1-12)
Y PARK et al., Surface modificatlon of gold electrode with gold nanoparticles and mixed self- 312, 13/{1-12), 19, 20
assembled monolayers for enzyme biosensors. Korean journal of chemical engineering, 1
January 2011, Vol 28, No 1, pages 64-70. Abstract, pg 65, col 1, para 3, pg 65, col 2, para 3 to
pg 66, col 1, para 2
Y POLLET et al., Fiber optic SPR blosensing of DNA hybridization and DNA-protein interactions. 5, 8,10-12, 13/(5.8,10-

para b

Biosens Bicelectron 15 Decembar 2009, Vol 25, No 4, Pages 864-869, Espacially pg 865 col 2

12), 19, 20

D Further documents are listed in the continuation of Box C.

[l

. Special categories of cited documents:

“A"  document defining the general state of the art which is not considered
to be of particular relevance

“E” carlier application or patent but published on or after the international
filing date

“L™ document which may throw doubts on priority claim{s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0"  document referring to an oral disclosure, use, exhibition or other
means

“P"  document published prior to the intemationa! filing date but later than

the priority date ct

“T"  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underfying the invention

document of parti T 1 the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is Laken alone

document of particular relevance; the claimed invention cannot be
considered to involve an invenlive step when the documenit is
combined with one or more other such documents, such combination
being obvious 1o a person skilled in the art

“&” document member of the same patent family

wyr

wy

Date of the actuat completion of the intemational search

31 May 2013 (31.05.2013)

Date of mailing of the international search report

2 1JUN 2013

Name and mailing address of the 1ISA/US

Mail Stop PCT, Attn: 1ISA/JS, Commissioner for Patents
P.C. Box 1450, Alexandria, virginia 22313-1450

Facsimile No.  g74.273-a201

Authorized officer:
Lee W. Young

PCT Halpdesk: 571-272-4300
PCT OSP: 571-272-7774
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 13/24138

Box Ne. | Nugcleotide and/or amino acid sequence(s) {(Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the internaticnal search was
carried oul on the basis of a sequenee listing filed or furnished:

a. (means)

l:, on paper
in electronic form

b. (time)
in the international application as filed
N/
M together with the international application in electronic form
D subsequently to this Authority for the purposes of search
2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

siatements that the information in the subsequent or addilional copies is identical to that in the application as filed or does
not go beyend the application as filed, as appropriate, were furnished,

3. Additional comments:
GenCore ver 6.4.2 SEQ ID NOs; 4,5,6,7

Form PCT/ISA/210Q (continuation of first sheet (1)) {(July 2009}
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 13/24158

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has net been established in respect of certain claims under Article 17(2)(a) for the following reascns:

1. D Claims Nos_:

because they relate to subject matter not required to be searched by this Authority, namely:

2. r_—l Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. X0 Claims Nos.: 1418, 21-30, 3269, 83, 84
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This Intemnational Searching Authority found multiple inventions in this international application, as follows:

Please see Extra Sheet

1. D As all required additional search fees were timely paid by the applicant, this internationa! search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

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

F -

. No required additional search fees were timely paid by the applicant. Consequently, this interational search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Claims 1-13, 18, 20, 133 .

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D 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 No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (July 2009}
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Continuation of:
BoxNo Ml Lack of Unity of Invention

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 addittonal examination fees must be paid.

Group |: claims 1-13, 19-20 and 133, drawn o a method for optimizing sensitivity and/or selectivity of a sensor for cne or more analytes,
comprising: linking one or mare typas of aptamers to a substrata with a seff-assembled monolayer (SAM) linkage, the SAM linkage
having & desired linking spacing and/or length to form a functionalized surface on the subsirate, the desired finkege spacing and/or
{ength being chosen In order to optimize at least one of surface plasmon resonance (SPR), Raman spectroscopy. or fluorescence
spectrascopy sensltivity and selectivity based on analyte andfor aptamer characteristics.

Group lI+: claims 31, 76-82 and 85-132, drawn to a sensor, comprising one or more types of aptamers linked to a substrate with a self-
assembled monolayer (SAM) linkage, the SAM linkage having a desired linking spacing andfor length to form a functionalized surface on
the substrate, the desired linkage spacing and/or length being chosen in order to optimize at least one of surface plasmon resonance
(SPR}, Raman spectroscopy, or fluorescence spectroscopy sensitivity and selectivity based on analyte and/or aptamer characteristics.
Group II+ further comprises aptarners specifically directed to glycated hermoglobin (SEQ ID NOs: 4, 5), non-glycated hemoglobin (SEQ
ID NCs: 6, 7), glycated sgrum albumin {SEQ ID NOs 3, 8, 9) and non-glycated serum albumin (SEQ 1D NO: 10-15). The first invention is
restricted to the first named aptamer directed to glycated hemoglobin, SEQ 10 NO: 4 (Claims 31, 76-82, 85-89, 132). Should an
additional fee be paid, Applicant is invited to elect this or an additional aptamer sequence(s). The exact claims searched will depend on
Applicant's electlon. Fallure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s} will result in
anly the first claimed invention to be searched/examined.

Group lll+: claims 70-75, drawn to a method of identifying a single targst-site binding aptamer and aptamer compositions specifically
directed to SEQ ID NOs: 3,4, 5. 6,7, 8,9, 10, 11, 12,13, 14 and 15. The first invention is restricted to SEQ ID NO: 3 {Claims 70-75).
Should an additional fee(s) be paid, Applicant Is invited to elect this or an additional apartmer sequence(s). The exact claims searched
will depend on Applicant's elaction. Failure to clearly Identify how any paid additional invention fees are to be applied to the "+" group(s)
will result in only the first daimed inventicn to be searched/examined. "

The inventions listed as Groups |, i+ and lli+ 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 comesponding special technical features for the following reasons:

Special Technical Featuras
Group | requires the special technical feature of optimizing sensitivity and/or selectivity of a sensor for one or more analytes (claim 1},
net required by Groups 1+ and Fil+,

The inventions of Greup Ii+ include the special technical feature of 2 composition comprising a sensor, comprising one or mere types of
aptamers (inked to a subsirate with a self-assembled monolayer (SAM) linkage {claim 31), not required by Group Hi+.

The invantions of Group I+ include the special technical feature of identifying a single target -site bircting aptamer (claim 70), not
required by Groups ) and I+,

The inventions of Group | and il+ include the special technical feature of a sensor, comprising one or morg types of aptamers linked to a
subsirate with a self-assembled monolayer (SAM) linkage, not required by Group lil+,

Common Technical Features

The inventions of Groups I-ilI+ share the technical feature related to aptamers.

The inventions of Groups | and 11+ share the technical feature of a sensor, comprising one or mose types of aptamers linked o a
substrate with a self-assembled monolayer {SAM) linkage, the SAM linkage having a desired linking spacing and/or length to form a
functionalized surface on the substrate, the desired linkage spacing and/or length being chosen in order to optimize at least one of
surfaca plasmon resonance (SPR), Raman spactrascopy, or flucrescence spectroscapy sensitivity and selectlvity based on analyte
andfor aptamer characteristics. However, this shared technical fealure does not represent a contribution over pricr art as being
anticipated by US 2010/0284917 A1 to KUSTNER et al. (herelnafter 'Kustner’). Kustngr teaches a sensor {para [0001], [0018]- [0023],
[0257]) comprising one or more types of aptamers (para [0135], [0144]) linked to a substrate with a self-assembled monolayer (SAM}
linkage (para [0021]-[0022], [0025)-[0049]), the SAM linkage having a desired linking spacing and/or length to form a functionalized
surface on the substrate (para [0024]}, [0033), [0047] spacer 5p), the desired linkage spacing and/or length belng chosen in order to
optimize at isast one of surface plasmon resonance (SPR), Raman spectrascopy, or fluorescence spectroscopy sansitivity and
selectivity based on analyte and/or aptamer characteristics (para [0052]- [0054), [0052]- ‘prevent the undesired apgregation of several
SERS markers?, [0054]-?spacer groups having different lengths can provide further advantages').

As said technical features were known in the art at the time of the invention, these cannot be considered special technical features that
would otherwise unify the groups.

The invantions of Group lli+ shara the tachnical featura of a method of identifying a single target-site binding aptamer {claim 707},
However, this shared technical feature does not represent a contribution over prior art as baing obvious over US 2010/0304991 A1
(Brown) in view of US 2011/0144187 A1 to Wang et al. (hereinafter Wang').

rr———seeemsameGEg next Extra Sheet——m ——
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Continuation of:
Pravious gxtra sheet (Box No 1l Lack of Unity of Invention)}

Brown teaches a basic SELEX process comprising tdentifylng a single target-site binding aptamer from a pool of nucleic acids having
single-target-site-binding-aptamers and non-target-protein-binding-aptamers therein (para [0005]), a candidate mixture of nucleic acid of
differing sequences), comprising:

a) adding to the pool of nuclelc acids, a single-site-target-protein-complex, wherein both the single-target-site-binding-aptamers and the
non-target-protein-hinding-aptamars present in the pool bind to the single-site-target-protein-complex, and form a singls-target-site-
binding aptamer + non-target-protein-binding-aptamer + single-site-target-protein-complex (para [0006]-[0007], candidate mixture is
contacted with the selected target under conditions favorable for binding between the target and members of the candidate mixture,
forming nucieic acid-target pairs including nucleic acids having the strangest affinity for the target and these nucielc acids with lesser
affinity o the target. Brown's teaching of nucleic acid-target pairs including nucleic acids having the strongest affinity for the target and
those nuclelc acids with legser affinity to the target corresponds to claimed Janguage 'a single-target-site-binding aptamer + non-target-
pretein-binding-aptamer + single-site-target-protein-complex’; para [0013), isolated protein target);

b) separating the single-target-site-binding-aptamer + non-target-protein-binding-aplamer + single site-target-protein-complex from the
pool (para [0007], set the partitioning criteria so that a significant amount of the nucleic acids in the candidate mixture (approximately 5-
50%) are retained during partitioning. In other word, Brown teaches that nucleic acid-target pairs comprises high affinity nucleic acid-
target and lesser affinity nucleic acid-target is separated from the pool of nucleic acids);

¢} eluting the single-target-site-binding-aptamers and the non-target-protein-binding-aptamers from the single-site-targst-proteln-
complex (para [D008], Those nucleic acids selected during partitioning as having the refatively higher affinity to the target are then
amplified to create a new candidate mixture. In other words, Brown teaches that higher affinity aptamers and lesser affinity aptamers
ars separated from thelr target protein and the high affinity aptamers are used for amplification), but does not specifically teach d)-f).
Wang teaches a method to Identify aptamers from a pool or library of oligonucleotides wharein the desired aptamers having biased
affinity for glycan, and most preferably for distinct glycosylation sites of a target polypeptide or protein (i.e. glycated proteins) (para
[0139), Fig. 20). Wang discloses that said method comprises a counter-selection step wharein using a deglycosylated target polypeptide
will eliminate those aptamers selectively binding to sites on the polypeptide alone. Counter-selection, using micro-beads afone will
partition out those aptamers binding to the beads themselves {para [0140], Fig. 20). it would have been obvious to ane of ardinary skill
inthe art to have applled the SELEX process incorporating counter-selection step as taught by Wang to the basic SELEX process of
Brown, and thus to have obtained claimed method of identifying a single target -site binding aptamer wherein said methed further
comprises:

d}adding to the elute of the previous step, a nen-target-protsin-complex, wherein the non-targst-protein-binding-aptamers present in the
elute of step c) bind to the non-target-protein complex, and form a non-target-protein-binding-aptamer+non-target-protein-complex {note,
a counter-selection process corresponds to Wang's deglycosylated proteins);

€) separating the non-target-protein-binding-aptamer+non-target-protein-complex from the elute of the previcus step, leaving the single-
target-site-binding-aptamer in the elute (see Wang, para [0138}-[0140), Fig. 20); and

f) separating the single-target-site-binding-aptamers from the elution; optionally, further amplifying the single-target-site-binding-
aptamers (see Wang, para [0139}-[0140], Fig. 20). This Is because that a SELEX process incorporating counter-selection step as taught
by Wang is sffective in selecting an aptamer directed against glycated protein (para [0139]-[0140]). As said technical feature was known
in the art at the time of the invention, this cannot be considered a special technical features that would otherwise unify the groups.

Anather special technical feature of each invention listed as Groups I+ and HI+ is the specific sequences recited therein. Because there
Is no significant structural similarity that can readily be ascertained among SEQ D NOs: 3-15, this technical feature is not a common
technical feature. Without a shared special technical feature, the inventions lack unity with one another.

Therefore, Groups I, 1+ and I+ lack unity under PCT Rule 13 because they do not share a same or corresponding special technical
feature. .
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