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INTERNATIONAL SEARCH REPORT International application No,

PCT/AUS 10/55952

A, CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO1N 33/53 (2011.01)
USPC - 435/7.1
According to Intemational Patent Classification (IPC) or to both national clagsification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (¢lassification system followed by ¢lassification symbols)
USPC: 435/7.1

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST {PGPB,USPT ,USOC, EPAB,JPAB); Google; PubMed: multiplex, Immunoassay, hemoglobin, luminex, HbA1e, hemaglobin ¢,
Hbe, glycated, monaclonal, antibody, total, bead, fluorescent, epitope, TPKEKSAVT, SAVTALWGKVNY, KSAVTALWGKVNY, VTALW

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevani to claim No.
X PAPAYANNOPQULDU et al. Use of spedific fluorascent antibodies for the Identification of 45
- hameaglobin C in erythrocytes. Am. J. Hematol. 1977, 2{2):105-112; abstract —————
Y 5-6, 25-26
Y US 200410229284 A1 (LUCIW £t al.) 18 Novernber 2004 (18.11.2004) abstrack; para [0012], 1-6, 10-26, 30
[0018], [D025], [0041], [00451{0048), [0050], [0206]; Fig 1
Y DELAHUNTY. Convenient screening for hamoglobin variants by using the Diamat HPLGC 1-6, 10-26, 30
system. Clin. Chem, 1950, 36(6):903-905; abstract; pg 903, para 4
Y ELBAGGAR et al. Evaluation of the Criterion Stain Fres Gel Imaging System For Lise in 12,1
Waestarn Blotting Applications. Blo-Rad Laboratories, Inc. Bulletin 2008, 5861 Rev A. [Retrieved
from the Intemet on 7,05.2011:
<URL:www.blo-rad.comiwebrootiweb/pdffisrillterature/Bulletin_5781A.pdf>]; antibody 3E5 - pg
2, para 6
US 5,478,754 A (BRANDT et al.} 26 Dacember 1995 (26.12,1995) 1-6, 10-26, 30, 45
A US 2005/0158866 A1 (XIE et al.} 21 July 2005 (21.07.2005) 1-6, 10-26, 30, 45
US 2004/0214243 A1 (BURSHTEYN et al} 28 Qctaber 2004 (28.10.2004) 1-6, 10-26, 30, 45
D Further documents ar¢ listed in the continuation of Box C. D
*  Specinl categories of cited documents: “T"  later document published afler the intemnational filing date or priarity

“A" document defining the gencral state of the art which is not considered date and net in conflict with the application bu cited 1o understand
1o be of particular relevance the principle or theory undertying the invention
“E" earlier application or patent but published on or after the intethational «x» g of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered o involve an inventive
“L® d_o&mem :val;,il:_hhm;y r.hrglw douhlsd;n p-;'nmy ‘:;Iaim(s) or whictli. is step when the document i3 taken alone
cited to establish the publication date of another citation or other ..., . . : . :
i Y"  decument of particular relevance; the claimed invention cannot be
" special reason (a,s speafied) . . considered u:? involve an inventive step when the document is
“Q" document referming to an eral disclosure, use, exhibition or other combined with one or more other such docurnents, such combination
means being obvicus to a person skilled in the an
“P"  document published prior to the international filing date but laterthan  «g.
the priority date claimed

document member of the same patent family

Date of the eciual compledion of the international search Date of mailing of the international search report

2 5 MAY 201

10 May 2041 (10.05.2011)

Nam¢ and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissionar for Patents
P.0. Box 1450, Alaxandria, Virginia 22313-1450

Facsimile No.  s71.273.3001

Authorized officer:

PCT Helpdesk: §71-272-4300
PCT O5P: 571-272:7774

Lea W. Young

Form PCTASA/R 10 (second sheet) (uly 2009)
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INTERNATIONAL SEARCH REPORT Intzrnational application Ne.
PCT/US 10/55952

Box Ne. Il 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 Arnticle 17(2)(a) for the following reasons:

1. D 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 to such an
extent that no meaningful internationat search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafied in sccordance with the second and third sentences of Rule 6.4{a),

Box Ne, ITI  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

This application contains the following inventions or groups of inventions whith are not sc linked as to form a single general inventive
congept under PCT Rule 13.1.

O L

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

2, D As atl 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.:

4, E Ne required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the ¢laims; it is covered by claims Nos.:
1-8, 10-28, 30, 45, restricted to a HbC minimal epliope aa 4-12 and moncclonal antibody that selactively binds to said epliope

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

I:l 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.

I:I No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No,

PCTAIS 10455952

Continuation of Box lil - Obsarvations whers unity of invention is lacking:

Group I+; claims 1-30, 45-48, drawn to a method for individually detecting a plurality of hemoglobin-containing analytes comprising
HBA1C, and a plurality of hermoglobin variants in a single sample of blood cell lysate, by (a) incubating said sampls with a population of
beads, said population consisting of a plurality of subpopulations in a comman mixture, each bead of said population havitg bonded
thereto one of a plurality of classifier dyas that are equal in numbaer to said analytes and that are selectad such that said classifier dyes,
and thereby sald subpeputations, are differentlable from each other by fluorescent emissions emitted by said classifier dyes upon
excitation, each sald subpopulation further having bonded thereto an Immunological binding member having selective binding affinity
toward one of said analytes, to cause each analyle to bind to a diflerent bead sybpoputation through the immunologlcal binding
members borded to said subpopulations; (b) with said analytes bound to the beads of sald subpopulations, incubating said poputation
with & labelad binding membar that binds to all of sald analytss, thereby labeling sald analytes thus bound; and (c) with said bound
analytes so labeled, detecting labels bound to sald bound analytes whita differentiating said kabels so detected according to
subpopulations by flucrescent emissions, thereby individually detecting said analytes. Tha first invention is restricted to a HeC minimal
epitope 4-12 and manoclonal antibody that selectively binds to said epitope. Should an additional fee(s) be paid, Applicant Is invitad to
elect an additional specific antibodies to be searched. The exact claims searched will depend on Appliant’s election.

[NOTE: Claims 7-9, 27-20, and 46-48 ware not searched as they are drawn to nonelected subject matter.]

Group II, claims 31-44, drawn to a method for determining the proportion of a glycatad hemoglobin varlant relative to total hemagiobin in
a sample of blood cell lysate, by... (d) determining a concentration of total hemoglobin, and determining from sald concentrations the
proportion of said first analyta relative to total hemoglobin, and adjusting said proportion for the concentration of sald second analyte
relative to total hemoglobin by an adjustment factor empirically derived from a predetermined relation between said hemoglobin variant
concantration and the concentration of total hemoglobin so detected, thereby delermining the proportion of a glycated hemoglobin
variant relative to tolal hemoglobin.

The inventions listed as Groups |+ and |l do not relata to & single general inventive concept under PCT Rule 13.1 becauss, undar PQT
Rule 13.2, they lack the same or cormesponding special technlcal features for the following reasons:

The inventions of Group |+ do not Include the inventiva concept of a method for detarmining the proportion of a glycated hemaglobin
variant relative to total hemaglobin in a sample of blcod cell lysate, comprising {d) determining a concentration of total hemoglobin, and
datermining from said concentrations the proportion of said first analyte ive to total hemoglobin, and adjusting said proportion for
the concentration of said second analyle relative to total hemoglobin by an adjustment factor empirically derived from a predetermined
refation between said hemoglobin variant concentration and the concentration of total hemoglobin so detected, thereby d ining the
proportion of a glycated hemoglobin variant ralative to total hemoglobin, as required by Group II.

The inventions of Groups |+ and il share the technical faature of a method of claim 1, However, this shared tachnical featurs does not
represent a contribution over prier art as being obvious over US 2004/0229284 A1 to LUCIW et al. (hereinafier "Luciw”) in view of a
paper litled "Convanient screening for hemoglabin variants by using the Diamat HPLC system" by DELAHUNTY {(hereinafter "Delahunty)
(Clin. Chem. 1980, 36(6):803-905} as follows:

Luciw teches a method for indlvidually detecting a plurality of analytes comprising a plurality of protain variants In a single sample of
blood cell lysate (abstract; para [0046], [0050]; Fig. 1), said method comprising:

(a} incubating said sample with a population of beads, said population consisting of a plurality of subpapulations in a comman
mixture (para [0050]; Fig. 1B-1C}), each bead of sald population having bonded thereto one of a plurality of classifiar dyes that are equal
in number o said analytes and that are selected such that said classifier dyes, and thereby said subpopulations, are diffsrentiatable from
aach other by fluorescent emissions emitted by said classifier dyes upon excitation (para [0050); Fig. 1A), sach sald subpopulation
further having bonded therate an Immunaolegical binding member having setective binding affinity toward one of said anatytes (para
[0050j; Fig. 1A), to cause each analyte to bind to a different bead subpopulation through the immunclogical binding members bonded to
sald subpopluation (para [0050]; Fg. 1C);

{b) with said analytes bound to the beads of said subpopulations, incubating said pepulation with a labed binding member that binds
to all of Baid analytes, thareby labeling said analytes thus bound (datection reagent - para [0050]; Fig. 1B-1C};

(¢} with said bound analytas se labeled, detecting labels bound to said bound analytes while differentlating said labels so detected
according to subpopulations by fluorescent emissions, thareby detecting said analytes {para [0050); Fig. 10).

Luchw does not teach that the plurallty of analytas comprises HbA1¢ and a plurality of hemoglobln variants. However, Luciw does teach
that the protains to be analyzed ¢an be ™ tially any desired proteins™ (para [0045]}, that the method is capable of diferentlating
between postiranslationally-modified proteins, Including glycosylated proteins (para [0012), {0015]), and that the method can be
muttiplexed using four or more different detection reagents (para [0048]).

Delahunty teaches that hemaglobin has several different variants, Including HbA1¢ (abstract), and further teaches the ulility of a methad
capable of differentiating batween said different variants (abstract). Delahunty further teaches that the disclosed method uses HPLC
(abstract), which is more expensive and inconvenlent than a method such as that taught by Lugiw. It thus would have been obvious to
one of skill in the art to adapt the method taught by Luciw ta Individually detect HbA1c and a plurality of different hemoglobin variants. As
sald method would have been cbvious to one of ordinary skill in the art at the time of the invention, this cannot be considered s special
technical feature that would otherwise unify the groups.

Another technical feature of the inventions listed as Group 1+ Is an apltope of tha spacific amino acld sequence recited therein. As no
significant structural similarities can readlly be ascertained among the epitopas, the inventions do not share a spedial tachnical feature.
Without a shared special technical feature, the Inventions lack unity with ona anothar.

Another technical feature of the invantions listed as Group I+ is a monoctonal antibody binding to a specHic epitope. As no significant
structural similarities can readlly be ascartained among monaclonal antibodies binding to diffarent specific epitopas, the inventions do
not share a spacial technical feature. Without a shared special technical feature, the inventions lack unity with one ancthar.

Groups 1 and Il therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical leaturs.

Form PCT/ISA/10 (extra sheet) (July 2009)
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