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(57) Abstract: A concentrated sample having enhanced concentration of the one or more different populations of target rare mo-
lecules is incubated with, for each different population of target rare molecules, a particulate or non-particulate affinity agent that
comprises a specific binding partner that is specific for and binds to a target rare molecule. The affinity agent comprises a mass spec-
trometry (MS) label precursor or a first alteration agent, which either facilitates the formation of an MS label from the MS label pre -
cursor or releases an entity that comprises the MS label precursor from the affinity agent. The MS label corresponds to one of the
populations of target rare molecules. A second alteration agent is employed if the first alteration agent does not facilitate the forma -
tion of an MS label from the MS label precursor. MS analysis is used to determine each difterent MS label.
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Box No. 11 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)(a) for the following reasons:

|8 |___I Claims Nos.:

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

2. I:] Claims Nos.:

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

-3, D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIl  Observations where unity 6finvention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
----- Go to Extra Sheet for continuation------

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

2. I:I 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.:

4. }X{ No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the mvcmlon first mentioned in the claims; it is covered by claims Nos
Claims 1-12, 16-20

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 appllcant 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.
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----continuation of Box Ili (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 additional examination fees must be paid.

Group |: Claims 1-12 and 16-20, drawn to a method of detecting one or more different populations of target rare MOLECULES in a
sample suspected of containing the one or more different populations of rare molecules and non-rare molecules.

Group |I: Claims 13-15, drawn to a method detecting one or more different populations of target rare CELLS in a sample suspected of
containing the one or more different populations of rare cells and non-rare cells.

The inventions listed as Groups | and Il 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:

Special Technical Features:

Group | has the special technical feature of concentration enhancement-and detection of rare molecules isolated from a fiuid, not
required by Group |l.

Group Il has the special technical feature of concentration enhancement and detection of rare cells isolated from a biological fluid, not
required by Group I. .

Group | has the special technical-feature of an affinity reagent specific for a rare molecule, not required by Group II.
Group |l has the special technical feature of an affinity reagent specific for a rare cell, not required by Group |.
Common Technical Features:

V Groups | and II share the following common technical features:
1. Enhancing the concentration of a rare component of a population (i.e. of molecules or cells).

2. Incubating the component with an affinity agent specific for the component, where the affinity agent comprises a mass spectrometry
label precursor and/or alteration agent .

3. Forming a retentate and a filtrate by contacting the incubated sample with.a porous matrix.
4. Subjecting one or both of the retentate and the filtrate to mass spectrometry analysis to determine the presence and/or amount of
each different mass spectrometry label

5. Relating the presence and/or amount of each different mass spectrometry label to the present and/or amount of each different
population of target rare components in the sample.

However, said common technical features do not represent a contribution over the prior art, and is obvious over US 2009/0188864 A1
to ZHENG et al. (hereinafter "Zheng"), in view of the publication titled "Enzyme linked immune mass spectrometric assay (ELIMSA)" by
Florentinus-Mefailoski (hereinafter "Florentinus") [J Proteomics January 2014 Vol 16 No 96 Pages 343-352].

Concemning common technical features #1 and #3, Zheng teaches enhancing the concentration of a rare component of a population (i.e.
of molecules or cells) and forming a retentate and a filtrate by contacting the incubated sample with a porous matrix (claims 2-4; The
microfiltration patch according to claim 1, wherein diameters of several top membrane pores are sized to capture particles having
selected particle diameters and the gap distance positions the bottom porous membrane to provide back pressure to particles captured
within at least one of the top membrane pores: 3. The microfiltration patch according to claim 2, wherein the top membrane pores and
bottom membrane pores have diameters greater than diameters of blood cells and smaller than diameters of circulating tumor cells and
wherein the gap distance is smaller than the diameters of the circulating tumor cells.; 4. The microfiltration patch according to claim 1,
wherein diameters of several top membrane pores are sized larger than particle diameters of particles to be captured and diameters of
the bottom membrane pores are sized smaller than particle diameters of particles to be captured and the gap distance is smaller than
particle diameters of particles to be captured”). Furthermore, Zheng makes reference to capture of target molecules or cells using target
specific antibodies conjugated to microparticles (para [0010]), such that it would have been obvious that target molecules captured and
complexed ‘to the microparticles could have been isolated and concentrated using the membrane mlcrof Itration patch taught by Zheng.
------ continued on next sheet------ .
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----continued from previous sheet-------

Concerning common technical feature #2, Florentinus teaches incubating the component with an affinity agent specific for the
component, where the affinity agent comprises a mass spectrometry label precursor and/or alteration agent (abstract; "The central
concept of ELIMSA is that the reporter enzymes HRP and AP [i.e. alteration agents conjugated to a target specific antibody} yield
product [e.g. AP substrate [and mass spectroscopy precursor] ASMX naphthol phosphate converted to ASMX naphthol, the mass
spectroscopy label; see Florentinus pg. 345 col 2 para 2-3 ] that ionize efficiently with a high signal to noise ratio that can be measured
by mass spectrometry. The reporter enzymes HRP or AP may be covalently attached to a specific detection probe such as a protein or
an antibody to bind their target analyte and then catalyze the rapid production of ionizable, small-molecules. The use of mass
spectrometry to measure small molecule products may commonly reach femto to picomol amounts on the column with high signal to
noise ratio"; pg 346 fig 1). It would have been obvious that the enzyme reactions to produce mass spectroscopic ionizable products
taught by Florentinus could have been performed directly on the microfilters taught by Zhang, or in the filtrate, thereof, before performing
the mass spectroscopic measurement.

Concerning common technical feature #4, Florentinus teaches subjecting one or both of the retentate and the filtrate to mass
spectrometry analysis to determine the presence and/or amount of each different mass spectrometry label (abstract; HRP and AP yield
product that ionize efficiently with a high signal to noise ratio that can be measured by mass spectrometry [....] catalyze the rapid
production of ionizable, small-molecules. Thé use of mass spectrometry to measure small molecule products may commonly reach
femto to picomol amounts).

Concerning common technical feature #5, Florentinus teaches elating the presence and/or amount of each different mass spectrometry
label to the present and/or amount of each different population of target rare components in the sample (abstract; "There is an urgent
need to detect and quantify low abundance proteins such as hormones, chemokines, cytokines, and others that exist at attomolar
concentrations under physiological conditions by ELIMSA. A sensitive method for the quantification of immunological assays is obtained
by applying mass spectrometry to detect the products of the atkaline phosphatase (AP) and horseradish peroxidase (HRP) enzyme
reactions. There are many molecules from human subjects or micro-organisms that are of great importance to medicine"; pg 350 col 2
para 1- A quantitative analytical method that can confidently measure analytes to attomol levels is required for biomedical and
environmental testing and research. Here the equivalent of about 6 amol of PSA on the column was detectable by ELIMSA with a
capture and detection antibody in a 96 well plate".). '

As the common technical features were known in the art at the time of the invention, they cannot be considered common special
technical features that would otherwise unify the groups. The inventions lack unity with one another.

Therefore, Groups | and Il lack unity of invention under PCT Rule 13 because they do not share a same or corresponding special
technical feature. ’

Form PCT/ISA/210 (extra sheet) (January 2015)



	Page 1 - front-page
	Page 2 - wo-search-report
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report

