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A.  CLASSIFICATION QF SUBJECT MATTER
IPC - C12N 5/078, 5/09; GO1N 33/574, 33/483, 33/52, 21/64; CO7K 16/28, 16/30 (2019.01)

CPC - C12N 5/0634, 5/0693, 5/0694; GO1N 33/574, 33/57482, 33/52, 33/5091, 21/64, 21/6428; CO7K
16/28, 16/30, 16/3023, 16/289, 16/2896

According to International Patent Classification (IPC) or to both naticnal classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are incleded in the fields searched
See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms vsed)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2002/0115121 A1 (GARWIN, J.) 22 August 2002; Table 2; abstract; paragraphs 1,32, 3541
- [0013]-[0014], [0016], [0022], [0024]-[0025], [0037]-H0038), (0046), [0048]-{0OS0), [0052], R
Y [0055)-[0056], [0143], [0147), {0154]-[0156]; claim 36. 11.12,17,31, 34
A 5-10, 13-18, 18-22
DY (PATRIQUIN, L et al.) Early Detection Of Lung Cancer With Meso Tetra {4-Carboxyphenyl) 1-4, 23-25, 33, 4243,
—————m Porphyrin-Labeled Sputum. Journat of Thoracic Oncology. September 2015, Vol. 10, Ne. 8; 45-50
A pages 1-17; Table 2; abstract; page 2, fourth paragraph; page 4, first paragraph; page 4, fifth

paragraph-page 5, first paragraph; page 5, fifth paragraph-page 6, second paragraph; page 7, | 5-10, 13-16, 20-22
fourth-fifth paragraphs; page 8, second-fourth paragraphs; page 9, first-third paragraphs; DOI:
10.1097/JTC.0000000000000627

Y US 2011/0189670 A1 {KATZ, R. et al.) 4 August 2011; paragraphs [0011]-[0013], {0024], [0045], | 1-4, 23, 25, 33, 42-43,
- [00B3], {0068], [0087], [0150], [0155], [0175], [0246]-[0247], [0249]-[0250], [0266), [0280), 45-50
A [0308]-[0309]. -

5-10, 14-18, 18-22
DY (YU, Y et al.} Flow Cytometric Analysis Of Myeloid Cells In Human Blood, Bronchoalvealar 1,11-12, 24
— Lavage, and Lung Tissues. American Journal of Respiratory Cell and Molecular Biology. 12 [
A August 2015, Vol. 54, No. 1; pages 13-24; Figures 2, 5, abstract; page 14, first column, third 13

paragraph-second column, second paragraph; page 14, third column, second paragraph; page
15, first column, first paragraph; page 15, first column, third paragraph-second column, second
paragraph; page 19, third column, third paragraph-page 20, second column, first paragraph;
Supp. Table 3; DO: 10.1165/remb.2015-01460C

(] Further documents are listed in the continuation of Box C. [:l See patent family annex.

* Special categorics of cited documents: “T*  later document published after the international filing date or priotity

“A™  document defining the general state of the art which is not considered date and niot in conflict with the application but cited to understand
to be of particular refevance the principle or theory underlying the invetition

“I  document cited by the applicant in the iniernational application "X"  document of particular relevance: the claimed invention cannot be

~E*  earlier application or patent but published or or afier the international considered novel or cannot be considesed Lo involve an inventive siep
filing date when the docament is taken alone

“L*  document which may throw doubts on prioricy claim{s) or which “Y" docoment of particular relevance; the claimed invention cannot
is cited to establish the publication date of anyther citation or other be considered 1o involve an inventive step when the document is
special reason (as spccifﬁ:d) conibined with one or mare other such documents. such combination

"X documentreferringto an oral disclosure, use, exhibition ar othermeans being obvious 1o a person skitled in the art

=P documemnt published prior to the inlemational filing date but later than  “&™  documeni member of the same patent family
the priority date chaimed

Date of the actual corpletion of the international search Date of mailing of the internationat search report
10 September 2019 (10.08.2018) 1 8 0 CT 2019

Name and mailing address of the ISA/US Authorized officer

Maill Stop PCT, Attn: 1ISA/US, Commissioner for Patants Shane Thomas

P.O. Box 1450, Alexandria, Virginia 22313-1450
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Form PCT/ASA/210 {second sheet) (July 2019)



(55) JP 2021-521466 A 2021.8.26

PCT/US2019/027550 18.10.2019

INTERNATIONAL SEARCH REPORT International application No.

PCTIUS19/27550

C (Continuaton).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y (LU, Y et al.) Isolation And Characterization Of Living Circulating Tumor Cells In Patients By 17

- Immunomagnetic Negative Enrichment Coupled With Flow Cytometry. Cancer. 6 May 2015, -

A Vol. 121; pages 3036-3045; abstract; page 3038, first column, second paragraph-second 1819

column, first paragraph; page 3040, first column, second paragraph-second column, first
paragraph; page 3043, first column, fourth paragraph-second colurmn, secend paragraph; DOI
10.1002/cner. 29444

Y {ZHANG, C et al.) Noninvasive Imaging Of CD206-Positive M2 Macrophages As An Early k1
Biomarker For Post-Chemotherapy Tumor Relapse And Lymph Node Metastasis. Theranostics.
26 September 2017, Vol. 7, No. 7; pages 4276-4288; abstract; page 4278, first column, third
paragraph; page 4279, second column, first paragraph-page 4280, first column, first paragraph;
page 4283, first column, second paragraph-second column, second paragraph; DOl
10.7150/thno 20999

h (SKIRECKI, T et al.) Flow Cytometric Analysis Of CD133- and EpCAM-Positive Cells In The 34
Peripheral Blood Of Patients With Lung Cancer. 20 August 2013, Vol. 62; pages 67-75;
abstract; page 68, first column, third paragraph-secord column, first paragraph; page 68,
second column, seventh paragraph-page 69, second column, first paragraph; page 72, second
column, second-third paragraphs; page 74, first column, third paragraph; DOI:
10.1007/00005-013-0250-1

Y {(HOSOKAWA, M et al.) Size-Based Isolation Of Circulating Tumor Cells In Lung Cancer 23
Patients Using A Microcavity Array System. PLoS ONE. 28 June 2013, Vol. 8, No. 6; pages 1-9;
Table 1; page &, second column, third paragraph; DOI: 10,137 1ournal.pone.0067466

A {MAESTRE-BATLLE, D et al) Nove! Flow Cytometry Approach To Identify Bronchial Epitheliat 5-10, 14-16, 20-22
Cells From Healthy Human Airways. Scientific Reports. 8 February 2017, Vol. 7, No. 42214;
pages 1-8; abstract; page 2, sixth paragraph-page 3, third paragraph; page 3, eighth paragraph;
DOI: 10.1038/srepd2214

D, A (FREEMAN, C et al.) Design Of A Multi-Center Immunophenotyping Analysis Of Peripheral 1-25, 3143, 45-50
Blood, Sputum And Bronchoalveolar Lavage Fluid In The Subpopulations And Intermediate
QOutcoma Measures In COPD Study (SPIROMICS). Journal of Translational Medicine. 27
January 2015, Vol. 13; pages 1-17; DOI: 10.1186/s12867-014-0374-2
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BoxNo. 1l 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 follewing reasons:

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

2. I:I Claims Nes.:
hecause they relate to parts of the international application thal do not comply with the prescribed requirements (o such an
extent that no meaningful international scarch can be carried out, specifically:

3 D Claims Nos.:
because they are depandent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

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

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

-*_Please Sea Supplemental Page-"**-

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

2, D As all searchable claims could be searched without effort justifying additional fees, this Authority did net invite payment of
additional fees.

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

1-25 (each in-part), 31-42 (2ach in-part), 43, and 45-50; probes CD45, CD26, TCPP, Pancytokeratin, and EpCam

4, D Norequired addiiional search fees were timety paid by the applicant. Consequently, this indernational search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l 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.

Fj No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (23} (July 2019)
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—=_Continued from Box No. lll: Observations Where Unity of Invention is Lacking-***-

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

Groups I+, Claims 1-41, 45-50, a labeled CD45 antlbody probe that binds a biomarkar on a white blood cell popuiation (probe) are
directed toward methods and regent compositions for predicting the likelihood of lung disease in & subject.

The methods and compositions will be searched 1o the extent thay encompass a labeled CD45 antibody probe that binds a biomarker on
a white blood cell populstion {first exemplary probe). Applicant is invited to elect additional specific probe(s), to be searched. Additional
probe(s) will be searched upon the payment of additional fees. It is believed that claims 1-4 (each in-part), 23-25 (each in-part), 35-41
{each in-part), and 45-48 encompass this first named invention and thus these claims will be searched without fee to the extent that they
encompass a labeled CD45 antibody probe that binds a biomarker on a white blood cell population (probe). Applicants must specify the
claims that encompass any additionally elected probe(s). Applicants must further indicate, if applicable, the claims which encompass the
first named invention, if different than what was indlcated above for this group. Failure to clearly identify how any paid additional invention
fees are to be applied to the "+ group{s} will result in only the first claimed invention to be searchedi/examined. An exemplary election
wauld be a CD86B antitegdy granulocyte probe (probe).

Groups II+, Claims 42-44, a composition encompassing a luorochrome-conjugated antibody directsd against EpCAM (labeled antibody),
and a fluorochrome-conjugated antibody directed against CD45 {labaled antibody) are directed toward reagent compositions.

The reagent compositions can be searched to the extent they encompass at least one of: a fluorochrome-conjugated antibody directed
against EpCAM (first exemplary labeled antibody}, and a flucrochrome-conjugated antibody directed against CD45 (second exemplary
iabeled antibody). Applicant is invited to elect additional labaled antibody(ies) with specified binding targets thereof, to be searched,
where available as an option within at least one searchable claim. Additional labeled antibody(ies) can be searched upon the payment of
additional fees. It is believed that claims 42-44 (each In-part), encompass this first named invention of Groups i+ and thus these claims
can be searched with payment of a fee for the search of Groups i+, to the extent that they encompass at least ong of: a
fluorochrome-conjugated antibody directed against EpCAM (labeled antibody), and a flucrochrome-conjugated antibody directed against
CD45 (labsled antibody). Failure to clearly identify how any paid additional invention fees are to be applied to the "+ group{s) can result
in only the first claimed invention of groups |1+ to be searched/examined. An exemplary election would be a fluorochrome-conjugated
antibody directed against pancytokeratin (labgied antibody).

The inventions listed as Groups I+ and |1+ do not relate to a single general inventive concept under PCT Rule 13.1 becauss, under PCT
Rule 13.2, they |ack the same or comesponding special technical features for the following reasons: the special technical features of
Groups I+ include a method of predicting the likelihood of lung disease, not present in any of Groups I1+; the special technical features of
Groups |1+ include a reagent composition comprising TCPP and at least one flucrochrome-conjugated antibody, not present in any of
Groups |+,

[t should be noted that, should applicant elect for a search of Groups I+, the probes present in the first embodiment of Groups 11+,
TCPP, and the fluerochrome-canjugated antibody to EpCAM, would also be searched in Groups I+ without the requirement for a further
additional invention election payment. Further, other additionally elected probe(s) encompassing flucrochrome-conjugated antibody(ies)
that are shared by both groups would (should applicant elect for a search of Groups I1+} would also be searched in both groups with the
corresponding payment of a further additional elected Invention fee for each additionally elected fluorochrome-conjugated antibody.]

Groups I+ share the technical features including the features of independent claims 1 and 45 of the application, as follows:

1, a method of predicting the likelihcod of lung disease in a subject, said method comprising the steps of: labeling an ex-vivo sputum
sample with one or more of the following: i} a first labeled probe that binds a biomarker expressed on a white blood cell popuiation of
sputum cells; i) a second labeled probe selected from the group consisting of: a granulocyte probe that binds a biomarker expressed on
a granulocyte eell population of sputum cells, a T-cell probe that binds a biomarker expressed on a T-cell population of sputum cells, a
B-csll probe that binds a biomarker expressed on a B-cell population of sputurn cells, or any combination thereof; i} a third labeied probe
that binds a biomarker an a macrophage cell population; iv) a fourth labeled probe that binds to a disease related cell in the sputum
sample; v) a fifth labeled probe that binds to a biomarker expressed on an epithellal cell population of sputum cells; i) a sixth labeled
probe that binds to a call surface biomarker expressed on an epithelial cell population of sputum cells; flow cytometrically analyzing the
labelied sputum sample 1o obtain data comprising per cell cytometric data based upon a mean fluorescent signature of any of the i)-vi}
labeled probes; and detecting from the per cell data the likelihood of lung disease in a subject based upen a profile of a presence or
absence of labeled probes in the per cell labelled data.

45, A method of predicting the likelihcod or lung disease in a subject, said method comprising the steps of: labeling an ex-vivo sputum
sample with i} a labeled probe that binds to a disease related cell in the sputum sample and ii} one or more flucrochrome-conjugated
probes directed against a sputum cell's markers; and flow cytometrically analyzing the labefled sputum sample to obtain data comprising
per call cytometric data based upon a mean flucrescent signalure of any of the i)-i) labeled probes; and detecting from the per cell data
the likelihood of lung dissase in a subject based upon a profile of a presence or absence of i) and ii} in the per cell labelled data.
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However, Claim 1 lacks novelty under PCT Article 33({2) as being anticipated by US 2003/0190602 A1 to Pressman et al. (hereinafter
‘Pressman’)

As per Claim 1, Pressman discloses: a mathod of predicting the likelihood of lung disease in a subject {a method of detecting lung cancer
in @ subject using & panel with a positive predictive value (a method of predicting the likellhood of lung disease in a subject); paragraphs
{00371, [0070], {0099)), said mathod comprising the steps of: labeling an ex-vive sputum sample (said method comprising the steps of:
conlacting a sputum sample with one or more labeled probes (labaling an ax-vivo sputum sample}; paragraphs [0037], [0057], 00771y
with a labeled probe that binds to a disease relatad cell in the sputum sample (a labsled probe that binds to a cancer (a disease related)
cell in the sputum sample; paragraphs [0034), [0077]); and a labeled probe that binds to a biomarker expressad on an epithelial cell
population of sputum cells (a labeled probe that binds to human epithelial related antigen [HERA] (a biomarker expressed on an epithelial
cell) population of sputum celis): paragraphs [0062], {0077]); flow cytometrically analyzing the labelled sputum sample (flow cytornstrically
analyzing the labelled sputum sample; paragraphs [0010]. (0060), [0077)) to obtain data comprising cytometric data based upon a mean
fluorescent signature of any of the labeled probes (to obtain data comprising cytometric data based upon & mean flucrescent signature of
any of the labeled probes; paragraph [0322]; mean AUC); and detscting from the data the likefihood of lung disease in a subject based
upon a profile of a presence or absence of labeled probes in the data (detecting from the data the probability (likelihood) of lung cancer
{disease) in a subject based upon a profile of a presence or absence of labeled probes in the data); paragraphs [0018], [0405]).

Clatm 45 acks an inventive step under PCT Arlicle 33(3) as being cbvious over Pressman in view of the article "Validation of Cell-based
Fluorescence Assays: Practice Guidelines from the ICSH and ICCS - Part Il - Analylical Issues” by Tanqri et al. (hereinafter Tangri').

As per Claim 45. Pressman discloses a methed of predicting the likelinood of lung disease in a subject (a method of detecting lung cancer
in a subject using a panel with a positive predictive value (a mathod of predicting the likelihood of lung disease in a subject); paragraphs
[0037], [0070], [0098)), said method comprising the steps of: labeling an ex-vivo eputum sample (said method comprising the steps of;
contacting a sputum sample with one or more labeled probes {labeling an ex-vive sputum sample); paragraphs [0037), [0057], [0077])
with a labeled probe that binds to a disease related cell in the sputum sample {a labeled probe that binds to a cancer (a disease related)
call in the sputum sample; paragraphs [0034], [DO771): one or more fluorochrome-conjugated probes directed against a sputum cell's
markers (a fluorochrome-conjugated antibody or fragment thereof directed against a cytokeratin or pancytokeratin marker (one or more
fluorochrome-conjugated probes directed against a sputum cell's markers); paragraphs [0060], [0077], [0081), [0171], [0191], [0825],
{0999]); and (flow cytometrically analyzing the labelled sputum sample; paragraphs [0010], [0060], [0077]) to obtain data comprising
cytometric data based upon a mean fluorescent signature of any of the labeled probes (to obtain data comprising cytometric data based
upon a mean flucrascent signature of any of the tabeled probes; paragraph [0322]; mean ALUC); and detecting from the data the likelihood
of lung disease in a subject based upon a profile of a presence or absencs of labsled probes In the data (detecting from the data the
probability (likelihocd) of lung cancer (disease) in a subject based upon a profile of a presence or absence of labeled probes in the data);
paragraphs [0019), [0405]} comprising per cell cytometric data based upon a mean fluorescent signature of any of the i}-ii} labeled probes;
and detacting from the per cell data the likelihood of lung disease in a subject based upon a profile of a presence or absence of iyand ii)
in the per cell labelled data. Pressman does nolt disclose: per cell cytometric data based upon a mean flucrescent signature of any of the
{abeled probes; and detacting from the per cell data the likelihood of lung disease in a subject based upon a profile of a presence or
absencs of labeled probes in the per cell labelled data. Tangri discloses wherain clinical diagnostic assays {clinical diagnostic assays;
abstract) using flow cytomaters (using flow cytometers; page 291, first column, first paragraph) should be calibrated to enable
measurement of data including antibodies bound per cell {should be calibrated to snable measurement of data including antibodies bound
per cell; page 291, second column, second paragraph; page 297, first column, second paragraph), as well as distinguishing populations in
a mixture based on a difference in mean signal intensity {as well as distingulshing populations in a mixture based on a difference in mean
signal intensity; page 292, second column, second paragraph). It would have been obvious to a person of ordinary skill in the art at the
time the invention was made to have modified the disclesure of Pressiman to have specified the calibration and population distinguishing
procedures disclosed by Tangyri in order to enable the flow cytometric analysis of the sputum sample by obtaining per cell cytametric data
based upon the mean fluorescent signature of the antibody probes attached to the specific eall types in order to enable the detsction of
the cells and the determination of the likelihood that the subject has jung cancer, based on the disclosure of Pregsman.

Groups ll+ share the technical features of Claims 42-44 of the application, as follows:

42, A first reagent composition for flow cytometric phenotyping of sputum cells from a sputurn sample of a subject to identify one or more
biomarkers within the population of cells that are associated with a likelihood of lung disease, wherein the reagent composition comprises:
i} a tetra (4-carboxyphenyl) porphyrin (TCPP) flucrochrome; ii) a fluorochrome-conjugated antibody or fragment thereof directed against
cell's markers selected from EpCAM, andfor panCytekeratin, iil) a fluorochrome-conjugated antibody or fragment therecf directed against
cell's markers selected from CD45, CD208, CD3, CD19, CD66b or any combination thereof.

43. A reagent composition for flow cytemetric phenotyping of sputumn cells from a sputum sample of a subject to identify one or mare
biomarkers within the population of cells that are associated with a likelihood of lung disease, wharain the reagent composition comprisas:
i} a tetra (4-carboxyphenyl) parphyrin {TCPP) flucrochrome;; i} fluorochrome-conjugated antibodies or fragments thereof directed against
the following cell's markers: EpCAM and/or panCytokeratin, and iil) a fluorochrome-canjugated antibody or fragment thereof directed
against CD45.

44, A reagent composition for flow cytometric phenotyping of sputum cells from a sputurn sample of a subject to idertify one or more
biomarkers within the population of cells that are associated with a likelihood of lung disease, wherein the reagent composition comprises:
i} a tetra (4-carboxyphenyl) porphyrin {TCPP) fluorochrame; and flucrochrome-conjugated antibodies or fragments thereof directed
against one or more of the following cell's markers; CD45, CD206, CD3, CD19, and CDGEbc
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Claims 42-44 lack an inventive step under PCT Article 33(3) as being obvious over Pressman in view of bicAffinity, as above, further in
view of US 2011/0189670 A1 to Katz et al. (hereinafter 'Katz"),

Claim 42 lacks an inventive step under PCT Article 33(3) as being obvious over Pressman in view of US 2015/0160197 A1 to bloAffinity
Tachnologies, inc. (hersinafter ‘bicAffinity”).

As per claim 42, Pressman discloses a reagent composition for flow cytometric phenctyping of sputum cells from a sputumn sample of a
subject (a reagent composition for flow cytometric phanotyping of sputur cells from a sputum sample of a subject; paragraphs [0010],
[0037], [0060], [0077], [0081]) to identify one or more biomarkers within the population of cells that are associated with a likelihood of lung
disease (to identify one or more biomarkers within the population of cells that are associated with a likelihood of lung disease; paragraphs
[0077), (0124]), wherein the reagent composition comprises: & fluorochrome-conjugated antibody or fragment thereof (wherein the
reagent composition comprises: a fluorochrome-conjugated antibedy or fragment therecf; paragraphs [0060], {0077], [0081], [0171])
directed against a Cylokeratin (cytokeratin 7 or 20; paragraphs [0191)], [0825]) or pancytckeratin cell marker {pancytokeratin (cell marker);
paragraph [0999]). Pressman does not disclose wherein the reagent compesition comprises: i} a tetra (4-carboxyphenyl) porphyrin
{TCPP) fluarachrome, and lif) a fluorochrome-conjugated antibody or fragment thereof that binds to CD45. bioAffinity discloses labeling a
sputum sample with TCPP to stain cells suspected of being dysplastic or carcinomic (labeling a sputum sample with TCPP to stain cells
suspected of being dysplastic or carcinomic; abstract). Katz discloses detection and staging of lung cancer cells (detection and staging of
lung cancer cells; paragraph {0024]) in a sputum sample (in a sputum sample; paragraph [0246]) using a CD45 binding agent (using a
CD45 binding agent; abstract, paragraph [0011]). It would have been obvious lo a person of ordinary skill in the art at the time the
invention was made to have to have modified the disclosure of Pressman to have included the use of a reagent composition comprising
TCPP as a cell stain for potentially carcinomic cells in a sputum sample from a subject, as disclosed by bioAffinlty, in order to detect said
cells by flow cytometry and determine the presence of lung cancer in the subject thereby. It further would have been obvious to a person
of ordinary skill in the art at the time the invention was made 1o have modified the disclosure of Presssman to have used binding agents
for additionat markers, such as CD45, as disclosed by Katz, to better determine the stage of the cancar.

As per Claim 43, Pressman discloses a reagent composition for flow cytometric phenotyping of sputum cells from a sputum sample of a
subject {a reagent composition for flow cytometric phenotyping of sputum cells from a sputurn sample of a subject; paragraphs [0010],
[0037], [0060], [0077], [0081]) to identify one or more biomarkers within the population of cells that are associated with a likelihood of lung
disease (to identify che or more biomarkers within the population of cells that are associated with a likelihood of lung disease; paragraphs
[0077], [0124]), wherein the reagent compaosition comprises: a fluorochrome-conjugated antibody or fragmant thereof (wherein the
reagent composition comprises: a fiuorochrome-conjugated antibody or fragment thersof; paragraphs [0060], [0077], [0081], [0171])
directed against a Cytokeratin (cytokeratin 7 or 20; paragraphs [0191], [0825]) or pancytokeratin cell marker (pancytokeratin (cell marker);
paragraph [0994]). Pressman does not disclose wherein the reagent composition comprises: i} a tetra (4-carboxyphenyl) porphyrin
(TCPP) fluorachrome, and i) a flucrochrome-conjugated antibody or fragment thereof that binds to CD45. bioAffinity discloses labeling a
sputum sample with TCPP to stain cells suspected of being dysplastic or carcinomic (labeling a sputum sample with TCPP to stain cells
suspected of being dysplastic or carcinomic; abatract). Katz discloses detection and staging of lung cancer cafls {detection and staging of
lung cancer cells; paragraph [0024]) in a sputum sample (in a sputum sample; paragraph [0246]}) using a CD45 binding agent (using a
CD45 binding agent; abstract, paragraph [0011]). It would have been obvious to a person of ordinary skill in the art at the time the
invention was made to have to have modified the disclosure of Pressman to have included the use of a reagent composition comprising
TCPP as a cell stain for potentially carcinomic cells in a sputum sample from a subject, as disclosed by bioAfiinity, in order to detect said
cslis by flow cytometry and determine the presence of lung cancer in the subject thereby. It further would have been obvious ‘o a person
of ordinary skill in the art at the time the invention was made to have modified the disclosure of Presssman to have used binding agents
for additional markers, such as CD45, as disclosed by Katz, to better determine the stage of the cancer.

As per Claim 44, Pressman discloses a reagent composition for flow cytometric phenotyping of sputum cells from a sputum sample of a
subject {a reagent composition for flow cytometric phenctyping of sputumn cells from a sputum sample of a subject; paragraphs [0010],
[0037], (0060}, [0077], [0D81]) to identify one or more biomarkers within the population of cells that are associated with a likelihood of lung
disease (to identify one or more biomarkers within the population of cells that are associated with a likelihood of lung disease; paragraphs
[0077], [0124]), wherein the reagent compasition comprises: a fluorochrome-conjugated antibody or fragment thereof {(wherein the
reagent composition comprises: a fluorochrome-conjugated antibody or fragment thereof; paragraphs [0060], [0077), [0081], [0171])
directed against a Cytokeratin (cytokeratin 7 or 20; paragraphs [0191], [0825]) or pancytokeratin cell marker {pancytokeratin (celt marker},
paragraph [0999]). Prassman does not disclose wherein the reagent compaosition comprises: i) a tetra (d-carboxyphenyl) porphyrin
(TCPP) fluorochrome, and iii) CD45. bicAffinity discloses labeling a sputurn sample with TCPP to stain cells suspected of being
dysplastic or carcinomic {labeling a sputum sample with TCPP to stain cells suspected of being dysplastic or carcinomic; abstract). Katz
discloses detection and staging of lung cancer cells (detection and staging of lung cancer cells; paragraph [0024}) in a sputum sample (in
a sputum sample; paragraph {0246]) using a CD45 binding agent {using a CD45 binding agent; abstract, paragraph [0011]). It would have
been obvious to a persen of ordinary skill in the art at the time the invention was made to have to have modified the disclosure of
Preszman 10 have included the use of a reagent composltion comprising TCPP as a cell stain for potentially carcinomic cells in a sputurm
sample from a subject, as disclosed by bioAffinity, in order to detect said cells by flow cytometry and determine the presence of lung
cancer in tha subject thereby. It further woutd have been obvious to a person of ordinary skill in the art at the time the invention was made
to have modified the disclosure of Presssman o have used binding agents for additional markers, such as CD485, as disclosed by Katz, to
better determine the stage of the cancer.

Since none of the special technical features of the Groups I+ and |+ inventions is found in more than one of the inventions, and since all
of the shared technical features are previously disciosed by the Prassman, Tangri, bioAffinity and Katz references, unity of invention is
lacking.
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