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24 9 15 | ANPEP alanyl (membrane) 331 | 6.38 4.04E-07 | 2.54E-04 6
aminopeptidase
(aminopeptidase N,
aminopeptidase M, microsomal
aminopeptidase, CD13, p150)
(ANPEP)

25_19_13 | CACNG1 calcium channel, voltage- 3.30 | 5.80 2.07E-06 | 2.88E-04 6
dependent, gamma subunit 1
{CACNG1)

31 15 3 | LGALS3 lectin, galactoside-binding, 3.03 | 6.97 7.73E-08 | 1.86E-04 13
soluble, 3 (LGALS3)

16 17 9 | FBXO21 F-box protein 21 (FBX021) 3.02 | 5.06 1.77E-05 | 3.55E-04

2022 1 | NATS N-acetyltransferase 5 2.80 | 6.36 4.22E-07 | 2.54E-04

25 19 1 | LGALS3 Galectin-3 2.73 | 6.98 7.48E-08 | 1.86E-04 12

41 8 17 | ECElL endothelin converting enzyme 1 2.64 | 5.00 2.07E-05 | 3.69E-04 8
{ECED)

19_14 15 | FBXO6 F-box protein 6 (FBXO6) 2.56 | 6.37 4.18E-07 | 2.54E-04

4 17_13 | LGALS3 lectin, galactoside-binding, 244 | 6.65 1.85E-07 | 2.23E-04
soluble, 3 (LGALS3)

37_8 11 | FNDC3A fibronectin type III domain 238 | 4.63 6.14E-05 | 4.79E-04 8
containing 3A (FNDC3A),
transcript variant 2

24 3 21 | CROP cisplatin resistance-associated 238 [ 5.36 7.44E-06 | 3.22E-04 3
overexpressed protein (CROP)

19 121 | SAAL1 serum amyloid A-like 1 2.36 | 5.06 1.77E-05 | 3.55E-04 6
(SAALD)

14 43 FN1 fibronectin 1 (FN1) 230 | 6.43 3.46E-07 | 2.54E-04

26_12.5 | WBSCR28 | Williams-Beuren syndrome 223 | 4.67 5.40E-05 | 4.57E-04
chromosomal region 28 protein

46_6_11 | NGLY1 N-glycanase 1 (NGLY'1) 222|453 8.00E-05 | 5.41E-04 9

28 2 15 | VPS35 vacuolar protein sorting 35 221 | 5.07 1.70E-05 | 3.55E-04 4
homolog (S. cerevisiae)
(VPS35)

23 97 KLK2 kallikrein-related peptidase 2 220 | 5.88 1.68E-06 | 2.88E-04 3
(KLK2), transcript variant 3

5917 MKNK2 MAP kinase-interacting 2.16 | 5.79 2.16E-06 | 2.88E-04 5
serine/threonine-protein kinase
2

40 2 15 | PHF20L1 PHD finger protein 20-like 1 2.15 | 4.58 6.94E-05 | 5.06E-04 5
(PHF20L1)

1.3.15 BHMT2 betaine-homocysteine 2.15 | 5.58 3.96E-06 | 3.11E-04 6
methyltransferase 2 (BHMT2)

773 ASPH aspartate beta-hydroxylase 2.14 | 5.18 1.24E-05 | 3.41E-04 6
{(ASPH)

8917 STK17B Serine/threonine-protein kinase 2.14 | 6.13 8.14E-07 | 2.86E-04 7
17B

23 17 21 | KRT8 keratin 8 (KRT8) 2.14 | 537 7.18E-06 | 3.22E-04

38 17 13 | ACTN4 actinin, alpha 4 (ACTN4) 2.12 | 441 1.13E-04 | 6.46E-04

31 9 21 | VPS35 vacuolar protein sorting 35 2,12 | 5.77 2.31E-06 | 2.88E-04
homolog (S. cerevisiae)
(VPS35)

3 18 19 | UBL3 Ubiquitin-like protein 3 2.11 | 494 2.52E-05 | 3.74E-04

40_14 9 | ACPP acid phosphatase, prostate 2.11 | 6.30 4.99E- | 2.57E-04
(ACPP) 07

11.2 11 | CSRP3 cysteine and glycine-rich 2.10 | 3.32 2.31E-03 | 4.51E-03 7
protein 3 (cardiac LIM protein)
(CSRP3)

32 14 7 | ACP6 acid phosphatasc 6, 2.09 | 4.87 3.08E-05 | 3.86E-04 4
lysophosphatidic (ACP6)
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31 153 LGALS3 lectin, galactoside-binding, 495 9.28 [ 2.84E-10 | 2.05E- 17
soluble, 3 (LGALS3) 06

25 19 13 | CACNG1 | calcium channel, voltage- 4.83 6.51 | 3.60E-07 | 2.69E- 10
dependent, gamma subunit 1 04
(CACNGI)

24 9 15 ANPEP alanyl (membrane) 4.73 7.19 | 5.69E-08 | 6.85E- 8
aminopeptidase 05

(aminopeptidase N,
aminopeptidase M,
microsomal aminopeptidase,
CD13, p150) (ANPEP)

10

20



(42)

JP 2016-535275 A 2016.11.

25 19 1 LGALS3 Galectin-3 4.13 8.59 | 1.54E-09 | 5.57E- | 16
06
1914 15 | FBXO06 F-box protein 6 (FBX06) 3.88 7.67 | 1.62E-08 | 2.68E- | 11
05
41 8 17 ECEl endothelin converting 3.42 5.66 | 3.73E-06 | 3.26E- | 11
enzyme 1 (ECEL) 04
16 17 9 FBX021 F-box protein 21 (FBXO021) 3.34 4.96 | 2.68E-05 | 497E- | 8
04
4 17 13 LGALS3 lectin, galactoside-binding, 3.24 8.23 | 3.83E-09 | 9.23E- | 13
soluble, 3 (LGALS3) 06
28 2 15 VPS35 vacuolar protein sorting 35 3.12 526 | 1.15E-05 | 3.65E- | 7
homolog (S. cerevisiae) 04
(VPS35)
37 8 11 FNDC3A fibronectin type III domain 291 5.55 | 5.18E-06 | 3.27E- | 12
containing 3A (FNDC3A), 04
transcript variant 2
19 12 1 SAALI1 serum amyloid A-like 1 2.87 4,73 | 5.08E-05 | 6.23E- | 8
(SAALIL) 04
3153 DMRTB! | Doublesex- and mab-3- 2.82 4.79 | 4.30E-05 | 5.80E- | 8
related transcription factor 04
Bl
8 9 17 STK17B Serine/threonine-protein 2.79 6.03 | 1.36E-06 | 3.21E- | 11
kinase 17B 04
28 9 15 PANK4 pantothenate kinase 4 2.79 5.02 | 2.30E-05 | 4.66E- | 9
(PANK4) 04
4 319 SGTA small glutamine-rich 2.76 4.57 | 8.05E-05 | 7.76E- | 3
tetratricopeptide repeat 04
(TPR)-containing, alpha
(SGTA)
21 211 CSF1 colony stimulating factor 1 2.72 6.00 | 1.48E-06 | 3.21E- |7
(macrophage) (CSF1), 04
transcript variant 1
26 6 21 ERAS ES cell expressed Ras 2.72 5.63 | 4.16E-06 | 3.26E- | 9
(ERAS) 04
40 2 15 PHF20L1 PHD finger protein 20-like 1 | 2.71 498 [ 2.54E-05 | 491E- | 7
(PHF20L1) 04
25 3 17 TSPANI3 | tetraspanin 13 (TSPAN13) 2.66 594 | 1.73E-06 | 3.26E- | 8
04
48 8 7 C7orf27 chromosome 7 open reading | 2.65 3.57 | 0.001232 | 4.05E- | 7
frame 27 (C7orf27) 03
34 18 1 HINT3 histidine triad nucleotide 2.59 6.03 | 1.34E-06 | 3.21E- | 8

binding protein 3 (HINT3),
mRNA
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24 3 21 CROP cisplatin resistance- 2.56 4.30 | 0.000169 | 1.15E- | 7
associated overexpressed 03
protein (CROP)

26 55 KYNU kynureninase (L-kynurenine 2.55 5.63 | 4.15E-06 | 3.26E- | 8
hydrolase) (KYNU) 04

40_14 9 ACPP acid phosphatase, prostate 2.55 6.08 | 1.18E-06 | 3.15E- | 6
(ACPP) 04

25 9 15 DEXI dexamethasone-induced 2.52 5.88 | 2.04E-06 | 3.26E- | 9
transcript (DEXT) 04

267 Cllorf48 Uncharacterized protein 2.50 533 | 9.44E-06 | 3.58E- | 7
Cllort48 04

22 6.7 ATPBDIB | ATP binding domain 1 2.50 494 | 2.87E-05 | 5.09E- | 8
family, member B 04
(ATPBDI1B)

152 21 FOXP4 forkhead box P4 (FOXP4) 2.50 4.29 | 0.000175 | 1.17E- | 10

03

31 9 21 VPS35 vacuolar protein sorting 35 2.49 5.55 | 5.20E-06 | 3.27E- | 6
homolog (S. cerevisiae) 04
(VPS35)
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31 15 3 LGALS3 | lectin, galactoside-binding, 4.16 | 8.33 | 2.65E-09 | 9.57E- 15
soluble, 3 (LGALS3) 06
2519 1 LGALS3 | Galectin-3 413 | 8.62 | 1.27E-09 | 9.20E- 16
06
25 19 13 | CACNG1 | calcium channel, voltage- 3.64 | 543 | 6.81E-06 | 5.89E- 8
dependent, gamma subunit 1 03
(CACNG])
24 9 15 ANPEP alanyl (membrane) 344 | 5.56 | 4.74E-06 | 4.89E- 6
aminopeptidase (aminopeptidase 03
N, aminopeptidase M,
microsomal aminopeptidase,
CD13, p150) (ANPEP)
19_14_ 15 | FBXO6 F-box protein 6 (FBXO6) 324 | 6.75 | 1.75E-07 | 3.16E- 9
04
4 17 13 LGALS3 | lectin, galactoside-binding, 291 | 7.30 | 3.91E-08 | 9.40E- 11
soluble, 3 (LGALS3) 05
41 8 17 ECE! endothelin converting enzyme 1 259 | 4.79 | 4.23E-05 | 1.09E- 8
(ECE1) 02
19 12 1 SAAL1 serum amyloid A-like 1 241 | 423 | 2.01E-04 | 1.42E- 5
(SAALD) 02
16 17 9 FBX021 | F-box protein 21 (FBXO21) 239 | 4.21 | 2.10E-04 | 1.43E- 5
02
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21 21 1 CSF1 colony stimulating factor 1 233 | 5.04 | 2.05E-05 | 7.81E- 5
(macrophage) (CSF1), transcript 03
variant |
35 8 21 GDPD5 glycerophosphodiester 229 | 434 | 1.47E-04 | 1.40E- 5
phosphodiesterase domain 02
containing 5 (GDPDS)
34 18 1 HINT3 histidine triad nucleotide binding 2.17 | 5.17 | 1.44E-05 | 7.78E- 5
protein 3 (HINT3), mRNA 03
37 8 11 FNDC3A | fibronectin type III domain 2.14 | 3.86 | 5.55E-04 | 1.66E- 9
containing 3A (FNDC3A), 02
transcript variant 2
37 7 13 MEDI1 Mediator of RNA polymerase 11 2.11 | 4.43 | 1.17E-04 | 1.32E- 3
transcription subunit 1 02
40 2 15 PHF20L1 | PHD finger protein 20-like | 2.10 | 4.27 | 1.82E-04 | 1.42E- 5
(PHF20L1) 02
28 2 15 VPS35 vacuolar protein sorting 35 2.10 | 4.77 | 4.40E-05 | 1.09E- 3
homolog (S. cerevisiac) (VPS35) 02
1755 MGC4040 | family with sequence similarity 2.10 | 2.49 | 1.85E-02 | 6.82E- 3
5 133, member B (FAM133B), 02
transcript variant 1
22 719 SPAG6 sperm associated antigen 6 2.04 | 3.44 | 1.75E-03 | 2.26E- 3
(SPAGH), transcript variant | 02
25 3 17 TSPANI3 | tetraspanin 13 (TSPAN13) 2.01 | 4.44 | 1.11E-04 | 1.32E- 5
02
24 3 21 CROP cisplatin resistance-associated 2.00 | 4.28 | 1.77E-04 | 1.42E- 4
overexpressed protein (CROP) 02
259 15 DEXI dexamethasone-induced 197 | 426 | 1.85E-04 | 1.42E- 5
transcript (DEXI) 02
47 71 WDFY1 WD repeat and FY VE domain 196 | 5.13 | 1.62E-05 | 7.78E- 4
containing 1 (WDFY1) 03
22 6 17 ATPBD1 | ATP binding domain 1 family, 196 | 4.04 | 3.39E-04 | 1.45E- 4
B member B (ATPBDIB) 02
26 6 21 ERAS ES cell expressed Ras (ERAS) 195 430 | 1.64E-04 | 1.42E- 5
02
30_19 .19 | KRAS v-Ki-ras2 Kirsten rat sarcoma 194 | 595 | 1.60E-06 | 1.92E- 5
viral oncogene homolog 03
(KRAS), transcript variant b,
mRNA.
29 95 CMTM3 CKLF-like MARVEL 194 | 4.04 | 3.38E-04 | 1.45E- 4
transmembrane domain 02
containing 3 (CMTM3),
transcript variant 4
40_14 9 ACPP acid phosphatase, prostate 193 | 5.08 | 1.83E-05 | 7.78E- 5
(ACPP) 03
2791 C120rf10 | chromosome 12 open reading 192 | 627 | 6.59E-07 | 9.52E- 3
frame 10 (C1201f10) 04
9 4 17 STRAI13 stimulated by retinoic acid 13 192 | 3.04 | 4.88E-03 | 3.53E- 5
homolog (mouse) (STRA13) 02
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C (Continuation).  DOCUMENTS CONSIDERED TQ BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Ne.
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[@016], [0O18], [0020]

<June 2013 {20.06.2013) abstract, para [0003), 1

Form PCT/ISA210 (cx_mtinumion of second sheet) (July 2009



(71) JP 2016-535275 A 2016.11.10

INTERNATIONAL SEARCH REPORT . International application No.
‘ : ' PCTAJS 14/54413

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)(a) for the following reasons:

1. D Chaims Nos.:

because they relate 1o 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 international search can be carried out, specifically: :

3. D Claims Nos.: .
. because they are dependent 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 iacking (Continuation of item 3 of first sheet)

This International Searching Awthority found multiple inventions in this international apﬂlication, as follows:
This application contains the following inventions or groups of inventions which ara not so linked as to form a single general inventive
concept undsr PCT Rule 13.1. In order for all inventions to ba examined, the appropriate additional examinatian fees must be paid.

Group 1, daims 1-33, 35-43, directed to a method of determining a cancer patient's tharapeutic respanse to cancer antigen specific
active immunotherapy (CASAI) treatment with a target cancer antigan ‘or immunotherapy.

Group Jl, claim 34, directed to a method of identifying targat antigens for cancer treatment with improved pationt survival,

- Please see extra sheet for continuation -

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

2. l:l As all searchable claims could be searched without effort jusﬁf_\dng additional fees, this Authority did not invite payment of
additional fees. ’

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

4, No required additional scarch fees were tirhely paid by the applicent. Consequendly, this international search report is
{egglacge_d'; 50 the invention first mentioned in the claims, it is covered by claims Nos.:

Remark on Protest D The additional search fees wére 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 pretest 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.

Fortn PCT/ISA/210 {continuation of first sheet (2)) (July 2009)
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Continuation of:
Box NO |ll. Observations where unlty of invention is lacking

The invantions listed as Grougs | and Il do not relate t¢ a single genaral inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they fack the same or corresponding special technical featuras for the following reasons: .

Spacial technical features

Group | includes the speclal tachnical features of cancer patients undergoing sipuleucel-T fraatment, administering to the cancer patient
T calls activated ex vive using a protein comprising a PAP amine acid sequence, and a system for determining a cancer patient's
therapevtic response to cancer antigen spacific active immunotherapy {CASAI) treatment with a target cancer antigan, comprising
treating the cancer patient with CASAJ using the target cancer antigen, wherein the predetermined blomarker antigens selected from the
group consisting of PSA, KLKZ, KRAS, ERAS, LGALSS, and LGALS3, which is not required by Group |1

Group Il incluces the special tachnical feature of a method of identifying target antigens for cancer treatmant with improved patient
survival, the method comprising comparing the basaline and past-treatmaent reactive antibody levels to determine one or mors non-target
predetermined blormarket antigens in which the reactive antibody level is increasaed; v. comelating the increase in the one of more not-
target predetermined biomarker antigen reactive antibody levels to an incraase in survival; and vi. identifying the one or more non-target
predetermined blomarkar antigens in which the Increase in reactive antibody levels are comelated with survival as target antigens for
cancer ireatment with improved patlent survival, which is not required by Group 1.

Common technical featutes

Groups |-l share the comman tachnical features of obtaining baseline level of antibody reactive to one or mora non-target
predetermined biomarker antigens; il. treating a patient suffering from cancer with cancer immunatherapy; ii. obtaining a post-traatment
level of antibody Teactive 1o the one or mors non-target predetermined biomarkes antigens from a patient blood sample after traating with
the cancer immunotherapy, and comparing the baseline and post-treatmant reactive antibody ievels to eachother or to other levels.
However, these shared technical fealures do not reprasent a contribution over prior an, because these shared tachnical features are
anticipatad by US 2013/0116140 A1 to Watson et al., (hereinafter Watsan).

walson teaches a method of determining a cancer patient's therapeutic resporse to immunotherapy treatment (para [0014]-[0015)
{0118] leukine is an immunotherapy), the method comprising the steps of: i. obtaining a baseline antibody level reactive to one or more
non-target predetermined biomarker antigens (para [0015], [0021] 'PSA plus at least two, thrae, four, five or slx biorarkers selected
from CRP, CHGA, BAP, CRISP3, ERG and PAF') ii. reating the cancer patient with cancer immunotherapy (para [0015], 011423y, ik
obtaining a post-treatmant antibody level reactive io the one or more non-target predetermined biomarker antigens from a patient blood
samplo aftar treatment (para [0015], [0020]); and, iv. measuring differences between the baseline and post-traatment antibody lavels
reactive to the one or more non-target predstermined biomarker antigens, where: an increase in the antibody level reactive to the ona or
more nor-target predetermined biomarker antigens over their bassline lavel predicls a positive therapeutic responsa (para [0015]
'determining changes in the levels of expression of the piurality of biomarkers following administration of the treatment, wherein...an
Increasa in tha level of exprassion of at least one blomarker selected from CRP, CHGA, BAP, CRISP3, PAP and ERG that is sustained
for @ perlod of at least one, two oF More waeks indicates that the treatment Is effective in treating prostate cancer in the subject’}, As said
technical feature was known in the art at the time of the invention, this cannot be cansidered special technical feature that would
otherwise unify the groups. :

Thersfors, Groups | and || lack unity of invention under PCT Rule 13.

Form PCT/ISA/210 {extra sheet) (July 200%)
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