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(30) JP 2019-534724 A 2019.12.5

Ooo0o0o0oaod
. HERE MS/MS B D E & 74
= = o i :
REEIA-AZE RESALA BISE m/z B Mz - s eh b A e
991.091 (-5) 991.090 (-5) A (=5
FEL B4 Cy12H350Ns607:S: | 1239.113 (-4) |1239.114 (-4) | <1 (-4) NA
1652. 484 (-3) |1652.488 (-3) | 2.4 (-3)
ST t42:1 CasHezNO12S 906. 634 906. 635 =17 NA
152.995, 241.011,
PI 38:4 CarHz2013P 885. 550 885. 550 <1 283. 264, 303.233
419. 257, 581.309 10
152.994, 283. 264,
PS 40:6 CagHyaNO P 834. 529 834. 529 <1 327.233, 419. 256,
437. 267, 747. 497
. 283. 243, 283. 264,
40:6 CasHiNO:P 790. 539 790. 539 < 397 232 480.309
. 259. 243, 283. 263,
38:4 CasHyNO:P 766. 539 766. 539 0 303232 480. 309
P-38:6 C4aH7NO;P 746. 513 746. 513 <1 210, SelieL,
PE 436. 282
140.010, 152.994,
0-36:3 CsiHysNO;P 726. 545 726. 544 1.4 281. 248, 444, 288, 20
462. 299
152.994, 259, 243,
P-36:4 GsiH;3NOsP 722.513 722.513 <1 303.233, 418.273,
436. 283
Cer 36:1 CasH7:NO5C 600. 513 600. 513 <1 NA
) 229.195, 283. 243,
22:6 CozH310; 327. 233 327. 233 <1 309. 174
) 205. 195, 259. 243,
FA 20:4 CzoH310; 303. 233 303. 233 < 284, 991
18:0 Ci5H350; 283. 264 283. 264 <1 265.130
16:0 CisH310; 255, 233 255. 233 <1 237. 043 30
N-7EFIL 58. 028, 88.039,
P RS E R CeHaNOs 174. 040 174. 041 -5.7 130. 049
AFY—2R GgH1204C | 215.033 215.034 -4.7 NA
FILAA— CsHsNO4 146. 045 146. 046 -6.8 102. 054, 128.034
.. 127. 050,
TFILE = CsHsN05 145, 061 145. 062 6.9 128034

* NA (FIAFHE) F. BVHEERKEOAZROA A VREICERALECEZEKRT S,

oooooao
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ooobDDbooo 40
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O0ooao
i e % B | HEEE | WNSEOIEA
REShI-AE REINLL m'z m/z (ppm) A/ SV S
40:5 CaoHas045P 911. 566 911. 566 <1 NA
152. 994, 223.006
241.011, 283. 264,
38:4 CarHe2045P 885. 550 885. 550 <1 303,233, 419. 256
581.310
PI 152. 994, 241.011,
36:4 CasHre015P 857.518 857.518 g 279. 233, 415.226
577.278
152.994, 241.011,
34:1 CasHzo015P 835. 534 835. 534 <1 255. 232, 391.226
553. 277
140. 010, 152.995
38:4 Ca3Hy;NOgP 766. 539 766. 539 1 259. 243, 283.264
303. 233, 480. 309
140.010, 152.994
PE 36:2 CasHq2NOsP 742. 539 742. 540 =143 281 248
140.010, 196.037
P-36:4 CasHyaNO4P 722.513 722.513 <1 259.243, 303. 233
418. 270, 436. 283
oL 14:7 Cg3Hi45017P2 738. 502 738. 502 <1 NA
72:8 CerHi40017P2 723. 479 723. 479 <1 NA
Cer 34:1 C34HsNO5C 1 572. 481 572. 482 -1.17 NA
205. 195, 259. 243,
20:4 C20H310; 303. 233 303. 233 4 284 992
FA 18:0 CisHas0; 283. 265 283. 264 3.5 265. 130
18:1 CieH330, 281. 250 281.249 3.6 NA
18:2 CisHa10; 279.234 219. 233 3.6 261. 222
16:0 CigHz10; 255233 255,233 <1 NA
FAAJE VB CeH;0¢ 175. 024 175. 025 =-5.7 87.007, 115.002
FIa CsHgN204 145. 050 145, 062 -8.3 NA
1- 126. 904 126. 905 =19 NA

° NA (FAFT) . SLVEEREOAZROA A VRAEICEALEIEEZERT 5.
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_ _ _ ] AE 2 HESE | WS/MSEOIEL
RESNRE mEShEL | T W (ppm) | 75T A RAF "
223.000, 241.011,
40:4 | CiHsOP | 913.581 | 913.581 < 283.264, 331. 264,
419.257, 581.309
152. 994, 223. 000,
241.011, 283. 264,
38:4 | CuMn0oP | 885.549 | 885.550 1.1 S, G 330,
Pl 439. 225, 581.309
152. 995, 241011,
36:1 CisHsOP | 863.565 | 863.566 1.2 281.248, 283. 264,
419. 256
152. 994, 223. 000,
241.011, 255. 233,
34:1 Ca3Hso013P 835. 534 835. 534 a 281 248. 391 225,
553. 278

152.994, 283. 264,
38:3 CasHyoNO; P 812. 544 812. 545 -1.2 305. 248, 419. 256,
- 437.266, 725.514
281. 248, 283. 264,
36:1 | CuHuNOGP | 788.545 | 788.545 <1 417.242, 419. 256,
437.268, 701.512
. 259. 243, 283. 264,
38:4 |  CuMsOuP | 766.539 | 766.539 <1 toh 35 38D, 300
) 259. 243, 303. 233,
PE 0-38:5 CasHyNO;P 750. 544 750. 544 4 446303, 464,313
_ 259. 243, 303, 233,
P-35:4 CaiH73NO,P 122.512 122.513 1.4 418,273 436. 283

FA 16:0 CisHs10; 255.232 | 255.233 -3.9 NA
FAAJE Bk CgH705 175. 024 175. 024 g 87.00%.. 113-002

® NA (FIAFH)
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i a AlE Wik |BEBEE| W/MSBEOIEL
BRSNEFAE mEnrg | O % (pom) | IFH AU RAA e
152. 994, 223.000,
‘ 241.010, 283. 264,
40:4 | CiHgOP | 913.580 | 913581 11| g1 964, 419, 256
581.311
152. 994, 223.000,
) 241.011, 283. 264,
. 38:4 Ca7Hs2013P 885. 550 885. 550 <1 303233 419, 256,
581.311
152. 994, 241.011,
36:1 CasHs4013P 863. 565 863. 566 -1.2 281. 248, 283. 264,
419. 256, 581.311
152. 994, 223.000,
36:2 CasHs2014P 861. 548 861. 549 -1.2 241.011, 281. 2586,
417. 241
152.994, 281. 256,
PG 36:2 CaoH76010P 773.542 773.534 10 417. 241, 491.278,
509. 288
152. 994, 255. 233
341 CaoH76010P 747.514 747.517 -4.0 281. 256, 391. 226,
417.241, 491 271
_ 140.010, 283.256
38:4 | CuHoNOP | 766.535 | 766.539 5.2 | 400 93 430 300
; 140. 011, 281. 256,
36:1 CaiH7oNOsP 744, 552 744555 4.0 283 264 480. 307
PE . 259. 243, 303. 233,
P-38:4 | CuHiNOP | 750.534 | 750.544 13 e
, 259. 243, 303. 233,
P-36:4 | CuthNOP | 722.511 | 722.513 28 | "5 4ok o
0-34:2 CagH75NO5P 700. 527 700. 529 -2.9 NA
Cer 34:1 CasHgNOsCI 572. 479 572. 482 -5.2 NA
FA 18:1 CioHis0, 281.249 | 281249 a1 NA
FRANE VB CoHi0: 175.023 | 175.024 | -5.1 115. 002
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152.994, 223.000,
241.011, 283. 264,
38:4 CeHs201P 885.550 | 885.550 <1 203233 419 257
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152.994, 223.000,
241.011, 281.248,
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581. 309
152.994, 281.248,
PG 36:2 CazH2010P 773.542 | 773.534 10 15970, AVLTTE
i 20:4 CaoHs10; 303.233 | 303.233 <1 205“234‘32?'24&
18:1 [T 281.249 | 281.249 < NA
° NA (FIAXTE) k. BVEEREOAEROA A VRATICEALECL2EHRT S,
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e A 58 41-75 2 18) (10, 2, 4, 0)
i E® 57 12-82 (33, 14) (35, 12, 0, 0)
A 66 22-84 (25, 23) (35, 7, 0, 6)
i E% 50 31-80 (0, 29) (22, 7, 0, 0)
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International application No.
PCT/US 17/49689

A. CLASSIFICATION OF SUBJECT MATTER

22011217, GO1N 2021/3196, F16K 99/0017

IPC(8) - BO1L 3/02, BE2Y 5/00, HO1J 49/04, HO1J 49/26, HO1J 48/00, GO1N 27/62,GO1N 30/72 {2017.01)
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49/26, HO1J 49/00, GO1N 27/62, GO1N 27/622, GO1N 30/7206, GO1N 30/7233, G0N 30/724,
GO1N 30/7266, GOTN 31/20, GO1N 2001/4061, GOIN 2021/0353, GO1N 2030/8452, GOIN

According to International Patent Classification (IPC) or to both national classification and 1IPC

B. FIELDS SEARCHED

See Search Histary Document

Minimum documentation searched (classification system followed by classification symbals)

See Search History Document

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

See Search History Document

Electronic data base consulted during the intemational search (name of data base and, where practicabie, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2005/0061967 A1 (SHVARTSBURG et al.) 24 March 2005 (24.93.2005), para [0011), 83

- (0014}, [0022], [0043), [0058], [0085), [0063]-[0072], [0062], [0104], [0167], [0112), 10118] B —

A 1-82, B4-86, 107, 108-
118, 120-124, 126-131,
133138

Y US 2004/0059530 A1 (PAULSE et al.} 25 March 2004 (25.03.2004), para [0012]. [0034], [0043), | 83

- {0049], [0052], [0054], {0069]-[0071], [00BS], [0101] R

A 1-82, 84-86, 107, 108-
118, 120-124, 126-131,
133-136

Y US 2041/0133077 A1 (HENION et al.) 09 June 2011 (09.06.2011), Fig. 2; para [0003], [0041}, | 87-105

- 10045]-{0049], [0054]-[DOE3), [0055]-{0058), [0061]-[008S]. [0076] S

A 1-82, 107, 108-118, 120-
124, 126-131, 133136
87-105

Y US 200B/0282607 A1 (CAPRIOLI) 28 December 2006 (28.12.2006), para [0007), [0019), [0033], | —-——-——ssee— -

- {0035], [0037], [0041], [0044], [D046], [3051], [0052}, [0055], [0059], [00E2], [0065]. [0087], 1-82, 107, 109-118, 120-

A [0070], [0078], [0108] 124, 126-131, 133-136

ﬁ Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited doruments:

“A"  document defining the general state of the art which is not considered

to be of particular relevance
i

“T fater document published afler the international filing date or priority
date and not in conflict with the apﬁlelqaiiun but cited to understand
the principle or theory underlying the invention

"X" d of particular relevance; the chimed invention cannot be

earlier application or patent but published on or afler the inter
filing date

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

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

“F"  documens published prior o the international filing date but later than
the priority date claimed

g
up

ugr

considered novel or cannet be considered to involve an inventive
slep when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive siep when the dacument is
combined with one or more ather such documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family
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Date of the actual completion of the international search
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PCT QSP; 571-2T2-7774

Form PCT/ISA/210 {second sheet) (January 2015)




(58) JP 2019-534724 A 2019.12.5

INTERNATIONAL SEARCH REPORT International application No.
PCTIUS 17/49689

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemnational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:l Claims Nos.:

because they relate (o subject matier nat required 1o be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the internationa! application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

oy
3. X0 Claims Nos.: 108, 108, 119, 125, 132
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4{a).

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

This International Searching Authority found multiple inventions in this international np‘slication, as follows: .
This application contains the following inventions or groups of inventions which are not so Yinked as 1o 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.

Graup |: Claims 1-43, drawn fo an apparatus for producing samples for mass spectrometry analysls,

Greup |I; Claims 44-86, drawn to a method for assessing tissue samples from a subject and an ex vive mathod for assessing tissue
samples.

Group IIN: Claims 87-105, 107, 108-118, 120-124, 126-131, and 133-136, drawn to a methad for chtaining a mass spectrometry profils, a
method of identifying a lung cancer sample, a method of identifying an ovarian cancer semple, a method of identifying a thyroid cancer
sample, and a methed of identifying a breast cancer sample.

— Pleasa Sea Supplamental Box -

N
1. As all required additional search fees were timely paid by the applicant, this intemational search report covers ail 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. I:] As only some of the required additional search fees were timely paid by the applicant, this international search repart covers
only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricled to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest L__I 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.

ﬁ No protest accompanied the payment of additional search fees.

Form PCT/ISA/2 10 (continuation of first sheet O)) (January 2015)
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2008/0169030 A1 (STEWART et al.) 03 August 2006 (03.08.2006), Fig. 2; para [0019], 1-82, 107, 109-118, 120-
[0020], [0022], [0023], [0036] 124-, 126-131, 133-136
1-82, 107, 109-118, 120-
A US 2016/0047831 A1 (COOKS et al.) 16 February 2016 (18.02.2016), Fig. 2; para [0014], 124-, 126-131, 133-136
[a0z3)
1-82, 107, 109-118, 120-
124-, 126-131, 133136
A US 5,384,260 A (OSBORNE ot al.) 24 January 1995 (24.01.1995), Fig. 12; col 2, In 47-62; col
12, In 12-49

Form PCT/ISA/210 (continuation of second sheet) (Yanuary 2015}
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Continued from Box No. Ill, Dbservations whera unity of invention is lacking,

The inventions listed as Groups |, Il and Il do not relate to a singls general inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or corresponding spacial tachnical features for the following reasons:

Groups Il and 1!l do ot require an apparatus for producing samples for mass spectrometry analysls, the apparatus comprising:
a chamber comptising a solvent; a pressurized gas supply; a mass spactromater,

a probe compiising & reservoir, a first conduit, a second conduit and a third conduit, wharein:

the reservoir is In fluid communication with the first conduit, the second conduit and

tha third conduit;

the first conduit is in fluid communication with the chamber;

the sacand conduit is in fuid communication with pressurized gas supply; and

the third conduit is in fluid communication with the mass spectrometer, as raquired by Group 1.

Groups | and Il do not require a method for assessing lissue samples from a subject comprising:

(a) applying a fixed or discrete volume of a solvent to a tissue site in the subject;

(b) coltecting the applied solvent to oblain a liquid sample; and

(c) subjecting the sample to mass spectrometry analysis; and

an ax vivo method for assessing tissue samples comprising:

{a) obtaining a pluratity of liquid samples from a plurality of lissue sitesin a subject;

(b} subjecting the plurality of liquld samples to mass spectrometry o obtaln a plurality of profiles corresponding to the tissue sites; and
{c) comparing the plurality of profiles 1o reference profiles to identify tissue sites that include diseased tissue, as required by Group 1.

Groups | and |l do not require a method for obtaining a mass spactrometry profile comprising:

{a) using a probe to apply a discrete volume of a solvant to an assay site;

{b) using the proba to collect the applied solvent to obtain a liquid sample; and

(e} subjecting the liquid sample to mass spectrometry analysis:

a method of idantifying a lung cancer sample comprising:

(a} obtaining at least one sample: and

(b} subjecting the at least one sample to mass spectrometry analysis, theraby obtaining a mass spectromatry profile comprising a
plurality of mass-to-charge (mvz) ratlos, wherein the sample is identified as @ lung cancer sample if tha profile comprises one or mare
mass-to-charge {mfz) ratios sefected fram tha group consisting of 175.02, 187.01, 201.04, 215.03, 306.08, 313,16, 330.98, 332.90,
357.10, 409.23, 61517, 722.51, 744.55, 747 62, 748.52, 771.52, 773,53, B61.55, 663.57, 885.55, and 8B6.55;

a method of identifying an ovaran cancer sample comprising:

(=) obtaining at Yeast one sample; and

{b) subjecting the at least one sample to mass spectrometry analysis, thereby cbtaining a mass specirometry profile comprising a
plurality of mass-to-charge (m/z) ratios, wharein the sample is idantified as an ovarian cancer sample if the profile comprises one or
rmore mass-to-charge {miz) ratios selacted from the group consisting of 124.01, 175.02, 175.03, 283.27, 313.16, and 341.27;

a methed of identifying a thyroid cancer sample comprising:

(a) obtaining at least one sample; and

{b) subjecting the at least one sample lo mass spectrometry analysis, thereby obtaining a mass spectrometry profile comprising a
plurality of mass-io-charge {m/z) ratios, wherein the sample s identified as a thyrold cancer sample if the prafile compiises one or mora
mass-to-charge {m/z) ralios selected from the group consisting of 175.02, 181.02, 191.05, 283,27, 341.27, 353.16, 432.20, 433.21,
615.17, 822.47, and 822.48; and

a method of Identifying a breast cancer sample comprising:

(a) obtaining at least one sample; and

(b} subjecting the at least one saample to mass spectromalry analysis, theraby cbtaining a mass spactrometry profile comprising a
plurality of mass-to-charge {m/z) ratios, wharein the sample is identified as a breast cancer sample if the profile comprisas one or more
mass-to-charge (m/z) ratios salected from the group consisting of 187,04, 268.80, 279,92, 283,27, 341.27, 345.165, 361.21, 687.51,
74254, and 766.54, as raquired by Group IIl.

Shared Common Features

The only feature shared by Groups |, |1, and Il] that would otherwise unify the groups ls mass spectromatry and a sample. However, this
shared tachnical feature does not represent a contribution over prior art, because tha shared technicat feature is anticipated by WO
20114/209474 Al (Purdue Research Foundation). Purdue Research Foundation discloses a mass spectrometry and a sampla (pg 3, In 1-
9}

The only feature shared by Groups | and Il that would otherwisa unify the groups is @ solvent and a probe. However, this shared
technical feature does not represent a contribution over prior art, becausa the shared technical feature is anticlpated by Purdue
Research Foundation, Purdue R h Foundation disc! a solvent and a probe (pg 3, In 1-8).

The only teature shared by Groups Il and Il that would otherwise unify the groups is tissue samples, analysls, and identifying. However,
this shared tachnical featura does not represent a contribution over prior art, because the sharad technical feature is anticipated by
Purdue Research Foundation. Purdue Research Foundation discloses tissue samples (pg 39, In 18-25), analysis {pg 2, In 17-26), and
identifying {pg 33, tn 3-10).

As the technical features were known in the art at the tima of the invention, this cannct be considered a special technical feature that
would otherwise unify the groups.

Groups 1, Il, and 111 therefore lack unity under PCT Rule 13 because they do not share a same or correspending special technical
feature.

Note; Claims 106, 108, 119, 125, and 132 are dependent claims and are not drafted In accordance with the second and third sentences
of Rule §.4(a).

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