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A. CLASSIFICATION OF SUBJECT MATTER

Int., Cl. GOIN33/53(2006.01)i, GOIN30/72(2006.01)1i, GOLN30/88(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int, C1, GOIN33/53, GOIN30/72, GOIN30/88

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

Published examined utility model applications of Japan 1922-139&
Published unexamined utility model applications of Japan 1%71-2019
Registered utility model spacgifications af Japan 1996-2019
Published registered utility model applications of Japan 1294-201%

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
JSTPlus/JIMEDP1us/JST7580 (JDreamIII), CAplus/MEDLINE/BIQSIS (STN)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2018-502286 A (METABOLON, INC.) 25 January 1-8
2018, claim 1, table 2, paragraphs [0105]1, [0106]
& US 2017/0370954 al, claim 1, table 2, paragraphs
[0108], [0109] & WO 2016/081534 Al & EP 3221463 Al
& CN 107002113 A
X Jp 2011-503547 A (METABOLON, INC.) 27 January 1-8
2011, paragraphs [003é], [0047]1, tables 1, 6B & US
2010/0279956 Al, paragraphs [0047]1, [0060], takles
1, 6B & US 2015/0377810 Al & WO 2009/059150 A2 &
EP 2546549 A2 & EP 2830512 AZ
X wWwo 2013/002381 A1 (AJINOMOTO CO., INC.) 03 January 1-8
2013, claim 1, paragraph [0230] & US 2014/0113378
Al, claim 1, paragraphs [0286]—-]0288]
& Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: “T”  later document published zfter the intemational filing date or priarity
“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theery underlying the invention
“E" earlier application or patent but published on or after the international “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citatien or other “Y”  document of particular relevance; the elaimed invention cannot be
special reason (as specifiec) considered te involve an inventive step when the document is
“0"  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P’  document published prior to the international filing date but later than being obvious to a person skilled in the art
the pricrity date claimed “&" document member of the same patent family
Date of the actual completion of the intemational search Date of mailing of the international search report
06,09.2019 17.09.201¢%
Name and mailing address of the ISA/ Authorized officer
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo L00-8915, Japan Telephone No.
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

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

X LAI, ¥i-syuan et al., Mass-spectrometry-based 1-8
serum metabolomics of a C57BL/6J mouse model of

high-fat-diet-induced non-alccholic fatty liver

disease development, Journal of agricultural and
food chemistry, 092 September 2015, wol. 63, no.

35, pp. 7873-7884

X JP 2016-65873 A (METANCMICS HEALTH GMBH) 28 April 1-8
2016, paragraphs [0037], [0038], table 3A & US
2013/0126722 Al, paragraphs [0036], [0037], table
3A & US 2015/0355197 Al & WO 2012/000770 Al & EP
2863227 Al & EP 3273247 Al & CA 2795032 Al

A JP 2010-500566 A (LIPCMICS TECHNOLOGIES, INC.) 07 1-8
January 2010, claims & US 2010/0233724 Al, claims
& WO 2008/021192 A2 & EP 2057473 A2 & CA 2662987
Al & CN 101523221 A & AU 2007284733 Al
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Box No. IT Observations where certain ¢laims 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:

L 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 te 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. |:| 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. IIT 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:

[see extra sheet]

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

3 |:| As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additicnal 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. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
mestricted to the invention first mentioned in the claims; it is covered by claims Nos.:

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

I:' 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.

g No protest accompanied the payment of additional search fees,

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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(continuation of Bex No. III)

Claims 1-8 have the shared feature of a “biomarker feor detecting non-
alcoholic fatty liver disease.” However, this feature does not make a
contribution over the prior art in the light of the content disclesed in
document 1, and thus this feature cannot be said to be a special technical
feature. Claims 1-8 are therefore considered to set forth different inventions
that are independent of one another with respect to 12 different biomarkers. No
other identical or corresponding special technical feature exists between these
inventions. The claims are thus classified as 12 inventicons having the following

respective special technical features.

(Invention 1) Claims 1-8 (partial)
An invention relating to 2-amincadipic acid as a biomarker for detecting

non-alccholic fatty liver disease.

(Invention 2) Claims 1-8 (partial)
An invention relating to 2Z-oxocapreoic acid as a biomarker for detecting

non-alcoholic fatty liver disease.

(Invention 3) Claims 1-8 (partial)
An invention relating to Z-oxoglutaric acid as a biomarker for detecting

non-alcoholic fatty liver disease.

{(Inventicn 4) Claims 1-8 (partial)
An invention relating te alanine as a biomarker for detecting non-alecoholic

fatty liver disease.

{(Inventicn 3} Claims 1-8 (partial)
An invention relating to glutamic acid as a biomarker for detecting non-

alcoholic fatty liver disease.

{(Inventicn 6) Claims 1-8 (partial)
An invention zrelating to tyrosine as a biomarker for detecting non—

alcoholic fatty liver disgease,

{(Inventicn 7) Claims 1-8 (partial)}
An invention relating to lactic acid as a biomarker for detecting non-

alcoholic fatty liver disease.

Form PCT/ISA/210 (extra sheet) (January 2015)
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(Invention 8) Claims 1-8 (partial)
An invention relating to uric acid as a biomarker for detecting non-

alcoholic fatty liver disease.

(Invention 9) Claims 1-8 (partial)
An invention relating tec valine as a biomarker for detecting non-alcohelic

fatty liver disease.

(Invention 10) Claims 1-8 (partilal)

An invention relating to pyruvic acid as a biomarker for detecting non-

alcoholic fatty liver disease.

{(Invention 11) Claims 1-8 ({(partial)

An invention relating to phenylalanine as a biomarker for detecting non-

alcoholic fatty liver disease.

{(Invention 12) Claims 1-8 ({(partilal)

An invention relating to prolene as a biomarker for detecting non-alcoholic

fatty liver disease.

Document 1: JP 2010-300366 A (TETHYS BIOSCIENCE INC.) 07 January 2010, claims &
US 2010/0233724 Al, claims & WO 2008/021192 A2 g EP 2057473 A2 & CA 2662987 Al &
CN 101523221 A & AU 2007284733 Al

Form PCT/ISA/210 (extra sheet) (January 2015)
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SRk, F 2., Blo105], [0106] & US 2017/0370954 Al, S5k
w1, #F2, BE¥Elo108], [0109] & WO 2016/081534 Al & EP 3221463
Al & CN 107002113 A

X JP2011-503547T A (A F AR, A »ra—F A7 v K)2011.01.27, | 1-8
Bro£0036], [0047].3% 1 .36 B &US 2010/0279956 Al, B ¥ [0047]
[0060], 1, #6 B & US 2015/0377910 Al & WO 2009/059150 A2
& EP 2546649 A2 & EP 2930512 A2

W CHOXICLXRAAREIN TN D, ™ XTI ) —cBTailEERR,
* BIFEXEOATITD— 0 H OB ITAR S I0Ek
TA] HICEEOHAHXBM TR, RSNk ELTET [T) ERBHER XIEL I BCARSEXBCH-oT
Ho HEE & FET 2 LD TR, BEOFREXIER
E] EFEHEARTOHBEZ RS T o0, EEEHER OEFOHDIBI AT L0
MRICARSNIHO [X] B MEO ® 5 XM CH T, AT 5T
ML) EEHEERICERE TR Y 50 I tho 3T O 84T OFEME L R EAR N E L b EbhoO
BEL MO EEAREYT 5205 AT Y] BCEEOH A TH-T, IS o 1 2L
HICHR GEREAT) Lok E o, BEFICL>TEHHATHIHEERIC
o] DEICL 5%, A, BRSCS R4 530 LoT#BRT L EIERS LD
P EREEART, poELRoXIRBOEBLr2oHE (&) A—F 773V —XR
HERELrSTLEH EEfERLE oRERA
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X WO 2013/002381 Al (BROFRASA) 2013.01.03, FERTE 1, B | 1-8

[0230] & US 2014/0113378 Al, F5=RIA 1, Bri¥(0286]-[0288]

X Yi-syuan LAI et al., Mass—spectrometrv-based serum metabolomics | 1-8
of a CH7BL/6] mouse model of high-fat-diet—induced
non-alchoholie fatty liver disease development, Journal of
agricultural and food chemistry, 2015.09.09, Vol. 63, No. 35,
PP. 7873-7884

X JP 201665873 A (AF /L7 A ~pARA F—x b)) 1-8
2016. 04. 28, Be#%[0037], [0038], 3% 3A & US 2013/0126722 AL, B
%0036, [0037], #& 3A & US 2015/0355197 Al & WO 2012/000770 Al
& EP 2863227 Al & EP 3273247 Al & CA 2799032 Al

A JP 2010-500566 A (7 A SAAFV AL R, Afra—ELAf |1-8
F v ) 2010,01. 07, ErEraRoeo4#apH & US 2010/0233724 Al, Ke3F
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2.0 BUREFEEEERTIECEAS, TRTUOREMRLAHREIOWTREST 52 L AT 0T, BIA
EFER O ERD R T,

3. ) HERABSEZBIGREFERE —MOs LegIHMNICiMt Lo, CoEERRERS T, FEHOM
F0 8o ok OFEREDZ 2T L,

4. [ HBEAPSERENAEFEEZ BANICHE Ui o0 T, ZOEERESST, FROMEORACEHE
EN TV HREAICELROFEREIC 2V TIERE L 72,

BIRETFENOESORY CICETIEER
©OEMREEFESET., MN AT, SRR IFRBOMM LI, HEASLRBR I TRL T,
A EFEE O LI HEANL BRR T oA, BER TR RS BT LI
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W EIMREEERIOMMITG oA, BEE TR AN,
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