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INTERNATIONAL SEARCH REPORT

JP 2025-509329 A 2025.4.11

International application No.

. " PCTIUS 23/64065
A. CLASSIFICATION OF SUBJECT MATTER
IPC - INV. C12Q 1/6886(2023.01)
ADD. G12Q 1/6806 (2023.01) -
CPC - INV. C12Q 1/6888, C12Q 1/689, G168 40/20
ADD. c12qQ 1/701, G16H 50/20, C12Q 1/701
ational Pates tion (TPC) or o both nations d TPC

-| Minimum documentation searched (classification system fllowed by classification symbols)
See Search History document

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

Electronic data base consnlted during the international search (name of data base and, where practicable, search terms used)
See Search Histary document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

Y

[0224), [0241], [0243], [0247], [0248], [0323]

[0037]-[0038], [0040], [0042]-{0044]

US 2018/0340215 A1 (THE BROAD INSTITUTE, INC.) 28 Novernber 2018 (29.11.2018)
abstract, para [0036], [0037], [003], [0046], [0078], [0077], [0082], [0064] .

Us 2021/01 89450 A1 {ARC BIO, LLC) 24 June 2021 (24.06.2021) abstract, para [0012]

US 2014/0127687 At (ANALYTIK JENA AG) 8 May 2014 (D8.05.2014) para [0002}H0008],

US 2021/0057046 A1 (FREENOME HOLDINGS, INC.) 25 February 2021 (25.02.2021) abstract | 1-15, 21-24, 32, 35-45,
para [0006], [0013], [0042], [0043], [0045], [0051], [0066], [0076, [077], [D0G33], [0086], [D087], | 146-149, 150-158, 164-
{0084], [0086), [0097], [0108], [611a], 1041 1], [0117], [0120], [0142], [0144], [0177], [0194],

_| 169, 177, 180-188

16-20, 25-31, 33-34, 158-
163, 170-176, 178-179

16-20, 150-163
25-31, 33-34, 170-1786,
178-178

19-20, 162-163

D Further documents are listed in the continuation of Box C..

D See patent family annex.

*
e

upy
g

e

“yr
«pr

Special categories of gited documents:

document defining the gereral state of the art which is not considered
to be of particular relevance

documnent cited by the applicant in the international application
earlier application ot patent but published on or afier the international
filing date

document which may throw doubts an priority claim(s) or which
is cited to establish eﬁ{;vublication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibitionor other ngans
document published prior to the international filing date but later than
the priority date ¢laimed

e

wym

Loy

g

later document published afier the international filing date or priority
date end not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel ar cannot be considered to involve an inventive step
when the document js taken alone

documert of particular relevance; the claimed invention cannot
be considered to involve an inventive siep when the document is
combined with one or more other such documents, such combination
being abvious 1o a person skilled in the art

dacument metnber of the same patent family

Date of the actual completion of the international search

26 Octaber 2023

Date of mailing of the internationa] search report

MOV 14 2023

Name and mailing address of the ISA/UUS
Mail Stap PCT, Atin; ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Faesimile No. 5§71-273-8300

Authorized officer

Kari Rodriquez

Telephone No, PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT Tnternational applivation No.
' ‘ PCTAJS 23/84085

BoxNo,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}(1.) for the following reasons:

I |:| Claims Nos.: ; -
because they telate 1o subject master not required to be searched by this Authority, namely:
\ .

2. D Claims Nos.:

because they relate fo parts of the internationel application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

N

i EI Claims Nos.: '
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

BoxNe.IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authotity found multiple inventions in this international application, as follows: )

see extra sheet -~—--

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

2. [ ] Asail searchable olims conld be scarched without effrt justfying additional fes, this Authority did not nvite paymentof
additional fees.

3. D As only some of the required additionel search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were pald, specifically claims Nos.:

-~

Norequired additional seatch fees were timely paid by thé applicant. Consequently, this international search report is restricted
1tx_:4 tshe :nv‘lefé:i‘on first mentioned in the claims; it is covered by claims Nos.:
and 188

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
’ payment of a protest fee. .
[: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.
E’ No protest accompanied the payment of additional search fees.

Form PCT/1SA/210 {continuation of first sheet (2)) (July 2022}
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INTERNATIONAL SEARCH REPORT International application No.

PCTAIS 23/184065

Continuation of Box No. IlI, Observations where unity of invention is lacking:

This application cantains the following inventions or groups of inventions which are not so linked as to form a single general kventive
concept under PCT Rule 13.1. In order for all Inventians to be searched, the appropriste additional search fess must be pald.

Group & Claims 1-45 and 146-188, directed to method of generating a gencmic feature set for differentiating a cancer, cancer type, or
nen-cancar health stafe of subjects by:

a) providing a subjects' nuclsic acids and coresponding health stata;

b) amplifying genomic features of non-mammalian nucleic acld molecules;
c) sequencing said amplified genomic features 1o generate nen-mammalian sequencing reads;

d) generating a feature set to differentiate a cancer and non-¢ancar health state by combining said non-mammalian genomic feature
abundances and the health state of the subject(s). .

k]

Group 1I: Claims 4693, directed to a method of diagnosing a cancer of ona or mere subjects comprising:
a) providing nucleic acid molecules from one or more subjects; . .

b) ampllfying genomic features of non-mammalian nucleic acid moleculss;

¢) sequencing sald amplified genomic features to generate non-maimmalian sequencing reads;

{d) outputting a diagnosis of a cancer or non-cancer health state of said subleci(s) as a result of providing the genomic features as an
input to a trained predictive modal. . .

Group ill: Clalms 94-145, directed to a composktion of matter comprising systemn for diagnosing a cancerous or non-cancerous health
state of ane ar mora subjects, the system comprises:

"one or more processors and a non-transitory computer readable storage medium including software configured to cause said one or
mare processors to -

{i) receive sequencing rsads from a subfact’s nucleic acids comprising amplified gencmic features of non-mammalian nucleic acld
molecules;

{ii}output a diagnosis of a cancerous or non-cancerous health slate based on providing sald reads as an input to a frained predictive
model. .

The Inventions listad as Groups | though 1Il do not relate to a single general Invantive concept under PCT Rule 13.1 bacause, under
PCT Rule 13.2, they lack the same or comesponding special technical faatures for the following reasons:

Speicial Technical Features

Group | requires generating a ganamic feature set for differentiating a cancer type in a subject by comblining said feature set and a
comesponding health state In sald subject, not requlred by group Iland Il .

Group Il raquires diagnosing a cancer or non-cancer with saquences Inputted inte a trained prediclive model, not required by groups |
and Il :

Greup Il requires a system, a composition of matter, comprising processors and non-transltory compu'ter readable storage medium not
required by groups | and |1 :

Commen Technical Features

The commen technical feature shared by Groups |-1l, is genomic features amplified and sequenced from a subject’s nucleic acid
comprising non-mammalian nucleic acld sequencas {microblal sequences, instant application para [0002]) that correlate with a cancer or
nan-cancar health state. However, this shared technical feature doss not represent a contribution over prior art, because the shared
technical feature is taught by WO 2014/130162 A1 to Les et al. (herainafter "Lee’). Lee teaches genamic features amplified and
sequenced from a subject's nueleic ackl comprising micrabial nuclelc acid sequences that correlate with a cancer or non-cancar heafth
state (abstract "methods of determining that & subjest s likely to have cancsr are provided. Such methods may Include amplifying a
microbial DNA sample in a test sample obtained from the subject to determine an amount of microblal DNA in the test sample, wherein
the amount of microbial DNA is determined by an amplification or sequencing technique; and determining that the subject Is likely to
have breast cancer when there is a significantly decreased level of microbial DNA In the test sample when compared to a level of
microblal DNA in & control sample”). )

The comman tachnical feature shared by Groups II-1ll, Is dlagnosis of a cancerous or nan-cancerous health state based on providing a
subject's nucleic acid sequence reads as an input to a tralned predictive model. However, this shared technical feature does not
represent & contribution over prior art, because the shared technlcal feature Is taught by the arficle entilled "Assesement of peritoneal
microbial features and tumear marker levels as potential diagnosfic tools for ovarian cancer” by Miao et al. (hereinafter 'Miao") { PLoS
ONE, & January 2020, vol 15, no 1, article 0227707, pp 1-18}.
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continuation of previous exira sheet:

Miao teaches diagnosls of a cancerous or nan-cancerous health state based on providing a subject's nuclefc acid sequence reads as an
input to a trained predictive model {ebstract “Epithellal ovarian cancer (QGC) is the most deadly cancer of the female reproductive system.
To date, there Is no effectiva screening methad for early detection of OC ... We hypothestzad that the peritoneal microbial anvironment
was altered in patients with OG and that Inclusion of selected peritoneal microblal features with current clinigal featuras Inta prediction
analyses will improve detection accuracy of patients with OC. Blood and peritoneal fiuid were coflected from consented patients ... and
processed for Next Generation Sequencing (NGS) using 1B% V4 exon bacterial primars and bloinformatics analyses. We found that
patients with OC had a unique peritoneal microbial profile comparad to patients with a benign mass. Using ensemble modeling and
maching leaming pathways, wa identified 18 microbial features that were highty specific to OC pathology ... We conelude that OC
pathogenesls alters the peritoneal microblal environment and that these unique microbial features are important for accurate dlagnosis
of OCs", pg. 8, para 2 "The Lasso legistic regreesion model ... approach Is included for comparison due to its simple model structure and
easy interpretation”, pg 7, para 5 "The penalty parameter of Lasso Is determined through 10-fold crass validation. ...we calculata the
classification emor for each candidate value through 10-fold cross validation on the N -1 fraining samplss. We then choose the
parameter valua that ylelds the smallest classification aror, fix the penalty parameter at that value, and fit the model using all N -1

training samples”, see Flg. 2, prediclive modeling.). .

- As the technical faatures were knewn in the art at the time of the invention, they cannot bie considered special technical fealures that
would ctherwige unify the groups. ' '

Groups | thraugh 11l therefore lack unily under PCT Rule 13 because they do not share a same or conesponding speclal fechnical
feature. .

Form PCT/ISA/210 (extra sheet) (July 2022)

10

20

30

40

50



(64) JP 2025-509329 A 2025.4.11

gboooooooog

Gynoooooo oo gbooobooooood
U oooo 1/34 (2006.01) ooooo 1/34 ooooooo

,MC,ME,MK,MT,NL,NO,PL,PT,RO,RS,SE,SI,SK,SM,TR),0A(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW KM,
ML,MR,NE,SN,TD,TG),AE,AG,AL,AM,AO,AT AU,AZ,BA,BB,BG,BH,BN,BR,BW,BY,BZ,CA,CH,CL,CN,C
O,CR,CU,CV,CZ,DE,DJ,DK,DM,DO,DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,GT,HN,HR,HU,ID,IL,IN,IQ,|
R,IS,IT,JM,JO,JP,KE KG,KH,KN,KP,KR,KW KZ,LALC,LKLR,LS,LULY,MAMD MGMKMN,MW,MX
,MY ,MZ,NANG,NI,NO,NZ,OM,PA,PEPG,PH,PL,PT,QARO,RS,RURW,SA,SC,SC,SD,SE,SG,SK,SL,ST,
SV,SY, THTJTM,TN,TR,TT, TZ,UAUG,US,UZVC VN WS ZAZM,ZW

O

gobgobooooobobobobooo

ooboooooooon
(20000 DOoOoOooooo

0000000 O0000 00000000 000000 000000000 0000
(720000 OOOOOOOOO 0OOO
0000000 0O0000 00000000 000000 000000000 0000
000000000 4B029 AAO7 AA23 AA27 BB11 BB20 CCO1 DG10 FAO2 FAL5 GAOS
GBO1 GBO2 GB10 HA10
4B063 QAO1 QA13 QA18 QA19 QQO03 QQ42 QQ52 QRO8 QR55 QR62
QS25 QS34 QX02



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	search-report
	overflow

