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K] [min] P [ml/min] %B
0.00 0.500 2.0
1.00 0.500 6.0
12.00 0.500 20.0
30.00 0.500 28.0
50.00 0.500 65.0
53.00 0.500 98.0
57.00 0.500 98.0
59.00 0.500 2.0
60.00 0.500 2.0
gooooao
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12.00 0.500 20.0
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429.5 - 4455 639.5 — 655.5
444.5 — 460.5 654.5 - 670.5
459.5 —475.5 669.5 — 685.5
474.5 —490.5 684.5 —700.5
489.5 —505.5 699.5 —715.5
504.5 —520.5 714.5 - 730.5
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v A b2
(800 — 1200 m/z, IW 25 m/z, H 1 m/z)
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INTERNATIONAL SEARCH REPORT

JP 2024-546438 A 2024.12.24

International application No.

PCT/US 22/79835

Box No. 1 Nucleotide and/or amine acid seqn:nce(s) (Continuation of item L.c of the first sheet)

catried out on the basis of a sequence listing:
o |:| forming part of the international application as fi led.
international application as filed.

llstmg

3. Additional comments:

1. Withregard to any nucleotide and/or amino acid sequence diselosed in the international application, the international search was

b, furnished subsequent o the international fi ling date for the purposes of intemational search (Rule 13ter. 1)),

accompanied by a statement 10 the effect that the sequence listing does not go beyond the disclosure in the

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPQ Standard ST.26 compliant sequence

Form PCT/ASA/210 (continuation of first shect (1)) (uly 2022)
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INTERNATTONAL SEARCH REFORT International application No.

PCT/US 22/79835

Box No. IT Observations where certain elaims 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 I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:I Claims Nos.:

beeause 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. , Claims Nos.: 4o-51
1 they are dep

dent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

BoxNg, III  Observations where unity of invention is lncking (Contizuation of itern 3 of first sheet)

This International Searching Authority found multiple inventions in this intsenational application, as follows: .
This application contains the following Inventions or groups of Inventions which are not sa linked as to form a singla general Inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must ke pald.

--—- Bee Extra Pages —

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

2. El As gl searchable claims coutd be searched without effort justifying additional fecs, this Authority did not invite payment of
additional fees.

As only some of the required additional search fess were timely paid by the applicant, this international search report covers
only those ¢laims for which fees were paid, specifically claims Nos.:

4, No required additional search fees were timely paid by the applicant. Consequently, this imemnational search report isrestricted
to the invention first mentioned in the claims; it is covere gy claims Nos.!
1-4, 6-9, 12-16,18-28, 35, 37-48 and 54, limitad to a hiomarker panel of Table 7

Remark on Protest D The additional search fees were sccompanied by the applicant’s protest and, whete applicable, the
peyment of a protest fee,

D The additional search fses wetre accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompartied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT

JP 2024-546438 A 2024.12.24

International application No.
PCT/US 22/79835

A. CLASSIFICATION OF SUBJECT MATTER
PC INV. GO1N 33/88 (2023.01)

" ADD. A81P 15/06 (2023.01)

INv. GO1N 33/689

B. FIELDS SEARCHED

$ee Search History document

Minimum decumnentation searched {classification system follewed by classification symbaols)

Bae Search History document

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

See Search History document

Electrenic data base consulted during the international search (name of data base and, where practicable, search terms uscd)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Relevant to claim No.

[oazc]; [oosa]; [02686]

X US 2021/0270840 A1 (NX PRENATAL ING.) 02 Septamber 2021 (02.09.2021) para [0008]
v [0018]; [0021]; [0042]; [00B5]; [0086]; [0076]; [D0B1]; [0083]; [0086); 43/(26-27)

12-14, 19-24, 26-27,

1-4, 6-9, 15-16, 18, 25,
28, 35, 37-42, 43(25,

28), 44-48, 54
¥ WO 20211150672 A2 (BETH ISRAEL DEAGONESS MEDICAL GENTER, INC.) 28 July 2021 | 14, 6-8, 18, 35, 5742,
(29.07.2021) pg 30, In 29 - pa 31, In Z; pa B5, In 6 —pg 66, In 2 44-48, 54
Y US 2013/0257442 A1 (THE TRUSTEES OF THE UNIVERSITY OF PENNSYLVANIA) 12 34, 1516, 35, 3742, 44
September 2013 (12.09.2013) abstradt; para [0025] 48, 54
Y US 2021/0050112 A1 (NX PRENATAL INC.) 18 February 2021 {18.02.2021) para [001€] 25, 43/25, 46
Y WG 2016/019176 A1 (COOPER ot al) 04 February 2016 (04.02.201) abstract, para [0003) | 3-4, 15, 28, 43/28

Y US 2007/0161126 A1 (ROSENFELD et al.} 12 July 2007 (12.07.2007) abstract; para [0368] 3,18

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

D See patent family annex.

* Special categorics of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“D*  document cited by the applicant in the international application

™ laur document published after the intetnational filing date nrgnunty
ate and not in conflict with the applieation but citsd to
the pnncxple or theory mderlylngl{ge {nvention

“X" docyment « of particular reievance; the cfaimed invention cannot be
ed novel ar cannot be sonsidered to involve an inventive step

“E"  earlier d:}gep]imtiun ot patent but published on or after the international

filing

“L"  document which mmihruw dgubts on prlmtg1 claim(s) or which
is cited to establish gmbllcanon date of another citation or other
special reason (as specified)

“0" documentreferringto anoral disclosure, usé, exhibition orother means
“p*  document published prior to the internatiotal filing date but later than
the priority date claimed

when the document is taken alone

“¥" document of particular relevance; the chaimed fnvention cannoct
be considered to involve an inventive slep when the docyment is
combingd with one o maore other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completfor. of the infernational search

01 May 2023

Date of mailing of the intematmnal search report

MAY 12 2023

Name and mailing address of the ISA/US

Mail Stop PCT, Aftn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alaxandria, Virginla 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Kari Rodtlquez

“Telephone No, PCT Helpdesk: 571 -272-4300

Form PCT/ISA/210 (second sheet) (July 2022)
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IN ATIONALSS ‘CH REFORT International application No.

PCT/US 22/78835

Box No. [Il Observatlons where unity of Invention Is lacking:

Group I+, Claims 1.8, 12-28, 35-48, 54, directed 1o a method of preparing a peptide sample and assessing the risk of placenta accreta in
a pregnant subject. The method will be searched to the extent that the method encompasses wherein the protein biomarkers comprise
a panel of blomarkers selected from: (1) a biomarker panel of Table 7 (note, thess are the first claimed blomarkers for the Inventive
method). The first named Invention was determined based on the first clalmed biomarker panel (Table 7, clalm 3) for the inventive
method embediment. This first named invention has been selected based on the guidance set forth In sectfon 10.54 of the PCT
Intemnational Search and Preliminary Examination Guidelines. It is believed that clalms 1-4, 6-9, 12-18, 18-28, 35, 37-48, 54 encompass
this first named Inventlon, and thus these clalms will be searched without fee to the extent that the method encompasses wherain the
prnl_ﬂjn biomarkers comprise & panel of blomarkers selected from: (i) a biomarker panel of Table 7. Addlfional method(s} comprising
adghtmnal biomarker(s) and/or surncgate blomarker{s) will be $sarched upon the payment of additional fees. Applicarits must specify the
claims that encompass any additionally elected methad{s) comprising additlonal blomarker{s) and/or surrogate biomarker{s). Applicants
must further indicate, if applicable, the clalms which encompass the first named inventian, if different than what was Indicated above for
this group. Fallure to clearly identify how any paid additional invention fees are o be applied to the "+" group(s) will resuit in only the first
claimed inventlon to be searched. An exemplary election would be a methad comprising wherain the protein biomarkers comprise a
panel of blomarkers selected from: (i) a biomarker panel of Table B (claims 1-4, 8-8, 12-16, 18-28, 35, 37-48, 54).

Group I+, claima 10-11, 28-30, directed to & panel and composHion of blomarkers and a kit. Group [+ will ba searched upon payment of
additlonal fees. The panel, composition and kit may be searched, for example, fo encompass (i) a protein biomarker of Table 1,
comprising ISMNZ for an additional fee and election as such. It is believed that claim 10 reads on this exemplary invention. Additional
panel(s), composition(s)-and kit(s) comprising additional biomarker(s), surrogate(s) andlor plurality of blomarker(s) (e.g., palrs) will be
searched upon the payment of additional faes. Applicants must specify the claims that encompass any additionally efected panel(s),
cormposition(s) and kit(s} comprising additional biomarker{s), sumrogate(s) andfor plurality of biomarker(s}. Fallure ta clearly Identify how
any paid additional invention fees are to be applied to the"+" group(s) will result in only the first claimed inventlon to be searched.
Another exemplary election would be a panel, compositlon and kit comprising (i} a protein blomarker of Table 1, comptising sulfhydryl
oxidase 1 (QSOX1) {clalm 10),

Group |+, claims 31-34, directed to a computer system, computer readable medium In tangible, non-transitory form and a methad of
using said computer system. Group |11+ will be searched wpon payment of additional fees. The computer system, computer readable
medium and method of use may be searched, for exampls, to encompass wherein the protein blomarksr is selected from:

{i) a proteln blomarker of Table 1, comprising ISMN2 for an additional fee and election as such. It Is belleved that clalms 31-32, 34 read
on this examplary invention. AddIfional computer system(s), computer readable mediurn and methad(s) of use comprising additional
biomarker(s), andfor surrogate(s) will be searched upon the payment of addltional fees. Applicants must spacify the dlaims that -
encompass any additionally elected computer system(s), computer readabla medium and methed(s) of use comprising additional
biomarker{s), and/or surragate(s). Failure to clearly Identify how any paid additional invention fees ara to be applied to the"+" group(s)
will result in only the first claimed Invantion to be searched. Another exemplary election would be a computer system, computer readable
medium and method of use wheralh the proteln blomarker ks selected from: (f) a protein biomarker of Table 1, comprising sulfhydryi
oxkiase 1 (QS0X1) (claims 31-32, 34).

Group IV+, claims 52-53, dirscted to a mathod of administering to a pregnant subject an effective amount of a treatment designed to
reduce the risk of placenta accreta, whersin the subject has an altered quaniitative measure as compared o a reference standard of any
one of a panel of protein biomarkers. Group I+ will be searched upon payment of additional fees. The method may be ssarched, for
example, to encompass (1) a protein biomarker of Table 1, comprising ISMN2 for an additional fae and election as such. It is belleved
that claim 52 reads on this exemplary Invention, Additional methed(s) comprising additional bismarkor{s), and/or surregats(s) will be
searched upoh the payment of additional fees. Applicants must specify the claims that encompass any additionally slected method(s)
comprising additional biomarker(s), and/or surrogate{s). Failure to claarly identify how any paid additional invention fees are fo be
applied to the"+" group(s)will result In only the first claimed invention to be searched. Ancther exemplary slection would be method
wharein the protein biomarker is selected from: ]

{i) a protein bicmarker of Table 1, comprising sulfhydryl axidasa 1 (QSOX1) (claim 52).

The Inventions listed as Groups 1+, [1+, [ll+ and IV+ do not ralate lo a single speclal technical feature under PCT Rule 13.1 becauss,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Speclal technical features

Group I+ has the special technical featura of a method ef preparing a peptide sample and assessing the risk of placenta accrela in a

pregnant subject, that is not required by Groups 11+, lll+ and IV+. .
Group |1+ hea the special technical foature of a panel and composition of biomarkers and a kit, that is not required by Groups I+, 1ll+ and

I+, .
Group lll+ has the special technical feature of & computer sysiem, computer readable medium in tangible, non-transitory form and a
method of using said computer system, that is not required by Groups |+, I+, and IV+.

Group IV+ has the speclal technical faaiure of a methed of administering to a pregnant subject an effective amount of a treatment
deslgned to reducs the risk of placenta accreta, wherein the subject has an altered quantitative measure as compared to a reference
standard of any one of a panel of protein biomarkers, that Is not required by Groups K, I+ and 1L+,

Common technical features

Groups I+, ll+, {Il+ and IV+ share tha technical features of Including:
ona or mare biomarker peptides or polypeptides.

Howaver, these shared technical features are made obvious by prior art, as discussed balow.

~— Sea Extra Pages ——

Form PCT/ISA/210 (extra sheef) (July 2022)
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INTERNATIONAL SEARCH REFORT Tnternational application No,

PCT/JS 22179835

Box No. [l] Observations whare unity of Invention Is lacking:

Group I+ inventions additionally share the technical features of including:

a method of assessing the risk of placenta accreta in a pregnant subject, comprising:

{a) providing a sample from a pregnant subject between about 20 waeks of pregnancy to about 37 weeks of pregnancy;

(b} preparing a microparticle-associated peptide fraction from the sample;

{c) measuring a plurality of protein biomarkers in the fraction; and

{d} executing a dlassificatlon rule on one or mors measurement values of {c), wherein the classification rule classlfles the sample as
being from a subject at increased risk of placenta accreta; X

a method of preparing a peplide sample, comprising:

(a) providing a sample from a pregnant subject between about 20 weeks of pregnancy to about 37 weeks of pregnancy;

{b) enriching the sample for microparticles by foading the sample on a slzeexclusion column and eluting the microparticles from the
column using water as a mobile phase, to produce a microparticle-enriched fraction;

{c) preparing a microparticle-associated peptide fraction from the microparticlaenriched fraction by contacting the microparticle-enriched
fraction with a protease; .

(d) separating the microparticle-associated peptides by mass spectrometry; and

{a) measuring, based on a mass spactromatry signal, ona or more peptides carresponding ta one or more protein biomarkers;

a method of assessing risk of placenta accreta in a pregnant subject, the method comprising:

{a) preparing a micropatticle-enrichad fraction from & blood sample from a pregnant subject;

(b) determining a quantitativa measura of ane or more microparticle-assoclated proteln biomarkers in the microparticle-enriched fraction,
wherein the one or mone microparticle-associated protein biomarkers are selected from:

(i)  protein biomarker whereln the blaod sample is collected at about 20 weeks of pregnancy;

{ii) a protein biomarker, wharein the biood sample is collected at about 37 weales of pragnancy; and

(c) assensing risk of placenta accreta based on the one o more quantitative measures.

However, these shared tachnlcal features are made obvious by US 2021/0270840 A1 fo NX Prenatal Inc. (hereinafter 'NX') WO
2021/150672 AZ to Beth Israel Deaconess Medical Center, Inc. (hereinafter 'Beth lsrael’), in view of WO 2016/018176 A1 to Coopar et
al, {hereinafter 'Cooper’).

NX teaches a method of preparing a peptide sample, comprising:

(a) providing a sample from a pregnant subject batween about 20 weeks of pregnancy to about 37 weeks of pregnancy (para [0008] - "In

some embodimants, the sample is taken from the pragnant subject within 18 to 24 weeks of gestation"); .

{b) enriching the sample for microparticles by loading the sample on a size-exclusion column and eluting the microparticies from the

column uging water as a mobile phase, to produce a micropariicle-enriched fraction {para [0008] - "in some embodiments, the

microparticie-enriched fraction is prapared using size-excluslon chromatography. In some embodiments, the size-exclusion
_chromatography comprisas elution with water. In some embodiments, the size-exclusion chromatography [ performed with an agarose

solid phase and an aquaous liquid phase™), )

{c} preparing a microparticle-assoclated peptlde fraction from the microparticle-enriched fraction by contacting the microparticle-enriched

fraction with a proteasa {para [D0B5] - "The microparticle-enriched sample is then extractad before digastion with a protaclytic enzyme

such as trypsn to obtain a digested sample comprising a plurality of peptides”);

(d) saparating the microparticle-assoclated peptides by mass speciromedtry; and

(e) measuring, based on a mass spectrometry signal, ane or mara peptides corregpanding to one or more protein biomarkers (para

[0085] - "The digested sample is then subjected to a peptide purification/concentration step before liquid chromatography and mass

spectrometry to obtain & protecmnic profile of the sample®). .

NX further teaches a method of assessing a pregnant sublect, comprising; (&) providing a sample fram a pregnant subject between
about 20 weeks of pregnancy to about 37 weaks of pregnancy (para [0008] - "In some embodiments, the sample is taken from the
pregnant subject within 18 to 24 weeks of gestation”); (b} preparing a microparticle-assoclated peptide fraction from the sample: [para
[0008] - "preparing a microparticle-enriched fraction from a blood sample from the pregnant subject"); (c) measuring a plurality of protein
biomarkers In the fraction {para [0008] - "preparing & microparticle-enrichad fraction from a bload sample from the pregnant subject; (b)
determining a quantitative measure of a panel of microparticie-associated proteins in the fraction™; and (d) executing a classification rule
on one or mote measurement values of (c) (para [0016] - "executing a classiiication rule of a classification system which rule, based on
values Including the quantitative measures*), but does not expliciily teach assessing the risk of placanta accreta or wherein the '
classificatlon rule classifies the sample as being from a subject et Increased risk of placenta accreta.

Bath lsrael teaches assessing changes in proteins associated with risk of developing placenta accreta (pg 30,In29-pg 31,In2- "Tha
invention is based, at Jeast in part, on the discavery of circulating proteins with altered expression in the plasma of woman with placenta
accreta specirum. .. Accordingly, such markers, as well as the others described herein, can be assayed'to identify pregnant women
having or at risk of developing. PAS"). It would have bean cbvious to one of ordinary sl in the art to apply the method taught by lelo
measure changes In proteins associated with placenta accreta taught by Beth Israel in order to determine a subject's risk of developing
placenta accreta.

NX and Beth lsrael do not teach the biemarker sulfhydry oxidase 1 (QS0X1).

—— See Extra Pages —-
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INTERNATIONAL SEARCH REPORT International application No

PCTAJS 2279835

Box Na. lll Observations where unity of vention ks lacking:

Cooper .teaches a methad of diagnosing pregnancy complications comprising measuring the lavels of QS0X1 (abstract - "Mathods,
ocmposlllions, kits, algorithms, systems, specialized computer, software, business metheds and reagents are pravided for diagnosing,
prognosing, monitoring, characterizing, detarmining the severity of preeclampsia, confirming the presenca of preeclampsia or confirming
ﬂ!a absence of preeclampsia in a female subject”; para [0020] - "The methods herein comprise measuring the ievel of a plurality of
different biomarkers (e.g., such as those selected from the list In Figures 5A-5F {or Table 2)) in a sample derived from a subject,
generating an index using the levels of the different Index, and using the index as a means to confirm the presence of preaclampsla,
absence of preeciampsla, and/or severity of preeclampsia”; para [0003] - "Preectampsia (PE) is a serious multisystem complication of
pregnancy with adverse effects for mothers and bables®; para [0266] - "Table 2: A listing of various PE biomarkers. .. suifhydryl oxidase
1 (QSOX1)"™. It would have been obvious to one of ordinary skill In the art that the QS0X1 biomarker of Caoper could ba combined with
the method of NX and Beth lerael, for Improved performance of the diagnostic method.

Group I+ inventlons additionally share the technical features of including:
a panel comprising a plurality of substantially pure protein biomarkers or surrogate bicmarkers;

a kit comprising one or a plurality of containars, whereln each contalner comprises one or more of aach of a plurality of Stable Isotopic
Standards, wherain each stable isctople standard corresponds to a surmogate peptide for a blomarker from a panel of blomarkers;

a composilien comprising one ar a plurality of pairs of polypeptides, wherein aach pair of polypeptides comprisa one or more protain
biomarkers or ona or more surragate biomarkars.

However, thesa shared technical features are made obvious by NX.

NX teaches a panel and a composition comprising a plurality of substantlally pure pratein biomarkers or sumogate blomarkers (para
[0008] - 'In soma embodiments, the panel comprises at least three proteins sefectad from the triplexes of Table 7., and a kit comprising
one or mare of each of a plurality of Standards, wherein each standard correspends to a peplide for a blomarker from a panel of
blomarkers {para [0008] - 'In some embodimsnts, the determining comprises comparing the measure of each proeln In the panel to a
refarance standard.’; para [0040] - 'As used herein, "detection of a protein” and “determining a quantitative measure of one or mare
proteins” encompasses any means, Including, detection by an MS method that detects fragments of & protein. The data disciosed in the
tables and figures was cbtalned by MRM-MS, which detects proteins by selecting peptide fragments of a parent protein for detection.';
para [0076] - 'In another embadiment, a kit of reagents capable of one or both of spentaneous preterm birth biomarkers and term birth
blomarkers in a sample Is provided.’; para [0078] - 'In some embodiments, the kits further comprise instructions for assassing risk of
spontanecus preterm birth, As used herain, the ferm “instructions” refers to directions for using the reagents contalned In the kit for
detacting the presance (including determining the expression level) of a protein(s) of Interestin a sample from a subject.’). NX does not
expressly teach Stable Isotopic Standards, whereln each stable isctoplc standard corresponds to a surrogate peptide for a blomarker.
Howaver, since NX teaches identification and analysls of peptides by MS, it would have been obvious to one of ordinary skill in the art
that the reference standards could comprisé Stable Isotopic Standards in containers traditionally- used in kits. Adltionally, since use of
surmogate biomarkers was wall known in the art, it would have been obvious that soma protein blomarkers could ba identified by use of

surrogate peplides. :

Group lll+ inventions additionelly share the technical features of including: .

a computer readabie medium in tangible, non-transitory form gomprising cade Implementing one or more classification rules generated
by analys!s of ane or more datasets of biomarker measurements derived from ona or more pregnant subjects classified into a first group
at risk for placenta acereta or a second group not at risk of placenta acereta;

a system comprising:

(a) a computer comptrising:

(1) a processor; and

{I) a memary, coupled to the processor, the memary storing a module comprising:

(1) test data for a sample from a subject including one or more values, wherein each value Indicates a measurement of one or more
protein blomarkers in a fraction of microparticle-assoclated peptides, wherein the one or more protetn biomarkers are selected from:

(i} a protein biomarker wherein the blood sample is collected at about 20 weeks of pregnancy;

{if) a pratein blomarker, wherein the blood sample is collectad at about 37 wesks of pregnancy; and

{2) a classification rula which, based on the cne.or more values wherein each value indicates the measurernent, classifies the subject as
being et Increased tisk of placenta accrata, whereln the classification rule is configured o have a sensitivity value of at least 76%, at
least 85% or at least 95%; and

(3) computer executable instructions for implsmenting the classification rule on the test data;

a mefhod comprising:

(a) using a camputer system to compile test data, the computer system comprising a processor and a memory, souplad to the
processor, the memory storing a medule camprising: ' .

(1) test data for a sample from a subject Including values indicating one or more measurement values of one or mere protein biomarkers
of the disclosure in a fraction of microparticle-associated peptides;

{2) a classification rule to be executed by the processer, which, based on values including the one or more measurement values, -
classifies the sublect as being at increased risk of placanta acereta, wharein the classification rule is configured to have a sensltivity of at
least 75%, at least 85% or at least 95%;

(b} accassing the test data; and

(c) executing the clasgification rule on the test data.
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Box No. Il Observations where unity of invention is lacking:
However, these sharad technical features are made obvious by NX in view of Beth |srael.

NX teaches a system comprising:

{a) a computer comprising:

(i) a processor; and

(11) & memory, coupled te the processor, the memery storing a module comprising:

(1) test data for a gample from a subject including one or more values, whereln each value Indicates a measurement of one or mere
protain biomarkers in a fraction of microparticle-associatad peptides, wherein the one or more protein blomarkers are selected from:

(i) 2 protein biomarker of Table 1, Table 3, or Table 5, .

wherein the blood sample is collected at about 20 weeks of pregnancy;

{ii) a protein biomarker of Table 2, Table 4, or Table €,

wherein the blood sample is collected at about 37 wesks of pregnancy;

(i} & proteln biomarker of Table 9;

(iv) ene or mare of Isthmin-2 (ESM2), sulfhydryl oxidasa T (QS0X1), histone H4 (H4), hemoglobin subunit gamma-2 (HBG2) and/or
cartiiage acidic protein 1 (CRACT): and

{v) one or more of isthmin-2 (ISM2), ublquitin carboxylterminal hydrolase 1 (UBP1), immunoglobulin lambda varlables 10-54 (LvX54)
and/or Ig-like domain-containing protein; and

(2} a classlitcation rufe which, based on the one or more values whereln each value indicates the measurament, classifies the subject as
being at Increased risk, whereln the classification rule is configured to have a sensltivity value of at least 75%, et least 85% or at least
95%; and

{3} computer executable instructions far Implementlng the classification rule on the test data (para [0021] - "In ancther aspect providad
herein is a computer system comprising: (a) a processor; and {b) a memory, coupled %o tha pracessor, the memory storing a madule
comprising: (i) test data for a sample from a subject Including valuas indicating a quantitative measure of a plurslity of protsin biomarkers
in the fraction, wharain the prateins are selected from the proteins of Tables 1, 2, 4, 5, 7, 8, or 9; (i) a classification ruls which, based on
values including the measurements, classifies the subject as befng at risk of pre-tenm birth, wherein the classification rule is configured
to have a sensitivity of atleast 75%, at least 85% or at least 95%; and (iii} computer executable instructions for implementing the
classification rule on the test data”; para [0058] - "In some embodiments, the pregnant human subject Is In early pregnancy (e.g., from 8,
9,10, 11, 12, 18, 14, 15, 16, 17, 18, 19 or 2, but earlier than 21 weeks of gestation... In some embodiments, the pregnant human
subject Is in late pregnancy (e.g., from 31, 32, 53, 34, 35, 36 or 37, but earlier than 38 weeks of gestation"), but does not explicitty teach
assessing the risk of placanta accreta,

Beth Israel teachss assessing changes in proteins associatad with risk of developing placenta accreta (pg 30, In 28— pg 31, In 2 - "The
invention Is based, at least in part, an the discovery of dirculating proteins with altered expresslon In the plasma of women with placenta
accreta spectrum... Accordingly, such markers, as well as the others described herein, can be assayed to identify pragnant women
having or at risk of developing PAS™). It would have been obvious to one of ordinary skill in the art to apply the method taught by NX to
measura changes in proteins associated with placenta accreta taught by Beth Israel in order to determine a subject's risk of developing
placenta acereta.

Group [V+ inventions addlitionally share the technical features of Including:

a method of administering to a pregnant subject an effective amount of a treatment designed 1o reduce the risk of placenta accreta,
wherein the subject has an altered quantitative measure as compared to a reference standard of any one of a panel of protein
blomarkers. .

However, these shared technical features are obvious over Beth [srael, in view of US 2021/0017588 A1 to Mirvie, Inc. {herelnafter ]
"Mirvie"), and NX, further in view of US 2013/0237442 A1 fo The Trustees of the Universlty of Pennsylvania (hereinafter 'Pennsylvania’),
further in view of US 2007/0161125 A1 to Rosenfeld et al. (hereinafter Rosenfeld’).

Beth Israel teachas a methed of administering to a pregnant subject an effective amount of a treatment designed toa reduce the risk of
placenta accreta, wherain the subject has an altered quantitative measure as compared to a reference standard {pg 66, In 33 - pg 57,
In 2 - "Panels comprising biomarkers of the invention are used to identify pregnant women who have PAS. In other embediments, a
panel of the inventlen Is used charactetize a subject's PAS by determining the molecular profile of the PAS. In certaln embodiments,
panels of the Invention are used to selsct a course of treatment fer a subject”; pg 8, In 3134 -"A marker Is differentially present If the
mean or median Yevel of the biomarker present in the sample Is statistically different from the level present In a refarence. A reference
lovel may be, for example, the level present In a sample obtained from a healthy control subject or the level abtalned from the subject at
an earlier timepoint, |.e., priar to treatment”) but does not explicitly teach whereln the biomarker is any one of a panel of protein
biornarkers selected from:

(i) a pratein blomarker of Table 1, Teble 3, or Table 5, wherein the blood sample is collected at about 20 weeks of pregnancy;

(ii) a protein biomarker of Table 2, Table 4, or Table &, wherein the blood sample [s collected at about 37 weeks of pregnancy;

(iii) a protein biomarker of Table 9;

() one or more of isthmin-2 (ISM2}, sulfhydryl oxidase 1 (QSOX1), histone H4 (H4), hemoglobin subunit gamma-2 {HBG2) andfar
cartitage ackilc protein 1 (CRAG1); and - .

{v} ohe or more of isthmin-2 (ISM2), ublquitin carboxyl-terminal hydrolase 1 (UBP1), Immunoglobulin lambda variables 10-54 (L VX54)
and/for lg-like domain-containing proteln.
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Box No. [Il Observations whare unity of invention Is lacking:

Mirvie teaches the differentlal expresston of HBG2 In patlent samples ds a biomarker of pragnancy complications (abstract - "A method
for ldentifying or monitering a presence or susceptibility of a pregnancy-related state of a subject may comprise assaying a cell-ires
blalegical sample darived from said sublect 1o detect a set of biomarkers, and analyzing the set of blomarkers with a tralned algorithm to
determine tha presence or susceptibility of the pregnancy-related state™; para [0226] - "An analysis for differentlally expressed genes
between the pre-term case sampleg and pre-term control samples was perfonmed... A set of genes that are predictive for pre-term birth
(PTB) are listed [n Table 5%; note Table 5 lists HBGZ2). 1t would have been obvlous to one of ordinary skill in the art to apply the
differential expression of HBG2 as taught by Mirvie to the method taught by NX In order to assess a subject’s risk of a pregnancy-relaied
state. Mirvie does not explicitly teach the blomarker is 1I5M2 or histone H4.

Pennsylvania teaches a method of dlagnosing an abnormal pragnancy compiising measuring the expression of ISM2 (abstract -
"Methods and compositions are provided for dlagnosing an abnonmal early pregnancy in a mammalian subject by contacting a biological
sample of the subject with a reagent that enables measurement of cartain biomarker targets®; para [0025] - " In still another embodiment,
the additional biomarker is Isthmin2 (ISM2)". It would have besn obvieus to one of ordinary skill In the art to apply the measurement of
IMS2 as taught by Pennsylvania to the method made obvious by NX in view of Mirvia in order to assess a subjact's risk of an abnormal
pregnancy. Pennsylvania does nat explicitly teach the blomarker Is histana H4.

Rosenfeld teaches a method of defecting pregnancy-related disorders comprising assessing the expression of histone H4 (abstract -
*the invention concerns a comprehensive preteamic analysis of human amniofic fluld (AF) and cervical vaginal fluld (CVF), and the
correlation of characteristic changes In the normal proteome with various pathologic maternalffetal conditions, such as Intra-amniotic
infection, pre-tarm labor, and/or chromosomal defects. Tha invention further concems the idenification of biomarkers and groups of
biomarkers that can be usad for non-invasive diagnosls of varlous pregnancy-related disorders, and diagnostic assays using such

“ blorarkers"; para [0368] - " A comparisen of PTL versus |Al showed 33 proteins with statistically significant (p<0.05) differential
abundance (Table 10}, Tha diffarential presence of these protelng ranged from +45-fold 1o -B.7-fold. Twenty one protelns including...
Histona H4... were significantly more abundant in IAL"). It would have heen ocbvious to one of ordinary skill in the art to apply the
measurement of histone H4 as taught by Resenfald to the method made obvious by NX in view of Mirvie, further in view of
Pannaylvania, in order to assess a subject's risk of developing a pregnancy-related disorder.

As tha technical features were known In the art at the time of the invention, they cannot be considered special technical features that
would otherwlse unify the groups. ’

Therefore, Groups I+, |1+, N+ and [V+ inventions lack unity under PCT Rule 13 because they do not share the same or comesponding
special lachnical featurs,

contlnuation of ilem 4 above: clalms 49-51 are held unsearchable because they are dependent claims and are not drafted in accordance
with the second and third santences of Rule 6.4(a). .
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