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INTERNATIONAL SEARCH REPORT [ntemnational application No.
PCTIUS22/33066

A. CLASSIFICATION OF SUBJECT MATTER
IPC - INV. C12N 5/071 {2022.01)
ADD.

INV, G12N 5/0871
CPC -

ADD.
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)
Saee 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 international gearch (name of data base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Nao.
A US 2020/0198537 A1 {CHILDREN'S HOSPITAL MEDIGAL CENTER) 25 June 2020; [0044], 13, 30-32
[D068]
A W0 2020/0692685 A1 (CHILDREN'S HOSPITAL MEDICAL CENTER) 02 April 2028; [0027], 1-3, 30-32
{0038]
A TANIMIZU. "Generation of functicnal liver crganoids on combining hepatocytes and 1-3, 30-32

cholanglocytes with hepatobiliary connections ex vive" 1-12, Nature Communcations. Web. 07
June 0021; Page 1{}; DOI: 10.1038/s41467-021-23575~1

A WO 2020/227711 A1 (FUJIFILM CELLULAR DYNAMICS, INC.) 12 November 2020; [0005] 1-3
A RICE. "A Naw Animal Madel of Hemalytic Hyperbiirubinemia-induged Bilirubin Encaphalepathy | 30-32

‘Kerniclerus™ 265-269, PEDIATRIC RESEARCH. . 03 November 2008; Page 265; DOL:
0031-3998/08/6403-0265

D Further documents are tisted in the continuation of Box C. D See patent family annex.
*  Special categories of cited documents: “T" later documnent published afer the intemational filing date or ‘priority
“A"  document defining the genera] state of the art which is not considered date and not in conflict with the PPl 1 but cited to
to be of particular relevance the principle or theory wnderlying the invention
“D"  document cited by the applicant ix the international application “X" docur;mtd of pmlticula.r re]iveance; ‘tihe tl-.ila.imed i'nvenl'gon cannet be
ugn i ieati i i i considered novel or cannot be considered to involve an inventive step
E' %?irrlllgrd:ltaghcamn or patent but peblished on or after the intemational e dooament v taker, alane

“L”  document which mnz throw doubts on priority claim(s) or which “Y" document of particular relevance; the claimed invention cannot
is cited to esiablish the publication date of another citation or ather be considered to involve an inventive step when the document is
spacial reason (as specified) combined with one or more other such documents, such combination

“0”  document refesring toan oral disclosure, vse, exhibition or other means being obvions o a persan skilled in the art

“P" document published prior to the international filing date but later than  “&"  document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the internatienal search report
D4 October 2022 (04.10.2022) JAN 1 2 2023

Name and mailing address of the ISA/US Authorized officer

Mall Stop PCT, Atin: ISA/US, Commissicner for Patents Shane Thomas

P.C. Box 1450, Alaxandria, Virginia 22313-1450

Facsimile No. £71.273-8300 Telephone No. PCT Helpdesk: 5671-272-4300

Form PCTASA/Z10 (secand sheet) Quly 2019}
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INTERNATIONAL SEARCH REPORT International application No.

PCTAJE22/33066
Box No. I Nucleotide and/or aming acld sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amine acid sequence disclosed in the international application, the international search was
carried out on the basis of 4 sequence listing:
a. |:| farming part of the international application as filed:
[] inthe form of an Annex C/ST.25 text fle.
[:l on paper or in the form of an image file.
b. D furnished together with the international application under PCT Rule 13fex 1(a) for thie purposes of international search
only in the form of an Annex C/ST.25 text file.
c. D furnished subsequent to the intemmational filing date for the purposes of intemnationa) search only:
D in the form of an Annex C/ST.25 text file (Rule 13ter 1(a)).
D on paper or in the form of an image file (Rule 13/er.1(b) and Administrative Instructions, Section 713).

2. EI {n additicn, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the suhsequent or additional capies is identical o that forming part of the application as
fited or does not ga beyond the application as filed, as appropriate, were fumished.

3. Additienal comments:

An Invitation to Fumnish Nucleotide andfor Amino Acid Sequence Listing and to Pay, Where Applicable, Late Furnishing Fee ("ISA/225)
was mailed on 28 June 2022 (28.06.2022). The response to the |SA/225 was fllad with the ISA/US on 02 August 2022 {02.08.2022),
wharein, the applicant assarts that the application does net disclose a nucleic acld or amino acid sequence that would require recitation In
a sequenca listing. Therefore, the internatlonal search was carried out only to the extent possible without a sequence [isting.

Form PCT/1SA/210 (continuation of first sheet {1)) (Tuly 2019)

10

20

30

40

50



(68) JP 2024-522642 A 2024.6.21

INTERNATIONAL SEARCH REPORT International application No.

PCTIUS22/33066

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

This international search repart 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. D Claims Nos.:
because they relate 1o parts of the international application that do not comply with the prescribed requircments to such an
extent that no meaningful international search can be carried out, specifically:

3 Claims Nos.: 4-29, 33-39, 41-42, 48-60, 64-65, 68-74
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 iInvention i lacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multipte inventions in this intemational application, as foltows:
-***_Plaase See Supplemental Page-***-

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

2. I:' As all searchable claims could be searched without effort justifying additional fees, this Autharity did not invite payment of
additional fees.

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

4. No requircd additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
Group |, claims 1-3 & 30-32

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

I:l - The additional search fees were accompanied by the applicant's protest bul 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.

Form PCT/ISA/210 (continuation of first sheet {2)) (July 2019)
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INTERNATIONAL SEARCH REPORT International application Na.

PCTIUS22/33086

-***-Continued From Box No. lil: Obsarvations where unity of invention is lacking-"**-

Group 1, claims 1-3 & 30-32, is directed to methods of maturing a fetal-like liver organoid and producing a hyperbilirubinemia liver
organoid, comprising contact with various concentrations of bilirubin,

Group I, claim 40, is directed to a method of treating hyperbllirubinemla by administering a glucecerticoid antagonist to tha subject in
need thereof, optionally whereln the glucocorticokl antagonist is ketoconazale, mifepristone, or both, or is ketoconazole, mifepristone,
metyrapone, aminoglutethimide, or any combihation thergof.

Group lIl, clalms 43-45, 61-63, & 66, i3 directed to a liver organoid tha! synthesizes ascorbate acid and methed of increasling bilirubin
conjugation and metabelism in a liver cell, both involving a functional GULO protein and/or a gene or mMRNA, or bath, that encodes for
the functional GULO pratein.

Group IV, claim 87, is directed to a method of screening for a compound or cormposition for the treatrment of hyperbilirubinemia,
comprising: contacting a hyperbilirubinemia liver organoid with tha compeund or compasition; and detecting an imprevement In the
hyperbilirubinemia of the hyperbllirubinamila livar argancld.

The invertions listed as Group |, Group I, Group [, and Group 1V do not relate {o a single general inventive concept under PCT Rule
13.1 because, undar PCT Rule 13.2, they lack the same or coresponding special technical features for the following reasons: the
spacial technical features of Group 1 include methads of maturing 2 fetaHike liver organcid, end of producing a hyperbilirubinemia liver
organeid, nat presant in Groug [, Group [IL, nor Group IV; the special technical feature of Group Il includes a method of treating
hyperbilirubinemia by administering a plucocorticoid antagonist to the subject in need theraof, optlonally wherein the glucocorticoid
antagonlst ls ketoconazols, mifepristona, or both, or is ketoconazole, mifepristone, metyrapene, aminoglutathimide, or any combination
thereof, not present In Group |, Group 1ll, ner Group IV; the special technical features of Group !l include a funciional GULO pratein
andlor a gene or mRNA, ar both, that encodes for the functional GULO protein, not present in Group |, Group I, nor Group IV, and tha
special technical features of Group IV include methods of screening and detecting, not presant in Group |, Group i, nor Group [l

Groups -tV are considerad to share tha technical features including: the liver.

Groups ], [I, and IV further share the following technical features: hyperbilirubinemia.

Groups 1, Hl, and 1V further share the following technical features: a fiver organoid.

Groups | and 1V further share the following technical faatures: contacting a liver organoid with a compound.
Groups Il and {V further share the following technical features: treatment of hyperbifirubineria with a compound.

These shared technical features are previously disclosed by the publication entitiad “Transplantable Liver Grganoids, Teo Many Cell
Types to Choose: a Need for Sclentific Seff Organization” by Bapfista, et al. (heralnafter *Baplista”).

Baptista discloses that one of the vary few studies in rats was a transplantation of iPS-derived hepatic stem cells into Gunn rats and
upon maturation of the transplanted stem cells In the reciplent Gunn rats, hyperbilirubinemia was severely reduced, Baptista further
discloses that which can be expanded in culture under growth conditions with active Wnt signaling end can be driven into a
hepatocyte-like phenatype under differentiation conditions. {[page 3 of 6}; Transplantations with Hapatocytes from Non-adull-Hepatosyte
Bources). Since Baplista discloses liver organoltds and hyperbilirubinemia, as well as liver organolds as treatment for hyperbilirubinemia
and because culturing under active ¥Wnt signaling implies contacting with & compound; it anticipates the shared technlcal features of a
Yiver organoid, contacting a liver arganoid with & compound, the liver, hyparbflirublnemila, and treatment of hyperbilinubinemia with a
compeund in the instant application.

Since no special technical feature of the Group 1, Graup I, Group I, and Group IV Inventions is found in mare than ane of the
inventions, and since all of the shared technical features ars previously disclosad by the Baptista reference, unity of Invention is lacking.

Form PCT/ASA/Z10 (extra sheet) (Jaly 2019}
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