wo 2020/132275 A1 | ALK OO0 TR OO O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
25 June 2020 (25.06.2020)

(10) International Publication Number

WO 2020/132275 A1l

WIPO I PCT

(51) International Patent Classification:
AG61K 39/00 (2006.01) CO7K 14/34 (2006.01)
AG61K 39/39 (2006.01)

(21) International Application Number:
PCT/US2019/067532

(22) International Filing Date:
19 December 2019 (19.12.2019)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
62/782,253 19 December 2018 (19.12.2018) US

(71) Applicant (for all designated States except US): UBI IP
HOLDINGS; c¢/o Stuarts Corporate Services Ltd., P.O. Box
2510, KY1-1104 Grand Cayman (KY).

(71) Applicant (for US only): UBI US HOLDINGS, LLC
[US/US]; 25 Davids Drive, Hauppauge, NY 11788 (US).

(72) Inventor: WANG, Chang Yi; 47 Snake Hill Road, Cold
Spring Harbor, NY 11742 (US).

Agent: FILL, Peter et al.; Locke Lord LLP, 3 World Fi-
nancial Center, New York, NY 10281 (US).

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(54) Title: ARTIFICIAL PROMISCUOUS T HELPER CELL EPITOPES AS IMMUNE STIMULATORS FOR SYNTHETIC PEP-

TIDE IMMUNOGENS

Figure 1A

Custom Functional B Epitopes
+  Custom-designed antigens to elicit i
highly targeted antibodies against *
desired epitopes

{ Library of UBITH Carriers

Artificial highly promiscusus T-helper pestides
tnnuna-silent alons, hut helps drive robust
response to B-celf epitope

i

UBITh*-1

Mmoo

| Oligonudestide

usIther L

Adjuvant/Carriar

* Any pharmaczuticafly
socaplable aduvart
or carrer appropriate
for the appdizstion

{pG Adptvant o
Carriar

L3

"
'\

Y
5,

¢ Linker
Helps optimize B-epitops .
presentation to immineg systerc to

Proprietary CpG and Formulation
Custornized formulation and Cp6 inclusion
aptimizes antigen presentetion and THZ respense

enhanice response {TERY} to enhance resporse

(57) Abstract: The present invention is directed to novel promiscuous and artificial T helper cell epitopes (Th epitopes) designed to
provide optimum immunogenicity of a target antigenic site. The target antigenic site can include a B cell epitope, a CTL epitope, a
peptide hapten, a non-peptide hapten, or any immunologically reactive analogue thereof. The disclosed Th epitopes, when covalently
linked to a target antigenic site in a peptide immunogen construct, elicit a strong B cell antibody response or an effector T cell response
to the target antigenic site. The Th epitopes are immunosilent on their own, i.e., little, if any, of the antibodies generated by the peptide
immunogen constructs will be directed towards the Th epitope, thus allowing a very focused immune response directed to the targeted
antigenic site. The promiscuous artificial Th epitopes provide effective and safe peptide immunogens that do not generate inflammatory,
anti-self, cell-mediated immune responses following administration.
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