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Overarching Technology Transfer Inquiries

Patentable/Patent Eligible (under U.S. Law)?
> Is this a “product of nature” or “abstract idea”?

> Is the invention useful?

> Is the invention novel and non-obvious?

On balance, should the NIH file a patent on it?
> What is the best way to disseminate the invention?

> Incentivize innovation (R&D, clinical trials, FDA filings....)

» Tax payer funding? Public access?

» Blocking others from using if we file? (exclusivity?)
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Inventions that are Research Tools

* No patenting of research tools
« To academia under MTAs (royalty free)

* Nonexclusive

» Distribute widely

« To commercial entities under biological materials licenses (royalty bearing)
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Camelid v. Human Antibodies
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Advantages of Camelid nano-antibodies

« Smaller size and extended CDRs

» Bind epitopes not normally accessible to conventional
antibodies

o Better tissue penetrance: deep crevices and concave
surfaces.

* Higher expression yields.

= Enhanced solubility.

= Great for therapeutics

» Particularly against human viruses which often mak
conserved epitopes with glycan shields.
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S0.... Why aren’t they used more often?

= Hard to ranch llamas, camels, alpacas at academic
Institutions

= Low Inbreeding
» Heterogenous immune responses (high variability)
o Good for herd immunity
o Bad for research dependent on consistent results

= Cloning VHHs into phage display libraries an option for
research

» Absence of affinity maturation in vivo (germinal centers)

o High specificity
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Chimeric Mouse

Heterozygous
WT nanomouse
Alpaca Dromedary Bactrian camel
IIIlIIIIIlIIIIIIIIIIIlIIIIIlII
30 VHHs
Q’N‘angmou; VHs (~2.5 Mb) Ds Js Eu OCu Cy1
04— - —0—0—0—HH—o -
\&CH1 /

National Heart, Lung,
and Blood Institute




Nanobody generating Mouse Chimera

Patent Eligible?

Novel/Nonobvious?

Does NIH file?

X L«

Why? Research Tool --- patents don’t provide incentive
Used to search for new therapeutics
Wide Dissemination
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But wait....there’s pore

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

(19) World Intellectual Property
Organization
International Bureau

=

—_

(43) International Publication Date
25 August 2022 (25.08.2022)

(10) International Publication Number

WO 2022/178255 A2

WIPOIPCT

(51} International Patent Classification:

(21

(22

(25

)

}

-

(26)
(30)

Mot classified

International Application Number:
PCT/US2022016986

International Filing Date;

| 18 February 2022 (1802 2022)

Filing Language: English

Publication Language: English

Priority Data:

637151530 19 February 2021 (19.02.2021)  US

(71

(72

}

=

Applicant: THE UNITED STATES OF AMERICA,
AS REPRESENTED BY THE SECRETARY, DE-
PARTMENT OF HEALTI AND HHUMAN SERVICES
[US/US]; Office of Technology Transfer, o011 Exceutive
Blvd. Suite 325, Rockville, Maryland 20852-3804 (UI8).

Inventors: CASELLAS, Rafael Cristian, 11108 Jolly
Way, Kensington, Maryland 20895 (US). XU, Jianliang,
14223 Manifest Way, North Potomac, Marvland 20878
(Us),

(74

(81

}

=

Agent: MOORE, Chester; McBee Moore & Vanik IP,
LLC, 510 § Market St, Frederick, Maryland 21701 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(84)

AD, 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,
HE, HU, ID, IL, IN, IR, IS, IT, JM, JO, JB KE, KG, KH,
KN, KP KR, KW KZ LA LC LK, LR, L5, LU, LY, MA,
MD, ME, MG, ME, MN, MW, MY, MY, MZ, NA, NG, NI,
NO, KZ, OM, PA, PE. PG, PH, PL, PT, QA. RO, RS, RU,
RW, 84, 8C, 8D, SE, 5G, SK, 5L, 5T, 5V, 8Y, TH, T, T™,
TN, TR, TT, TZ, UA, UG, US, UZ VT, VN, WS, ZA, ZM,
Zw.

Designated States junless otherwise indicated, for every
kind of vegional protection avatlahle), ARTPO (BW, GH,
GM, KE. LR, LS, MW_MZ NA RW, 5D, 8L, 8T, 8Z. TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH. CY, CZ, DE, DK,
EE, ES. FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MO, MK, MT, NL, NO, PL, PT, RO, RS, 8E, 51, 5K, 5M,
TR), OAPIL(BF, BJ, CF, CG. CI, CM, GA. GN, GO, GW,
KM, ML, MR, NE, 8N, TD, TG).

Published:

withowt fnternational search report and to be republished
wpont recedpt of that report (Rulde 48, 2(gh)
with sequence listing part of description (Rule 5, 2an

Claims

1. An isolated single-domain antibody, or an
antigen binding fragment thereof, that specifically
binds to SARS-CoV-2.

2. The single-domain antibody, or antigen binding
fragment thereof, of claim 1, wherein the single-
domain antibody, or antigen binding fragment
thereof, specifically binds to a receptor binding
domain of SARS-CoV-2 (SARS-CoV-2 RBD).

3. The single-domain antibody, or antigen binding
fragment thereof, of claim 1 or 2, wherein the
SARS-CoV-2 RBD is a polypeptide comprising
the amino acid sequence SEQ ID NO: 124 or |
SEQ ID NO: 127.

4. The single-domain antibody, or antigen binding
fragment thereof, of any one of claims 1 to 3,
wherein the single-domain antibody, or antigen
binding fragment thereof, comprises a
complementarity determining region 3 (CDR3),
wherein the CDRS3 is selected from the group
consisting of: a) an amino acid sequence of any
one of SEQ ID NOS: 77 to 91 ; b) an amino acid

sequence having at least 80% identity to at least one of the
amino acid sequences of SEQ ID NOS: 77 to 91 ; c) an
amino acid sequence having 3, 2, or 1 amino acid differences
with at least one of the amino acid sequences of SEQ ID
NOS: 77 to 91.

... (60 total claims)
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Thanks You.

Questions?
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