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ANTI-N3pGlu AMYLOID BETA PEPTIDE ANTIBODIES AND USES THEREOF

The present invention relates to treatment of a disease with anti-N3pGlu AP antibodies,
wherein the disease is characterized by deposition of Amyloid Beta (A) in a patient. More
specifically, the present invention relates to a short term induction treatment with N3pGlu AP
antibodies of a disease characterized by deposition of AP in the brain, including Alzheimer's
disease (AD), Down's syndrome, and cerebral amyloid angiopathy (CAA).

The deposits found in plaques of human patients are comprised of a heterogeneous
mixture of AP peptides. N3pGlu AP, also referred to as N3pE AR, AP pE3-42, or ABy34, is a
truncated form of A peptide and is found only in plaques. N3pGlu AP lacks the first two amino
acid residues at the N-terminus of human A and has a pyroglutamate which was derived from
the glutamic acid at the third amino acid position. Although N3pGlu Af peptide is a minor
component of the deposited AP in the brain, studies have demonstrated that N3pGlu A peptide
has aggressive aggregation properties and accumulates early in the deposition cascade.

Antibodies to N3pGlu AP are known in the art. For example, U.S. Patent Number
8,679,498 discloses anti-N3pGlu A antibodies and methods of treating diseases such as
Alzheimer’s disease, with the antibodies. Passive immunization by long term chronic
administration of antibodies against the A, including N3pGlu A, found in deposits has been
shown to disrupt the AP aggregates and promote the clearance of plaques in the brain in various
animal models. However, in humans long term chronic administration of A} antibodies has led to
adverse events that include amyloid-related imaging abnormalities (ARIA), suggestive of
vasogenic edema and sulcal effusions (ARIA-E), as well as microhaemorrhages and haemosiderin
deposits (ARIA-H) as well as infusion site reactions and risk of immunogenicity. See Piazza and
Winblad, “Amyloid-Related Imaging Abnormalities (ARIA) in Immunotherapy Trials for
Alzheimer’s Disease: Need for Prognostic Biomarkers?” Journal of Alzheimer’s Disease, 52

(2016) 417-420.

Summary
In one aspect of the present disclosure, there is provided a use of an anti-N3pGlu AP

antibody in the manufacture of a medicament for reducing amyloid beta (A) deposits in the brain
of a patient in need thereof, wherein the medicament comprises an intravenous dose of 10 to 60
mg/kg of the anti-N3pGlu Af antibody, wherein the medicament is to be administered more than
one time to the patient at a frequency of once every month for a period of 6 months or less, and

wherein the anti-N3pGlu AP antibody
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comprises a light chain variable region (LCVR) of SEQ ID NO: 25 and a heavy chain variable
region (HCVR) of SEQ ID NO:26.
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Description

The present invention overcomes the problems associated with long term chronic
administration. Applicants found that short term induction treatment with relatively high doses of
anti-N3pGlu A antibodies promotes significant clearance of plaques in the brain of patients with
AP deposits, and this clearance is surprisingly maintained for an extended period of time. The
short term induction treatment can include a one-time dose of an anti-N3pGlu antibody, a
biweekly dose of an anti-N3pGlu AP antibody for a period of 6 months, or a monthly dose of an
anti-N3pGlu AP antibody for a period of 6 months or less. In addition to reducing the adverse



WO 2018/005282 PCT/US2017/038999

D

evenis caused by long term chronic dosing of antibodies against AB, additional benefits of the
short term 1nduction freatment include improved patient comphance, reduced infusion site
reactions and risk of inmunogenicity, significant cost savings for treatment as well as reduced
disruption to the patient and carcgiver’s lives.
3 As such, the present invention provides a method of treating a disease characterized by
deposition of AP, comprising administering to a patient positive for amylowd deposits an induction
dose of 10 10 60 mg/kg of an anti-N3pGhu AR antibody for a period of 6 month or less.
Particularly, the present invention provides a method of treating a discase characterized by
deposition of AP, comprising administering to a patient positive for amyloid deposits an induction
16 dose of 10 10 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6 month or less. More
particularly, the present invention provides a method to treat a disease characterized by AP
deposiis in the braio of a human patient comprising adminisicring o the patient positive for
amyloid deposits a one-time induction dose of 10 to 60 mg/kg of an anti-N3pGla antibody. In
another more particular embodiment, the present mvention provides a method to treat a disease
15 characterized by AP deposits in the brain of a paticnt positive for amyloid deposits comprising
admimstering (o the patient an mduction dose of 10 to 60 mo/kg every two weeks of an anti-
N3pGin AP antibody for a period of 6 months or less. In another more particular embodiment, the
present invention provides a method to treat a disease characterized by AR deposits in the bram of
a patient positive for amyloid deposits comprising administering to the patiend a monthly

20 induction dose of 10 0 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6 months or less,
In a preferred embodiment of the present invention, the one-time nduction dose administered to a
patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg. In a alternative preferred erabodiment of the
present invention, the biweekly and monthly induction dose administered to a patient 1s 10mg/kg,
13 mg/kg, 20mg/kg or 40mg/kg for a period of 6 months In another more preferred embodiment,

25  the anti-N3pGlu A antibody is selected from Table A.

Alternatively, the present invention provides a method of treating a disease characterized by
deposition of AB, conprising adminisicring o 3 patient positive for amyloid deposits a dose of 10
to 60 mg/kg of an anti-N3pGlu AP antibody followed optionally by one or more dose of 10 to 60
mng/kg of an anti-N3pGlu A antibody for a period of 6 month or less. Particularly, the presend

30 mvention provides a method to treat a disease characterized by AP deposits in the brain of a

patient positive for amyloid deposits comprising adnunistering to the patient 1-12 separate doses
of 16 to 60 mg/kg of an anti-N3pGlu A antibody in 3 pericd of 6 months or less. In another more
particular embodiment, the present invention provides a method to treat a disease charactenized by

AR deposits in the brain of a patient positive for amyloid depostis comprising administering to the
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patient 6 separate doses of 10 to 60 mg/kg of an anti~-N3pGlu AP antibody for a period of 6
months or less. Aliernatively, the present invention provides a method to freat a disease
characterized by A deposits in the brain of a patient positive for amyloid deposits comprising
administering to the patient 12 separate doses of 10 to 60 mg/kg of an anti-N3pGlu AB antibody
5 for aperiod of 6 months or less. In a preferred embodiment of the present tnvention, the 6 or 12
separate doses administered to a patient are 20 to 40 mg/kg or 15 to 30 me/ke (¢.g.. 6 separate
doses of 20 mg/kg administered to a patient over 6 months). In another preferred embodiment, the
onc-time, 6 or 12 separate doses administered to a patient is 10mg/ke, 13 mg/kg, 20mg/ke, or
40mag/ky per dose. In another preferred embodiment the 6 separate doses are separated by
10 monthly interval and the 12 separate doses are separated by intervals of 2 weeks. In a preferred
embodiment, the anti-N3pGlu AP antibody is sclected from Table A
In ap embodiment, the present invention provides a method of treating or preventing clinical
or pre-chinical Alzheimer’s discase, Down’s syndrome, and chinical or pre-clinical CAA ina
patient positive for amyloid deposits, comprising administering to a patient induction dose of 10
15 to 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6 month or less. Particularly, the
present invention provides a method of treating or preventing chnical or pre-climcal Alzheimer’s
disease, Pown's syndrome, and clinical or pre-clinical CAA in a patient positive for amyloid
deposits, comprising administering to the patient a one-time induction dose of 10 1o 60 mg/kg of
an auti-N3pGlu AP andibody. In asother particular erabodiment, the presest iuvention provides a
20 method of treating or preventing clinical or pre-clinical Alzheimer’s disease, Down’s syndrome,
and clinical or pre-climical CAA 1o a patient positive for amyloid deposits, administering to the an
mduction dose of 10 to 60 mg/kg every two weeks of an anti-N3pGlu AP antibody for a period of
6 months or less. In another particular embodiment, the present invention provides a method of
treatimg of preventing clinical or pre-clinical Alzheimer’s disease, Down’s syndrome, and clinical
25 or pre-chinical CAA i a patient positive for amyleid deposits, administering to the patient a
monthly mduction dose of 10 to 60 mg/kg of an anti-N3pGlo AP antibody for a period of 6
ronths or less. In a preferred embodiment of the invention for treating or preventing clhinical or
pre-clinical Alzheimer’s disease, Down’s syndrome, and clinical or pre~clinical CAA, the one-
time, biweekly (every two weeks) and monthly induction dose admunisiered to a patient 18 20 {o
30 40mg/kgor 1510 30 mekg. In a preferred embodiment of the present invention, the one-time
mduction dose administered to & patient is Fomgke, 15 mg/kg, 20mp/kg or 40mg/ke Ina
alternative preferred crnbodiment of the present inverdion, the biweekly and monthly induction

dose administered to a patient 1s 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6
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months In another more preferred embodiment, the anti-N3pGlu AP antibody 15 selected from
Table A, The anti-N3pGlu A antibody is preferably selected from Table A.
In ancther embodiment, the present invention provides a method of treating or preventing
prechuical AD, prodromal AD (sometimes also referred to as Af-related mild cognitive
5 mpairment, MCT or MCI due to AD), mild AD, moderate AD and severe AD in a paticnt positive
for amyloid deposits, comprising administering to a patient an induction dose of an anti-N3pGlu
AR autibody for a period of 6 months or less. Particularly, the present invention provides a
method of treating or preventing preclinical AD, prodromal AD, mild AD, moderate AD and
severe AD in a patient positive for amyloid deposits, comprising administering to a patient an
16 induction dose of 10 t0 60 mg/kg of an anti-N3pGlu AB antibody for a period of 6 month or less,
More particularly, the present mvention provides a method of treating or preventing prechimical
AD, prodromal AD, mild AD, moderate AD and severe AD 1n a patient positive for amyloid
deposits, comprising admimstering to the patient 3 one-time induction dose of 10 10 60 mg/kg of
an anti-N3pGhy AP antibody . In another more particular embodiment, the present invention
15 provides a method of treating or preventing preclinical AD, prodromal AD, mild AD, moderate
AD and severe AD m a patient positive for amyloid deposits, administering {o the an indoction
dose of 1810 60 mg/kg every two weeks of an auti-N3pGin AB andibody for a peviod of ¢ months
or less. In another more particular embodiment, the present invention provides a method of
treating or preventing preclinical AD, prodromal AD, mild AD, moderate AD and severe AD in a
20 patient positive for amyloid deposits, administering to the patient a monthly induction dose of 10
to 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6 months or less. In a preferred
erebodiment of the invention for treating or preventing preclinical AD, prodroraal AD, mild AD,
moderate AD and severe AD, the one-time, biweekly (every two weeks) and monthly induction
dose administered (0 3 patient is 20 10 40 mg/kg or 15 10 30 mg/ke. Ina preferred embodient of
25  the present invention, the one-time induction dose administered to a patient is 10mg/kg, 13
mg/kg, 20me/ke or 40mg/kg. In an alternative preferred embodiment of the present invention, the
biweekly and monthly indoction dose administered to a patient 1s 10mg/kg, 13 mg/kg, 20mg/kg or
40mg/ke for a period of 6 months In another more preferred embodiment, the anti-N3pGlu AP
antibody 18 selected from Table Al The anti-N3pGlu AR antibody s preferably selected from
30 Table A
In ancther erabodiment, the present invention provides a method of slowing cognitive decline
in 3 patient diagnosed with pre-clinucal Alzheimer’s disease or clinical Alzheimer’s discase,
comprising administering to a patient an mduction dose of an anti-N3pGla AP antibody for a

period of 6 months or less. Particularly, the present invention a method of slowing cognitive
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dechne m a patient diagnosed with pre-chinical Alzheimer’s discase or chinical Alzheimer’s
disease,, comprising administering {0 a patient an induction dose of 10 to 60 mg/kg of an anti-
N3pGla AP antibody for a period of 6 month or less. More particularly, the present invention
provides a method of slowing cogmitive dechine in a patient diagnosed with pre-climcal

5 Alzheimer’s discase or clinical Alrheimer’s disease,, comprising adminisiering to the patient a

one-time mduction dose of 10 to 60 mg/kg of an anti-N3pGlu AR antibody . In another more
particular embodiment, the present invention provides a raethod of slowing cognitive decling in a
patient diagnosed with pre-chinical Alzheimer’s discase or clinical Alzheimer’s discase,,
admimstering (o the patient an mduction dose of 10 to 60 mo/kg every two weeks of an anti-

16 N3pGlu AP antibody for a period of 6 months or less. In another more particular embodiment, the
present invention provides a method of slowing cognitive decline in a patient diagnosed with pre-
clinical Alzheimer’s disease or clinical Alzheimer’s disease,, administering to the patient a
monthly mduction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6
months or less. In a preferred ermbodiment of the mvention for slowing cognitive decline in a

15 patient diagnosed with pre-clinical Alzheimer’s disease or clinical Alzhctmer’s discase, the one-
tme, biweckly and monthly induction dose administered to a patient is 20 to 40 mg/kg or 150 30
mg/kg. In a preferred embodiment of the present invention, the one-time indoction dose
administered to a patient 18 10mg/kg, 15 mg/keg, 20mg/kg or 40mg/kg. In an alternative preferred
erebodiment of the presend mvention, the biweeldy and monthly induction dose administered to a

20 patientis 10mg/kg, 15 me/ke, 20mg/'kg or 40mg/ke for a period of 6 months In another more
preferred embodiment, the anti-N3pGlu AB antibody is selected from Table A. The anti-N3pGla
AP antibody is preferably selected from Tabie A,

In ancther embodiment, the present invention provides a method of slowing functional
dechine 1o a patient diagnosed with pre-clinical Alzheimer’s disease or chinical Alzheimer’s

25 discase, comprising administering to a patient an induction dose of an anti-N3pGlu A antibody
for a period of 6 months or less. Particularly, the present invention a method of slowing fanctional
dechine 1o a patient diagnosed with pre-clinical Alzheimer’s disease or chinical Alzheimer’s
discase, comprising administering 1o a patient an induction dose of 10 to 60 mg/kg of an anti-
N3pGlu AP antibody for 3 period of 6 month or less. More particularly, the present invention

30 provides a method of slowing functional decline 1 a patient diagnosed with pre-clinical
Alzheimer’s discase or climical Alzheimer’s discase, comprising administering 1o the patient a
one-time induction dose of 10 to 60 mg/kg of an anti-N3pGluy AR antibody . In another more
particular embodiment, the present invention provides a method of slowing functional decline n a

patient diagnosed with pre-chimical Alzheimer’s disease or clinical Alzhetmer’s disease,
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administering to the patient an mduction dose of 10 to 60 mg/kg everv two weeks of an anti-
MN3pGlu AP antibody for 3 period of 6 months o less. In another more particular erabodiment, the
present invention provides a method of slowing functional decline in a patient diagnosed with pre-
chunical Alzheimer’s disease or chimical Alzheimer’s disease, administering to the patient a
5 monthly mduction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6
months or less. In a preferred embodiment of the invention for slowing functional decline in a
patient diagnosed with pre-clinical Alzheimer’s disease or clinical Alzheimer’s disease, the one-
time, biweekly and monthly induction dose administered to a patient 1s 20 to 40 mg/kg or 15 to 30
mg/kg. In a preferred embodiment of the present invention, the one-time induction dose
16 admimstered to a patient is 10mg/kg, 15 mg/kg, 20mg/ky or 40mg/kg. In an alternative preferred
embodiment of the present invention, the biweckly and monthly induction dose admimstered to a
patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6 months. The anti-N3pGlu
AP antibody 1s preferably selected from Table A
In another embodiment the present invention provides a method of reducing brawn AR amyviod
15 plague load in a patient diagnosed with pre-clinical or clinical Alzheimer’s disease, comprising
admimstering (o a patient an induction dose of an anti-N3pGhu AP antibody for a period of 6
ronths or less. Particularly, the present invention provides a raethod of reducing brain AR
amyloid plague load in a patient diagnosed with pre-clinical or clinical Alzheimer’s disease,
comprising administering o a patient an induction dose of 10 to 60 mg/ke of an anti-N3pGla AP
20 antibody for a period of 6 month or less. More particularly, the present invention provides a
method of reducing brain AP amyloid plague load in a patient diagnosed with pre-clinical or
chinical Alzbeimer’s disease, conprising admivisiering 0 the patient 3 one-time induction dose of
10 to 60 mg/kg of an anti-N3pGlu AP antibody. In another more particular embodiment, the
preseat invention provides a method of reducing brain AP amyloid plaguoe load m a patient
25 diagnosed with pre-clinical or clinical Alzheimer’s disease, administering to the patient an
mduction dose of 10 to 60 mg/kg every two weeks of an anti-N3pGlu AP antibody for a period of
6 monihs or less. In ancther more particular embodiment, the present invention provides a method
of reducing bram AP amylowd plagoe load in a patient diagnosed with pre-clinical or chimcal
Alzheimer’s disease, administering to the patient a monthly induction dose of 10 1o 60 mg/kg of
30 ananti-N3pGla AP antibody for a period of 6 months or less. In a preferred embodiment of the
mvention for a method of reducing bram AP amyloid plague load in a patient diagnosed with pre-
clinical or clinical Alzheimer’s disease, the one-time, biweekly and monthly induction dose
administered to a patient 1s 20 to 40 mg/kg or 15 to 30 mg/kg. In a preferred embodiment of the

present invention, the one-time induction dose administered to a patient is 10mg/kg, 15 mg/ke,
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20mg/kg or 40mg/kg. In an alternative preferred embodiment of the present invention, the
biweekly and monthly induction dose administered to a patient 1s 10mg/ke, 15 mg/kg, 20mg/kg or
40mg/kg for a period of 6 months. The anti-N3pGlu AP antibody is preferably selected from
Table A.
3 In another embodiment the present invention provides a method of preventing memory loss or
cogmitive dechne in clinically asymptomatic patients with low levels of AB1-42 i the
cerchrospinal fluid (CSF) and/or AP deposits in the brain, comprising administering to a patient
an induction dose of an anti-N3pGlu AB antibody for a period of 6 months or less. Particularly,
the present invention provides a method of preventing memory loss or cognitive decline in
10 chinically asymptomatic paticnts with low levels of AR1-42 in the cerebrospinal fluid (CSF)
and/or AP deposits in the brain, comprising administering to a paticnt an induction dose of 10 o
60 mg/kg of an anti-N3pGlu AP antibody for a period of 6 month or less. More particularly, the
mvention provides a method of preventing memory loss or cognitive dechine in clinically
asymptomatic patients with low levels of AR1-42 in the cerebrospinal fluid (CSF) and/or AB
15 deposits in the brain, comprising administering to the patient a one-time induction dose of 10 to
60 mg/kg of an anti-N3pGlu AP antibody. In another more particular embodiment, the present
wvention provides a method of preventing memory loss or cognitive decline in chinically
asymptomatic patients with low levels of AR1-42 in the cerebrospinal fluid (CSF) and/or AR
deposiis in the brain, comprising administenng to the patieat an induction dose of 1010 60 mg/kg
20 every two weeks of an anti-N3pGlu AP antibody for a peried of 6 months or less. In another more
particular embodiment, the present invention provides a method of preventing memory loss or
cogaitive dechine iu clinically asyraptomatic patiends with kow levels of AB1-42 i the
cercbrospinal flmd (CSF) and/or AP deposits i the brain, administering to the patient a monthly
wmduction dose of 10 0 60 mg/ky of an anti-N3pGla AB antibody for a period of & months or less,
25 In apreferred embodiment of the invention for a a method of preventing memory loss or cognitive
decline in chmically asymptomatic patients with low levels of ABE-42 1n the cerebrospinal fhud
(CSF} and/or AB deposiis in the brain, the one-time, biweekly and raonthly induction dose
administered to a patient is 20 to 40 mg/kg or 15 to 30 mg/kg. In another preferred embodiment of
the present invention, the one-~time nduction dose administered to a patient s 10mg/ke, 15

30 mg/ke, 20mg/kg or 40mg/kg. In an alternative preferred embodiment of the present invention, the
biweckly and monthly indoction dose adminmstered 1o a patient 1s 10mg/kg, 153 mg/kg, 20mg/keg or
40rag/kg for a pertod of 6 months, The anti-N3pGlu AP antibody is preferably selecied from
Table A
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In another embodiment the present invention provides a method of treating clinically
asympiomatic paticnts known to have an Alzheimer's disease-causing genetic mutation,
comprising administering to a patient an induction dose of an anti-N3pGla AR antibody for a
period of 6 months or less. Particularly, the present provides a method of treating clinically
asymptomatic patients known to have an Alzheimer's discase-causing genctic mutation,
comprising administering to a patient an induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP
autibody for a perind of 6 month or less. More particulady ., the jnvention provides a method of
treating climcally asymptomatic patients known to have an Alzheimer's discase~causing genetic
mutation, comprising administering to the patient a one-time mnduction dose of 10 to 60 mg/kg of
an anti-N3pGlu AP antibody. In another more particular embodiment, the present inveniion
provides a method of treating climically asymptomatic patients known to have an Alzheimer's
disease~causing genetic mutation, comprising administering to the patient an mduction dose of 10
to 60 mg/kg every two weeks of an anti-N3pGlu A antibody for a period of 6 months or less. In
another more particular embodiment, the present mvention provides a method of treating
chinically asymptomaiic patienis kaown to have an Alzheimer's discase-causing genetic mutation,
administering to the patient 2 monthly nduction dose of 10 to 60 mg/ky of an anti-N3pGlu AR
autibody for a period of 6 months or less. Tn the present invention “chinically asvraptomatic
patients known to have an Alzheimer's disease-causing genetic mutation”, include patients known
o have a PSENT E280A Alzheimer's discase-causing genetic mutation {(Paisa mutation), 3 genctic
mutation that causes autosomal-dominant Alzheimer's disease or are at higher nisk for developing
AD by virtue of carrving one or two APOE e4 alleles comprising administering to the said patient
a pharmacewtical composition of the present invention. In a preferred embodiment of the
mvention for a method of treating clinically asymptomatic patients known to have an Alzheimer's
diseasc-causing genetic mutation,, the one-time, biweekly and monthly mduction dose
administered o a patient 18 20 to 40 rag/kg or 15 10 30 ag/ky. In another preferred cmbodiment of
the present invention, the one-tirne induction dose administered to a patient is 10mg/kg, 15
mg/kg, 20mg/kg or 40mg/kg. In an alternative preferred embodiment of the present invention, the
biweckly and monthly induction dose administered to a patient i1s 10mg/kg, 15 mg/kg, 20mg/keg or
40rag/kg for a pertod of 6 months, The anti-N3pGlu AP antibody is preferably selecied from
Table A

In a further embodiment, the present invention provides a method of treating a discase
characierized by deposition of AP 1 the brain, comprsing adisinistering {0 a patient an induction
dose of an anti-N3pGlu AR antibody for a peniod of & months or less, wherein the AP deposit in

the brain of a human patient is reduced by 35-100% within 6 months post induction dose
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treatment. Particularly, the present invention provides a method of treating a discase characterized
by deposition of A, comprising administering o a patient an indoction dose of 10 to 60 mg/kg of
an anti-N3pGlu AP antibody for a pertod of 6 month or less, wherein the AP deposit in the brain
of a human patient is reduced by 35-100% within 6 months post induction dose treatment. More
5 particularly, the present invention provides a method to treat a disease characterized by AB
deposits in the bramn of a human patient comprising administering to the patient a one~-time
mcuction dose of 10 0 60 mag/ky of an anti-N3pGle AB antibody, wherein the AP deposit 1o the
brain of a human patient 1s reduced by 35-100% within 6 months post mduction dose treatment.
In another more particolar embodiment, the present invention provides a method 1o treat a discase
10 characterized by AP deposits in the brain of a patient comprising administering to the patient an
mduction dose of 10 to 60 mg/kg every two weeks of an anti-N3pGlu AP antibody for a period of
6 months or less, wherein the AR deposit 1o the brain of a buman patiend is reduced by 35-100%
within & months post induction dose treatment. In another more particular embodiment, the
present tnvention provides a method to treat a discase characterized by AB deposits in the brain of
15 a patient comprising administering to the patient a monghly induction dose of 10 to 60 mg/kg of
an anti-N3pGla AP anttbody for a pertod of 6 months or less, wherein the AP deposit in the brain
of a buraan patient is redoced by 35-100% within 6 months post indoction dose treatment. Tn a
preferred embodiment of the present invention, the one-time induction dose administered to a
patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg. In an alterpative preferred embodiment of
20 the present invention, the biweekly and monthly induction dose aduunistered to a paticnt is
10mg/kg, 15 my/ke, 20me/keg or 40mg/ky for a period of 6 months. The anti-N3pGlu AP antibody
is preferably selecied from Table A,
In an embodiment, the present invention provides a method of treating clinical or pre~clinical
Alzheimer’s disease, Down’s syndrome, and clinical or pre-clinical cerebral arayloid angiopathy,
25 comprising administering to a patient an induction dose of an anti-N3pGlu AP antibody fora
period of 6 months or less, wherein the AR deposit in the braimn of a lnonan patient 1s reduced by
35-100% within 6 months post induction dose treatment. Particularly, the present invention a
method of treating clinical or pre-clinical Alzheimer’s discase, Down’s syndrome, and clinical or
pre-clinical cerebral amyloid angiopathy, comprising administering to a patient an induction dose
30 of 10 to 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6 month or less, wherein the AR
deposit 1t the brain of a lnman patient 18 reduced by 35-100% within 6 months post induction
reatinent. More particularly, the present invention provides a method of treating chinical or pre-
chinical Alzheimer’s disease, Down’s syndrome, and chinical or pre~clinical cerebral amyloid

angiopathy, comaprising administering (o the patient a oue-time induction dose of 100 60 mg/ky
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of an anti-N3pGlu AP antibody, wherein the AP deposit m the brain of a human patient is reduced
by 35-100% within 6 months post induction treatment. I another more particular embodiment,
the present invention provides a method of treating clinical or pre-clinical Alzheimer’s disease,
Down’s syadrome, and clinical or pre-clinical cerebral amyloid angiopathy, comprising
5 administering to the patient an induction dose of 10 to 60 mg/kg every two weeks of an anti-
N3pGlu AP antibody for a period of 6 months or less, wherein the AP deposit in the brain of a
human patient 1s reduced by 35-100% within 6 mounths post tnduction treatment. In another more
particular embodiment, the present invention provides a method of treating chinical or pre-climical
Alzheimer’s disease, Down’s syndrome, and clinical or pre-chinical cerebral amyloid angiopathy,
16 comprising administering to the paticnt a monthly induction dose of 10 to 60 mg/kg of an anti-
N3pGlu AP antibody for a period of 6 months or less, wherein the AR deposit in the brain of a
hurman patiend is reduced by 35-100% within 6 raonths post indoction reatment. Inan
embodiment of the preferred invention, the anti-N3pGlu AP antibody is selected from Table A.
In an embodiment, the present invention provides a method of slowing cognitive and/or
15 functional decline in 3 paticnt diagnosed with pre~clinical Alzheimer’s discase or clinical
Alzbetner’s digease, coraprising administering 1o a patient an mnduction dose of an anti-N3pGlu
AR autibody for a period of 6 mounths or legs, wherein the AR deposit 1o the brain of a bumas
patient is reduced by 35-100% within 6 months post induction dose treatment. Particularly, the
prasent invention a method of slowing cognitive and/or functional decline in a patient diagnosed
20 with pre-clinical Alzheimer’s discase or clinical Alzheimer’s discase, comprising administering to
a patient an induction dose of 10 {0 60 mg/kg of an anti-N3pGhu AP aatibody for a period of 6
month or less, wherein the AR deposit in the brain of a human patient is reduced by 35-100%
within & months post induction treatment. More particularly, the present invention provides a
method of stowing cognitive and/or functional decline in a patient diagnosed with pre-clinical
25  Alzheimer’s disease or clinical Alzheimer’s discase, comprising administering to the patient a
one-timne mduction dose of 10 to 60 mg/kg of an anti-N3pGlu AR antibody, wherein the AP
deposit 1o the brain of a buman patient is reduced by 35-100% within 6 monthg post induction
treatment. In another more particular embodiment, the present invention provides slowing
cogaitive and/or functional decline in a paticrd diagnosed with pre-clinical Alzbeitraer’s disease or
30 clinical Alzheimer’s disease, comprising administering to the patient an induction dose of 10 to
60 mg/kg every two weeks of an anti-N3pGlu AP antibody for a period of 6 months or less,
wheremn the AP deposit in the brain of a buran patient is reduced by 35-100% within 6 meonths
post induction treatment. In another more particular embodiment, the present invention provides a

method of stowing cognitive and/or functional decline in a patient diagnosed with pre-clinical
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Alzheimer’s discase or clinical Alzheimer’s discase, comprising administering to the patient a
monthly induction dose of 10 to 60 mg/kg of an anti-N3pGlu A antibody for a period of 6
months or less, wherein the AP deposit in the brain of a human patient is reduced by 35-100%
within 6 months post indoction treatment. In a preferred embodiment of the present invention, the
5 ome-time induction dose administered to a patient is 10mg/kg, 15 rag/kg, 20mg/kg or 40mg/kg. In
an alternative preferred embodiment of the present invention, the biweekly and monthly induction
dose administered to g patient is 10mg/kg, 15 mgkg, 20mgkg or 40mg/kg for aperiod of 6
months. The anti-N3pGlu AP antibody 1s preferably selected from Table A
In an embodiment, the present invention provides a method of treating clinical or pre-clinical
16 Alzheimer’s disease, Down's syndrome, and clinical or pre-clinical CAA with an anti-N3pGlu Ap
antibody for a period of 6 months or less, wherein the AP deposit in the brain of g human patient
is reduced by 33-100% within 6 months post induction treatment and maintained n a reduced
state for a period of 2-10 years post treatment. More preferably, for 2-5 years. Even more
preferably, for 53-10 years. Particularly, the present invention provides a method of treating
15 chinical or pre-clinical Alzheimer’s discase, Down’s syndrome, and clinical or pre~clinical
cerebreal aravloid anglopathy, comprising administering (o a patient an induction dose of 16 to 60
mg/kg of an anti-N3pGha AR antibody for a pericad of 6 month or less, wherein the AP deposit in
the brain of a human patient 1s reduced by 35-100% within 6 months post induction treatiment and
maintained in a reduced state for a period of 2-10 years post treatment. More preferably, for 2-3
20 years. Evenmore preferably, for 5-10 vears. More particularly, the present invention provides a
method of treating clinical or pre-chimcal Alzheimer’s discase, Down’s syndrome, and climical or
pre-clinical cerebral amyloid angiopathy, comprising administering to the patient a one-time
mduction dose of 10 o 60 mg/ke of an anti-N3pGlu AB antibody, wherein the AP deposit in the
brain of a human patient is reduced by 35-100% within 6 montbs post induction treatment and
25  maintained in a reduced state for a period of 1-10 years post treatment. More preferably, for 2-3
years. Even more preferably, for 3-10 years. In another more particular embodiment, the present
wyention provides a method of treating clindcal or pre-clintcal Alzheuner’s disease, Down's
syndrome, and clinical or pre-clinical cerebral amyloid angiopathy, comprising administering to
the patient an induction dose of 10 o 60 mg/kg every two weeks of an anit-N3pGlu AP antibody
30 for a period of 6 months or less, wherein the AR deposit in the brain of a human patient 15 reduced
by 35-100% within 6 months post indoction treatment and maintained m a reduced state for a
period of 2-10 years post treatment. More preferably, for 2-3 years. Even more preferably, for 5-
10 years. In another more particular embodiment, the present invention provides a method of

treating clinical or pre-clinical Alzheimers disease, Down’s syadrome, and clinical or pre-clinical
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cerebral amyloid angiopathy, comprising administering to the patient a monthly induction dose of
10 to 60 mg/kg of an auti-N3pGlu AP antibody for a period of ¢ months or less, wherein the AP
deposit in the brain of a human patient is reduced by 35-100% within 6 months post induction
treatment and maintained 10 a reduced state for a period of 2-10 years post treatment. More
5 preferably, for 2-5 vears. Evenraore preferably, for 5-10 years. In a preferred embodiment of the
present invention, the one-time induction dose administered to a patient is 10mg/kg, 15 mg/kg,
20mg/kg or 40mag/ke. In s alternative preferred embodiment of the present invention, the
biweckly and monthly mduction dose admimstered (o a patient 1s 10me/kg, 15 mg/ke, 20mg/kg or
40mag/ky for a pertod of 6 mounths. The anti-N3pGlu A antibody s preferably selected from
16 Table A
The present invention also provides a method of freating a disease characterized by deposition
of A in the brain, comprising administering to a patierd an induction dose of an anti-N3pGlu AB
antibody {or a pertod of 6 months or less followed by a maintenance dose of an anti-N3pGlu AR
antibody every 12, 3, 5 or 10 years post completion of the mnduction treatment. Particalarly, the
15 present invention provides a method to treat a disease characterized by AR deposits in the brain
of a human patient comprising admunistering (o the patient positive for amyloid deposits a one-
time wduction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody followad by a raaindenance
dose of an anti-N3pGlu AP antibody every 1, 2, 3, 5 or 10 years post completion of the induction
treatment. In another more particular embodiment, the present invention provides a method to
20 treat a discase characterized by A deposits in the brain of a patient positive for amyloid deposits
comprising administering (o the patient an indaction dose of 10 to 60 mg/kg every two weeks of
an auti-N3pGla AP antibody for a period of ¢ months or less followed by a maintenance dose of
an anti-N3pGla AP antibody everv 1, 2, 3, 5 or 10 years post completion of the induction
treatment. In another more particular embodiment, the present nvention provides a method to
25 treat a discase characterized by AP deposits in the brain of a patient positive for amyloid deposits
comprising administering to the patient a monthly induction dose of 10 to 60 mg/kg of an anti-
N3pGin AP antibody for a period of 6 months or less followed by a maintenance dose of an anti-
N3pGlu AB antibody every 1, 2, 3, 5 or 10 years post completion of the induction treatment. In
one particular ernbodimment the maindenance dose of an AP astibody i gives every year In
30 another particular embodiment the maintenance dose of an AP antibody is given every 2 years. In
ancther particular embodiment the maintenance dose of an AP antibody 1s given every 3 vears. In
another particular embodiment the maintenance dose of an AP antibody is given every 5 years. In
another particular embodiment the mamtenance dose of an AP antibody is given every 10 years.

In another particolar embodiment the maintenance dose of an AP antibody is given every 20 5
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vears. In another particular embodiment the maintenance dose of an AP antibody 1s given every 3
o 10 yvears. In an embodiment of the present invention the same anti-N3p(Glu AB antibody 18 used
for the induction and maintenance dose. In another embodiment of the present invention different
anti-N3pGle antibodics are used for the mduction and maintenance doses. In an embodiment of

5 the more particular invention, the anti-N3pGlu AP antibody administered in the induction and
maintenance dose is sclected from Table A.

In an embodiment, the present invention also provides a method of treating a discase
characterized by deposition of AJ in the brain, comprising administering {o a patient an induction
dose of an anti-N3pGlu AP antibody for a peniod of 6 months or less in simultaneous, separate, or

16 sequential combination with an effective amount of a BACE inhibitor. In a particular
embodiment, the present invention provides a method of treating a disease characterized by
deposition of AR tn the brain conmprising admisisicring 0 the patient 3 one-time induction dose of
10 10 60 mg/kg of an anti-N3pGla AR antibody 1 simulianecus, separate, or sequential
combination with an effective amount of a BACE inhibitor. In ancther particular emabodiment,

15 the present invention provides a method of treating a discase characterized by deposition of A in
the brain comprising administering to the patient an induction dose of 10 to 60 mg/kg every two
weeks of an anti-N3pGlu AB antibody for a period of 6 months or less 1 siraultancous, separate,
or sequential combination with an effective amount of a BACE inhibitor. In another particular
erabodiment, the present inveation provides a method of treating a disease charactenzed by

20 deposition of AR in the brain, comprising administering to the patient a monthdy induction dose of
10 to 60 mg/kg of an anti-N3pGh AP antibody for a period of 6 months or less in simultancous,
separate, or sequential combination with an effective amount of a BACE inhibitor. In another
preferred embodiment of the present invention, the one-time induction dose administered to a
patientis 10mg/kg, 135 mg/kg, 20mg/kg or 40mg/kg. In an altemative preferred embodiment of

25 the present invention, the biweckly and monthly induction dosc administered to a patient is
10mg/ky, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6 months.

In a more particular embodiment of the present invention, the anti-N3pGlu AP antibody is
preferably selected from Table A and the BACE inhibitor is selected from the group consisting of

a) acompound of formula
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also referred to by the compound name N-{3-{(4aR.7a5)-2-amino-6-(5-
fluoropyrimidin-2-y1)-4,4a,5,7-tetrahy dropyrrolo|3,4-d}{ 1,3 }thiazin-7a-y1}-4-

fluoro-phenvii-S-methoxy-pyrazine-2-carboxamide, or a pharmaceutically

N

acceptable salt thereof;
by tosylate salt of N-[3-[(4aR.7a5)-2-amino-6-(5-fluoropyrimedin-2-y -4 42,5, 7-
tetrahy dropyrrolo]3,4-dii 1, 3thiazin-7a-yi}-4-fluoro-phenylj-S-methoxy-
pyrazine-2-carboxamide;
oy crystatline form of 2 N-[3-[(4aR,7aS)-Z2-amino-6-(5-fluoropy rimidin-2-y1)-
10 4a,5,6,7-tetrahy dropyrrolof3,4-dj{ 1,3 ]thiazin-7a(4 H)-y1}-4-fluoro-phenyl}-5-
methoxy -pyrazine-2-carboxamide; and

dy a compound of the formula

15 also referred o by the compound name N-BJOGRM-Amine-3 6-dilvdro-2, 5+
dunethy -1, -dioxido-2H-1,2 4-thiadiazin-S-v -d-fluoropheny - S-fluoro-2 -
pyridinecarboxarnide or the genenic name, verubecestat, or a pharmacentically
acceptable salt thereof

In another more particular embodiment of the present invention, the anti-N3pGlu AP antibody

20 is preferably B121 and the BACE inhibitor is sclected from the group consisting of

a) a compound of formula
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also referred to by the compound name N-{3-{(4aR.7a5)-2-amino-6-(5-
fluoropyrimidin-2-y1)-4,4a,5,7-tetrahy dropyrrolo|3,4-d}{ 1,3 }thiazin-7a-y1}-4-

fluoro-phenvi-S-methoxy-pyrazine-2-carboxamide, or a pharmaceutically

N

acceptable salt thereof;
by tosylate salt of N-[3-[(4aR.7a5)-2-amino-6-(5-fluoropyrimedin-2-y -4 42,5, 7-
tetrahy dropyrrolo]3,4-dii 1, 3thiazin-7a-yi}-4-fluoro-phenylj-S-methoxy-
pyrazine-2-carboxamide;
oy crystatline form of 2 N-[3-[(4aR,7aS)-Z2-amino-6-(5-fluoropy rimidin-2-y1)-
10 4a,5,6,7-tetrahy dropyrrolof3,4-dj{ 1,3 ]thiazin-7a(4 H)-y1}-4-fluoro-phenyl}-5-
methoxy -pyrazine-2-carboxamide; and

dy a compound of the formula

,
alse referred o by the compound name N-IB-{GR-3-Amine-3 6-dihydro-2.3-
15 dimethy -1, I-dioxado-2H-1,2 d-thiadigeim-3-yij-4-fluorophenyif-3-fluoro-2-
pyridinecarboxamide or the gevenic same, verabecestat, or a pharmaceutically
acceptable salt thereol
In an embodiment, the present invention also provides a method of treating a disease
characterized by deposition of AR i the brain, comprising administering 1o a patient a one-time
20 induction dose of an anti-N3pGlu AB antibody for a period of 6 months or less in simultancous,
separate, or sequential combination with an effective amount of an AP antibody. In a particular
embodiment, the present invention also provides a method of treating a discase characterized by
deposition of AP in the brain, comprising administering to a patient a onc-time, biweekly or

manthly induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6
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months or less in simultancous, separate, or sequential combination with an effective amount of
an AP astibody, wherein the AP antibody comprises an amino acid light chain (LC) and an amino
acid heavy chain (HO) selected from the group consisting of)

Ay LC of SEQ ID NO: 65 and HC of SEQ ID NO:66 (solanezumab);

5 BY LC of SEQ 1D NO: 61 and HC of SEQ ID NO: 62 (crenczumab);

Cy LC of SEQ ID NO: 57 and HC of SEQ ID NO: 58 (aducunumaby);

D) LCof SEQ ID NO: 63 and HC of SEQ ID NO: 64 (BAN2401) and;

E) LCof SEQ D NGO: 39 and HC of SEQ ID NO: 60 (gantenerumab).

In a preferred embodiment of the present invention, the onc-time biweekly and monthly induction
16 dose administered to a patient is 10mg/kg, 15 mg/ke, 20mg/kg or 40mg/ke. The anti-N3pGlu AR
antibody is preferably selected from Table A.

In an embodiment, the present invention also provides a method of treating a discase
characterized by deposition of AP in the brain, comprising adminisiering {0 a patient a one-tinie,
biweckly or monthly induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody for a

15 period of 6 months or less in simultancous, separate, or sequential combination with an effective
amount of a 20 kD pegyvlated anti-Af Fab aatibody, wherein the anti-Af Fab comprises an amino
acid light chain variable region of SEQ ID NO: 35 and an amine acid heavy chain variable region
of SEQ ID NG:36. In a preferred embodiment of the present invention, the one-time biweckly and
monthly induction dose administered to a patient is 10mg/ke, 13 mg/ke, 20me/kg or 40mg/kg.

20 The anti-N3pGlu AP antibody is preferably selected from Table A,

In another embodiment of the present invention also provides a method of treating a disease
characierized by deposition of AP 1 the brain, comprsing adiginistering {0 a patient 3 one-tine,
biweekly or monthly induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody for a
period of 6 months or less in simultancous, separate, or sequential combination with an effective

25 amownt of a symptomatic agent to treat Alzheimer’s disease. Syvmptomatic agents can be selected
from cholinesterase inhibitors (ChEIs) and/or a partial N -methyl-D-aspartate (NMDA)
autagonists, In a preferred erbodiment the agent is a ChEL Is ancther preferred embodiment the
agent is a NMDA antagonist or a combination agent comprising a ChEY and NMDA antagonist. In
a more preferred embodisent of the present invendion, the ose-time nduction dose administered

30 toapatientis [0mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg. In an alternative more preferred
embodiment of the present invention, the biweckly and monthly mduction dose admuimstered (o a
patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6 months. The anti-N3pGlu

AP antibody 1s preferably selected from Table A
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In another embodiment the present invention provides an anti-N3pGlu AR antibody for
use in the treatment of clinical or pre-clinical Alzheimer’s disease, Down's syndrome, and clinical
or pre-~chimical cerebral amyloid angiopathy, wherein the anti-N3pGlu AP antibody is administered
to a patient at a dose of 10 to 60 mg/ke for a period of 6 months or less. Particularly, the present

5 invention provides an andi-N3pGlu AP antibody for use in treatment of clinical or pre-clinical

Alzheimer’s disease, Down’s syndrome, and clinical or pre-chnical cerebral amyloid angiopathy,
wherein the anti-N3pGlu AP antibody is administered o a paticat as a one-time induction dose of
10 to 60 mg/kg of an anti-N3pGlu AP antibody . In another more particular embodiment, the

present invention provides an anti-N3pGlu AP antibody for use in the treatment of clinical or pre-

10 chinical Alzheimer’s discase, Down's syndrome, and clinical or pre-clinical cercbral amyloid
angiopathy, wherein the anti-N3pGlu AP antibody is administered to a patient as an mduction
dose of 10 to 60 mg/kg every two weeks of an ang-N3pGin AP autibody for a period of 6 months
or less. In another more particular embodiment, the present invention an anti-N3pGlu AP
antibody for use in the treatment of clinical or pre-clinical Alzheimer’s disease, Down’s

15 syndrome, and clinical or pre-clinical corebral amyloid angiopathy, wherein the anti-N3pGlu AR
anttbody 15 administered (o a patient as an induction dose of 10 10 60 mg/kg monthly for a period
of 6 reonths or less. In a preferred embodiment of the mvention for use in the treatment or
preventing of clinical or pre-chimical Alzheimer’s discase, Down’s syndrome, and chimical or pre-
clinical CAA, the one-time, biweekly and raonthly induction dose administered to a patient is 20

20 to 40 mg/kg or 15 to 30 mg/kg. In a preferred embodiment of the present invention, the one-time
mduction dose administered to a patient s Fomg/keg, 15 mg/kg, 20mg/kg or 40mg/kg. In an
alternative preferred crnbodiment of the present inverdion, the biweekly and monthly induction
dose administered to a patient 1s 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6
raonths. Even more praferably, the anti-N3pGlu AP antibody 1s selecied from Table A,

25 In another embodiment the present invention provides an anti-N3pGlu AP antibody for
use in the treatment of prodromal AD, mild AD. moderate AD or severe AD. wherein the anfi-
N3pin AP antibody is administered to a patient at a dose of 106 to 60 mg/kg for 3 pericd of 6
months or less. Particularly, the present invention provides an anti-N3pGlu AP antibody for use in
the treatment of prodromal AD, mild AD, moderate AD or severe AD}, wherein the andt-N3pGlu

30 AP antibody is adnunistered to a patient as a one-time induction dose of 10 to 680 mg/kg of an
anti-N3pGla AP antibody . In ancther more particular embodiment, the present invention provides
an auti-N3pGlu AP anéibody for use 1 the treatment of prodromal AD, mild AD, maoderate AD or
severe AD, wherein the anti-N3pGlu AB antibody is adminstered o a patient as an induction dose

of 10 to 60 mg/kg every two weeks of an anti-N3pGlu AP antibody for a period of 6 months or
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less. In another more particular embodiment, the present mvention an anti-N3pGlu AP antibody
for use in the treatment of prodromal AD, mid AD, moderate AD or severe AD, wherein the anti-
N3pGlu AP antibody is administered to a patient as an induction dose of 10 to 60 mg/kg monthly
for a period of 6 months or less. In a preferred embodiment of the mvention for use in the i the
5 weatment of prodromal AD, mild AD, moderate AD or severe AD, the one-time, biweekly and
monthly mduction dose administered to a patient is 20 t0 40 me/kg or 15 10 30 mg/kg. Ina
preferred embodiment of the present invention, the one-time induction dose admunisicred 10 a
patientis 10mg/kg, 13 mg/kg, 20mg/kg or 40mg/kg. In an alternative preferred embodiment of
the present invention, the biweekly and monthly mnduction dose administered to a patient s
16 10meg/kg, 15 mg/ke, 20me/keg or 40mg/kg for a period of 6 months. Even more preferably, the
anti-N3pGlu AR antibody is selected from Table A
In ancther erabodiment the present invention provides an anti-N3pGlu AP antibody for
use in preventing or slowing cognifive or functional decline in a patient diagnosed with a
condition selected from chinical or pre-chnical Alzheimer’s disease, Down's syndrome, and
15 clinical or pre-clinical cercbral amyloid angiopathy, wherein the anti-N3pGlu Ap antibody is
administered to a patient at a dose of 10 to 60 mg/kg for a period of 6 months or less. Particularly,
the present tnvention provides an anti-N3pGlo AP antibody for use 1o preventing ot slowing
cognitive decline in a patient diagnosed with a condition selected from climcal or pre~clinical
Alzhetmer’s disease, Down’s syndrome, and clinical or pre-clinical cerebral amyloid angiopathy,
20 wherein the anti-N3pGlu AP antibody is admdnistered to a paticnt as a one-time induction dose of
10 to 60 mg/kg of an ant-N3pGhy AP antibody. 1o another more particular embodiment, the
prasent invention provides ap anti-N3pGlu AR astibody for use in preventing or slowing cognitive
decline i a patient diagnosed with a condition sclected from clinical or pre~chinical Alzheimer’s
disease, Down's syndrome, and clinical or pre-chinical cerebral amavioid anglopathy ., moderate AD
25 orsevere AD, wherein the anti-N3pGlu AP antibody 15 adnunistered to a paticnt as an induction
dose of 10 to 60 mg/kg every two weeks of an ant-N3pGlu AP antibody for a period of 6 months
or less. In another reore particular emnbodiment, the present invention an anti-N3pGlo AP
antibody for use in preventing or slowing cognitive dechine in a patient diagnosed with a
condition selected from clinical or pre-clinical Alzbeimer’s disease, Down’s syndrome, and
30 chinical or pre-clinical cerebral amyloid angiopathy, wherein the anti-N3pGlu AP antibody s
administered to a patient as an induction dose of 10 to 60 mg/kg monthly for a period of 6 months
or less. In a preferred embodiment of the invention for use in preventing or slowing cognitive
decline i a patient diagnosed with a condition sclected from clinical or pre-chinical Alzheimer’s

disease, Down’s syndrome, and clinical or pre-clinical cerebral amvloid angiopathy, the one-time,
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biweckly and monthly induction dose administered to a patient is 20 to 40 mg/kg or 13 to 30
mg/kg. In a preferred embodiment of the present invention, the one-time induction dose
admimstered o a patient 1s 10mg/ke, 15 mgke, 20mg/ke or 40mg/kg. In an alternative preferred
embodiment of the present tnvention, the biweekly and monthly induction dose admimstered to a
5 panentis 10mg/ke, 15 mg/kg, 20rag/kg or 40mg/kg for a period of 6 months. Even more
preferably, the anti-N3pGha AP antibody 1s selected from Table AL
In another embodiment the present invention provides an anti-N3pGlu AP antibody for
use in reducing AP amyloid plague load in the brain of a patient diagnosed with pre-chinical or
clinical Alzheimer’s disease, Down’s syndrome, and clinical or pre-clinical cerebral amyloid
16 angiopathy, wherein the anti-N3pGlhn AP antibody is administered to a patient at a dose of 10 to
60 mg/kg for a period of 6 months or less. Particularly, the present invention provides an anti-
MN3pGlu AP antibody for use i reducing AP amyioid plague load in the brain of a patient
diagnosed with pre~clinical or clinical Alzheimer’s disease, Down’s syndrome, and clinical or
pre-clinical cercbral amyloid angiopathy, wherein the anti-N3pGlu AP antibody s adminisiered to
15 a patient as a one-time induction dose of 10 to 60 mg/kg of an anti-N3pGlu Af antibody. In
another more particular erabodiment, the present invention provides an anti-N3pGlu AP antibody
for use in reducing AR amvloid plague load in the brain of a patient diagnosed with pre-clinical or
chnical Alzheimer’s disease, Down’s syndrome, and chnical or pre-clinical cerebral amyloid
angiopathy, wherein the anti-N3pGlu A antibedy is administered (o a patient as an induction
20 dose of 10 10 60 mg/kg every two weeks of an anti-N3pGlu AP antibody for a period of 6 months
or less. In another more particular embodiment, the present tnvention provides an anti-N3pGla AP
andibody for use o reducing AP amwlowd plague lcad in the brain of a patient diagnosed with pre-
chinical or chimical Alzheimer’s disease, Down's syndrome, and chinical or pre~clinical cerebral
amvioud augiopathy, whereis the anti-N3pGle AP astibody is administered to a patiend as an
25 induction dose of 10 to 60 mg/kg monthly for a period of 6 months or less. In a preferred
embodiment of the mvention for use in reducing AP amyloid plague load in the brain of a patient
diageosed with pre-clinical or chinical Alzheimer’s disease, Down's syndrome, and chinical or
pre-clinical cercbral amyvloid angiopathy, the one-time, biweckly and monthly induction dose
admisisiered to a patient 18 20 to 40 reg/kg or 13 to 30 reg/ky. In ancther preferred ewbodinnent of
30 the present invention, the one-time induction dose administered to a patient is 10mg'kg, 15
mg/kg, 20mg/kg or 40mg/kg. In an alicrnative preferred embodiment of the present mnvention, the
biweekly and monthly induction dose administered to a patient 1s 10mg/ke, 15 mg/kg, 20mg/kg or
40mg/kg for a period of 6 months. Even more preferably, the anti-N3pGhu AP antibody is selected
from Table A,
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In another embodiment the present invention provides an anti-N3pGlu AR antibody for
use in treating clinically asyvptomatic patiends known to have Alzheiraer’s disease causing
genetic mufation, wherein the anti-N3pGlu AP antibody is adnunistered 1o a patient at a dose of
19 to 60 mg/kg for a period of 6 months or less. Particularly, the present invention provides an

5 anti-N3pGlu AR antibody for use in treating asymptomatic paticnts known to have Alzheimer’s
disease causing genetic mutation, wherein the anti-N3pGlu AP antibody is admimstered to a
patient as a one-time induction dose of 10 to 60 mg/kg of an anti-N3pGhu AR antibody. In another
more particular embodiment, the present invention provides an anti-N3pGlu AP antibody for use
i treating asyrptomatic patients keown to have Alzheimer’s disease causing genetic mutation,

16 wherein the anti-N3pGlu AP antibody is administered to a patient as an induction dose of 10 to 60

mg/kg every two weeks of an anti-N3pGlu AP antibody for a peniod of 6 months or less. In
another more particular erebodiment, the presest wuvention provides an auti-N3pGln AP andibody
for use in treating asymptomatic patients known to have Alzheimer’s disease causing genctic
myutation, wherein the anti-N3pGlu AP antibody s administered to a patient as an mduction dose

15 of 1010 60 mg/kg monthly for a period of 6 months or less. In a preferred embodiment of the

mvention for use in treating asyviaptomatic patients known to have Alzhenner’s disease causing
genetic rautation, the one-time, biweekly and monthly induction dose administered to a patient is
20 to 40 mg/kg or 15 to 30 mg/kg. In a preferred embodiment of the present mvention, the onc-
time induction dose adminustered o 3 patient 18 10mg/kg, 15 mg/kg 20mgkg or 40me/ke. Inan

20 alternative preferred embodiment of the present invention, the biweekly and monthly induction

dose administered to a patient is 10mg/kg, 15 mekg, 20mg/kg or 40meg/ke for a period of 6
months. The anti-N3pGlu AP antibody is selected from Table A

In another embodiment the present invention provides for a use of an anti~-N3pGlu AB
antibody for the manufacture of 3 medicament for the treatment of clinical or pre-clinical

25  Alzheimer’s discase, Down’s syndrome, and clinical or pre~clinical cerebral amyloid angiopathy,

wherein the medicament comprises an induction dose of 10 to 60 mg/kg of an antt-N3pGlu AP
antibody administered to a patient for a pertod of 6 months or less. Particularly, the present
myention provides for a use of an anti-N3pGlu AP antibody for the manufacture of a medicament
for the treatment of clinical or pre-clinical Alzheimer’s disease, Down’s syndrome, and clinical or

30 pre-chinical cerebral amy loid angiopathy, wherein the medicament comprises a one-time induction

dose of 10 to 60 mg/kg of an ant-N3pGhy AP antibody admiristered to a patient.. In another more
particular embodiment, the present invention provides for a use of an anti-N3pGlu A antibody
for the manufacture of a medicament for the treatment of clinical or pre~clinical Alzheimer’s

disease, Bown’'s syndrome, and clinical or pre-chinical cerebral amvioid angiopathy, wherein the
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medicament comprises an induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody
administered to a patient every two weeks for a period of 6 months or less. In another more
particular embodiment, the present invention provides for a use of an anti-N3pGlu AP antubody
for the manufacture of a medicament for the treatment of clinical or pre-chinical Alzheimer’s
5 discase, Down’s syvndrome, and clinical or pre~clinical cercbral amyloid angiopathy, wherein the
medicament comprises an induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody
administered to a paticnd every month for a period of 6 months or less. In a preferved embodiment
of the invention the one-time, biweekly and monthly induction dose administered to a patient ig
20 to 40 mg/kg or 15 to 30 mg/ke. In another preferred embodiment of the present invention, the
16 one-time induction dose administered to a pationt is 10mg/kg, 15 mg/ke, 20mg/kg or 40mg/kg. In
an alternative preferred embodiment of the present imvention, the biweekly and monthly induction
dose administered to a patient i 10meg/ke, 13 mg/ke, 20mg/ke or 40mag/kg for a perind of 6
meonths. Even more preferably, the anti-N3pGlu AP antibody 15 selected from Table A.
In another embodiment the present invention provides for a use of an anti-N3pGlu AB
15 antibody for the manufacture of a medicament for the treatment of prodromal AD, mild AD,
moderate AD or severe AD, wherein the medicament comprises an immduction dose of 10 to 60
mg/kg of an anti-N3pGha AP antibody admindstered to a patient for a pertod of 6 months or less.
Particularly, the present invention provides for a use of an anti-N3pGha AP antibody for the
manufacture of a medicament for the treatment of prodromal AD, mild AD, moderate AD or
20 severe AD, wherein the medicament comprises a one-time induction dose of 10 to 60 mg/kg of an
anti-N3pGla AP antibody administered to a patient for a period of 6 months or kess. In ancther
more particular embodiment, the present invention provides for a use of an ant-N3piin AR
antibody for the manufacture of a medicament for the treatment of prodromal AD, mild AD,
moderate AD or severe AD, wherein the medicament comprises an induction dose of 10 to 60
25 mg/ke of an anti-N3pGlu AP antibody administered to a patient every two weeks for a period of 6
months or less. In another more particular embodiment, the present invention provides for a use of
an andi-DN3pGh AR aetibody for the masnfacture of 3 medicamend for the treatment of prodroresl
AD mild AD, moderate AD or severe AD, wherein the medicament comprises an induction dose
of 10 to 60 mg/kg of an anti-N3pGlu AP antibedy administered to a patient monthly for a pericd
30 of 6 months or less. In a preferred embodiment of the mvention the one-time, biweekly and
monthly induction dose administered to a patient is 20 to 40 mg/kg or 15 to 30 mg/ke. In another
praferred embodiment of the present invention, the one-time induction dose adminisicred to a
patientis 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg. In an alternative preferred embodiment of

the present tnvention, the biweekly and monthly induction dose administered {6 a paticat is
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10mg/ke, 15 mg'kg, 20mg’ke or 40mg/kg for a period of 6 months. Even more preferably, the
argi-P3pGha AR antibody is selected from Table A

In another embodiment the present invention provides for a use of an anti~-N3pGlu AB
antibody for the manufacture of a medicament for preventing or slowing cognitive or functional
decline in a patient diagnosed with a condition selected from clinical or pre-clinical Alzheimer’s
disease, Down’s syndrome, and clinical or pre-chnical cerebral amyloid angiopathy, wherein the
medicament comprises an induction dose of 10 to 60 mg/kg of an anti-N3p(lu Ap antibody
administered to a patient for a period of 6 months or less. Particularly, the present invention
provides for a use of an antt-N3pGlu AP antibody for the manufacture of a medicament for
preventing or slowing cognitive decline in a patient diagnosed with a condition selected from
chnical or pre-climcal Alrheimer’s discase, Down’s syndrome, and clinical or pre~clinical
cerebral amyloid angiopathy, wherein the medicament comprises a one-time induction dose of 10
to 60 mg/kg of an anti-N3pUlu AP antibody administered to a patient for a period of 6 months or
iess. In another more particular embodiment, the present invention provides for a use of an anti-
N3pGlu AP antibody for preventing or slowing cognitive decline in a patient diagnosed with a
condition sclected from clinical or pre~chinical Alzheimer’s disease, Down’s syndrome, and
chuical or pre-clinical cerchral amyiold angiopathy, wherein the reedicament comprises an
mduction dose of 10 to 60 mg/kg of an anti-N3pGlu AR antibody administered every two weeks
0 3 patient for a period of 6 months or less. In another more particular embodiment, the present
mvention provides for a use of an anti-N3pGlu AP antibody for preventing or slowing cognitive
dechne 1 a patient diagnosed with a condition selected from clinical or pre-chuical Albheimer’s
disease, Down’s syndrome, and clinical or pre-clinical cerebral amyloid angiopathy, wherein the
medicament comprises a one-time induction dose of 10 1o 60 mg/kg of an anti-N3pGla AB
antibody admindstered to a patient monthly for a period of 6 months or less. In a preferred
embodiment of the invention the one~time, biweekly and monthly induction dose administered 1o
a patient i 20 10 40 mg/kg or 15 10 30 mg/kg. In another preferred embodiment of the present
nvention, the one-time indoction dose administered to a patient is 10mg/kg, 15 mg/ke, 20mg/kg
or 40mg/kg. In an alternative preferred embodiment of the present invention, the biweekly and
monthly induction dose administered to a patient is 10me/ke, 13 mg/ke, 20me/kg or 40mgikg for
a period of 6 months. Even more preferably, the anti-N3pGlu AP antibody 1s sclected from Table
A

In another erabodiment the present invention provides for a use of ap anti-N3pGlu AR
antibody {or the manufacture of a medicament for treating asymptomatic patients known to have

an Alzheimer’s discase causing geneatic mutation, wherein the medicament is administered to a
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patient at a dosage of 10 to 60 mg/kg of the anti-N3pGlu AP antibody for a period of 6 months or
tegs. Particularly, the present ovention provides for a use of an anti-N3pGlu AP antibody for the
manufacture of a medicament for treating asymptomatic patients known to have an Alzheimer’s
discase causing genctic mutation, wherein the medicament comprises a one-time induction dose
5 of 1010 60 mg/kg of an anti-N3pGlu AP antibody administered to a patient for a period of 6
months or less. In another more particular embodiment, the present invention provides for 3 use of
an andi-DN3pGh AR aetibody treating asvmptomatic pationts known to bave an Alvhetmer’s
discase causing genctic mutation, wherein the medicament comprises an induction dose of 18 to0
60 mg/kg of an anti-N3pGlu AR antibody administered to a patient every two weeks for a period
10 of 6 months or less. In another more particular embodiment, the present invention provides for a
use of an anti-N3pGla AP antibody treating asymptomatic patients known to have an Alzheimer’s
disease causing genetic mutation, wherein the medicament comprises an tnduction dose of 10 o
60 mg/kg of an anti-N3pGlu AP antibody administered to a patient monthly for a period of 6
months or less. In a preferred embodiment of the imvenuon the one-time, biweekly and monthly
15 induction dose administered to a patient 18 20 to 40 mg/kg or 15 to 30 mg/kg. In another preferred
erabodiment of the present invention, the one-tirne duction dose administered o a patient is
10mg/kg, 15 mg/ke, 20me/kg or 40mg/kg. In an alternative preferred embodiment of the present
mvention, the biweekly and monthly induction dose admimistered o a patient 1s 10mg/ke, 15
mg/kg, 20mg/kg or 40mg/kg for a period of 6 months. Even more preferably, the anti-N3pGlu AR
20 aotibody is selected from Table A
In another embodiment the present invention provides for a use of an anti-N3pGlu AB
antibody for the manufactore of a medicament for reducing AP deposiis in the brain of a patient,
wherein the medicament comprises an induction dose of 10 to 60 mg/kg of an anti-N3pGlu AB
antibody administered to a patient for a period of 6 months or iess, and wherein the AP depostt in
25 the brain of a patient is reduced by 33-100% within 6 months post mduction dose treatraent,
Particularly the present tnvention provides for a use of an anti-N3pGlu AR antibody for the
manufacture of a medicament for reducing AP deposits in the brain of a paticat, wherein the
medicament comprises a one-time induction dose of 10 to 60 mg/kg of an anti-N3pGlu AR
antibody adrministered to a patient for a period of 6 months or less, and wherein the AR deposit in
30 the brain of a patient s reduced by 35-100% within 6 months post induction dose treatment.. In
another more particular embodiment, the present invention provides for a use of an anti-N3pGlu
AP antibody for the manufacture of a medicament for reducing AP deposits in the brain of a
patient, wherein the medicament comprises an induction dose of 10 to 60 mg/kg of an anti-

N3p{in AP antibody administered to a patient every two weeks for a period of 6 months or less,
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and wherein the AP deposit in the brain of a patient is reduced by 35-100% within 6 months post
induction dose treatment.. In another more particular embodiment, the present invention provides
for a use of an anti-N3pGlu AB antibody for the manufacture of a medicament for reducing AJ
deposits 1n the brain of a patient, wherein the medicament comprises an induction dose of 10 to 60
5 wmg/kg of an anti-N3pGln AP antibody administered to a patient mondhivior a period of 6 months
or less, and wherein the AP deposit in the brain of a paticnt is reduced by 35-100% within 6
months post indoction dose treatment.. In a preferred erabodiment of the invention the one-tirae,
biweckly and monthly induction dose administered to a patient is 20 to 40 mg/kg or 13 to 30
mg/ke. In another preferred embodiment of the present invention, the one-time mduction dose
16 admimstered to a patient is 10mg/kg, 15 mg/kg, 20mg/ky or 40mg/kg. In an alternative preferred
embodiment of the present invention, the biweckly and monthly induction dose admimstered to a
patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6 months. Even more
preferably, the anti-N3pGha AP antibody 1s selected from Table AL

As used herein, “anti-N3pglu AP antibody” refers to an antibody that binds preferentially to

-
(¥4}

N3pGla AP over APiuo or AP The sequence of N3pGlu AP is the amino acid sequence of SEQ

{D NO: 31, In partcular embodiments, the anti-N3pGlu AR antibodics comprise anuno acid

sequences listed in Table A. More specifically. the anti-N3pGlu AP antibodies of the present

mvention comprises a light chain variable region (LCVR) and a heavy chain variable region

(HCVR), wherein said LCVR comprises LCDRE, LCDRZ and LCDR3 and HCVR comprises

20 HCDRI1, HCDRZ and HCDR3 which are selected from the group consisting of’

a)y LCDRM g SEQID NO: 17, LCDR2 is SEQ ID. NQO: 18, LCDR3 ig SEQ 1D NO:
19, HCDR1 is SEQ ID. NG: 20, HCDR2 15 SEQ ID: NG: 22, and HCDR3 i1s SEQ
D NO: 23 and

by LCDR1is SEQID. NG 17, LCDR2 is SEQ ID. NO: 18, LCDR3 is SEQ ID. NO:
19, HCDR1 is SEQ ID. NO: 21, HCDR2 1s SEQ ID. NO: 22, and HCDR3 is SEQ
D NO: 24,

¢y LCDRI & SEQID. NO: 17, LCDR2 s SEQ ID. NO: 18, LCBR3 s SEQ ID. NO:
19, HCDR1T s SEQ ID. NO: 36, HCDR2 1s SEQ ID. NO: 22, and HCDR3 is SEQ
D NG 37;

30 d) LCDR1is SEQID. NO: 4, LCDR2 is SEQ ID. NO: 6, LCDR3 is SEQ ID. NG 7,

HCDR1 18 SEQ D NO: 1, HCDR2 is SEQ (D NG: 2, and HCDR3 13 SEQ [D.

NGO 3; and

Q]
93]
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¢} LCDRIis SEQID. NGO: 4, LCDR2 15 SEQ ID. NO: 35, LCDR3 is SEQ 1D. NO: 7,
HCDR1 18 SEQID. NO: 1, HCDR2 is SEQ ID. NO: 2, and HCDR3 is SEQ 1D,
NO: 3.

In other embodiments, the anti-N3pGlu AP antibodies of the present invention comprise a

W

ight chain variable region (LCVR) and a heavy chain variable region (HCVR), wherein said
LCVR and HCVR are selected from the group consisting of’
a) LCVR of SEGQ 1D NO: 23 and HCVR of SEQ 1D NO: 26;
by LCVR of SEQ ID NG: 23 and HCVR of SEQ 1D NO: 27,
3y LCVR of SEQ ID NO: 32 and HCVR of SEQ 1D NG: 34;
16 dy LCVRof SEQID NO: 9 and HCVR of SEGQ ID NO: € and
¢y LCVR of SEQ 1D NOG: 10 and HCVR of SEQ 1D NG: 8,

(e]

In further embodiments, the anti-N3pGlu AP antibody comprises a Hght chain (LC) and a
heavy chain (HC), wherein said LC and HC are selected from the group consisting of .
LC of SEQ ID NO: 28 and HC of SEQ ID NG: 29;
15 by LC of SEQID NO: 28 and HC of SEQ 1D NO: 30;
y LC of SEQ ID NO: 33 and HC of SEQ ID NG: 35;
dy LCof SEQID NGO: 12 and HC of SEQ ID NO: 11; and
¢) LCof SEQIDNO: 13 and HC of SEQID NG 11

ay
i)
N

(e]

In other emabodiments, the anti-N3pGin AP antibody comprises two light chains (L.C) and
20 two heavy chains (HC), wherein cach LC and each HC are sclected from the group consisting of
LC of SEQ ID NO: 28 and HC of SEQ ID NG: 29;
by LC of SEQ D NO: 28 and HC of SEQ ID NO: 30;
¢y LC of SEQ 1D NG: 33 and HC of SEQ ID NO: 35,
dy LCof SEQID NGO: 12 and HC of SEQ ID NO: 11; and
25 ¢} LCof SEQIDNG: 13 and HC of SEQ 1D NO: 11,

ay
2
N

In some embodiments, the anti-N3pGhu A astibody comprises Antibody I, which has a
ight chain (LC) and a heavy chain (HCO) of SEQ 1D NOs: 12 and 11 respectively. Antibody |
further has a light chain variable region (LCVR) and a heavy chain variable region (HCVR) of
SEQ 1D NGs: 9 and Brespectively. The HCVR of Antibody I further comprises HCDRI of SEQ

30 IDNG: 1, BCDR2 of SEQ ID NQG: 2, and HCDR3 of SEQ 1D NG: 3. The LCVR of Antibody 1
further comprises LCDR1 of SEQ ID NO: 4, LCDR2 of SEQ ID NO: 6 and LCDRS of SEQ ID
NG: 7 respectively .
In some embodiments, the anti-N3pGlu AP antibody comprises Antibody 11, which has a

Fight chain (LC) and a heavy chain (HC) of SEQ 1D NOs: 13 and 11 respectively. Aantibody H
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further has a light chain variable region (LCVR) and a heavy chain variable region (HCVR) of
SEQ ID NOs: 10 and 8 respectively. The HCVR of Antibody T further comprises HCDR1 of
SEQ D NO: 1, HCDR2 of SEGQ 1D NG: 2, and HCDR3 of SEQ D NG: 3. The LCVR of
Anitbody H further comprises LCDRY of SEGQ ID NO: 4, LCDR2 of SEG ID. NO. 5, and LCDR3
5 of SEQID NO: 7 respectively.
In some embodiments, the anti-N3pGlu AP antibody comprises BI2L, wiich has a light

chain (LC) and a heavy chain (HC) of SEQ ID NOs: 28 and 29 respectively. B1ZL further bas a
light chain variable region (LCVR) and a heavy chain variable region (HCVR) of 5EQ 1D NOs:
25 and 26 respectively. The HCVR of BI2ZL forther comprises HCDRI of SEQ D NG: 20,

16 HCDRZ of SEQ ID NO: 22 and HCDR3 of SEQ 1D NO: 23, The LCVR of B12L firther
comprises LCDRT of SEQ ID NG, 17, LCDR2 of SEG ID NO: 18 and LCDR3 of SEQ 1D NO:
19 regpectively,

{n some embodiments, the anti-N3pGlu AP antibody comprises R17L which has a light

chain (LC) and a heavy chain (HO) of SEQ ID NOs: 28 and 30 respectively. RE7L forther has a

15 light chain variable region (LCVR) and a heavy chain variable region (HCVR) of SEQ 1D NOs:
25 and 27 respectively. The HCVR of R17L further comprises HCDRIE of SEQ D NG: 21,
HCDR2Z of SEQ ID NG: 22 and HCDR3 of SEQ D NG: 24, The LCVR of R17L further
comprises LCDRT of SEQ ID NG, 17, LCDR2 of SEG ID NO: 18 and LCDR3 of SEQ 1D NO:
19 regpectively,

20 In some embodiments, the anti-N3pGlu AB antibody comprises hESL which has a light chain
{LC) and a heavy chain (HC) of SEQ ID NOs: 33 and 35 respectively. hESL further has a light
chain variable region {LCVR) and a heavy chain variable region (HCVER) of in SEQ 1D NOGs: 32
and 34 respectively. The HCVR of hEBL further comprises HCDR1E of SEQ [D NG: 36, HCDR2
of SEQID NO: 22 and HCDR3 of SEQ ID NG: 37. The LCVR of hESL further comprises

25 LCDRI of SEQID NO. 17, LCDR2 of SEQ D NO. 18 and LCDR3 of SEQIDNO: 19
respectively.

In some embodiments, the anti-N3pGlu AB antibody comprises Andibody VI which has a

light chain variable region (LCVR) and a heavy chain variable region (HCVR) of SEQ 1D NOs:
39 and 40 respectively.

30 In some embodiments, the anti-N3pGlu AP antibody comprises Antibody VH which has a
fight chain variable region (LCVR) and a heavy cham variable region (HCVR) of SEG 1D NO«:
41 and 42 respectively.
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In some enmbodiments, the anti-N3pGlu AP antibody comprises Antibody VHI which has a
tight chain variable region (LCVR) and a heavy chain variable region (HCVR) of SEQ 1D NOs:
43 and 44 respectively.
In some embodiments, the anti-N3pGlu AR antibody comprises Antibody IX which has a
5 light chain variable region (LCVR) and a heavy chain variable region (HCVR) of SEQ 1D NOs:
45 and 46 respectively.
In some embodiments, the anti-N3pGlu AB antibody comprises Antibody X which bas 3 light
chain variable region (LCVR) and a heavy chain variable region (HCVR) of SEQ 1D NOs: 47 and
48 regpectively.
10 In some embodiments, the anti-N3pGlu AP antibody comprises Antibody X1 which has a
light chain variable region (LCVR) and a heavy cham variable region (HCVR) of SEQ 1D NOs:
49 and 50 respectively.
In some embodiments, the anti-N3pGlu AP antibody comprises Antibody X which has a
tight chain variable region (LCVR) and a heavy cham variable region (HCVR) of SEQ 1D NOs:
15 51 and 52 respectively.
In some embodiments, the anti-N3pGlu AP antibody comprises Antibody XTI which has a
fight chain variable region (LCVR) and a heavy chamn variable region (HOVR) of SEQ 1D NOs:
53 and 54 respectively.
A person of skill i the art would recognize that an erabodiment of the present invention
20 provides a method of treating or preventing clinical or pre~clinical Alzheimer’s disease, Down's
syndrome. and chinical or pre-clinical CAA in a patient positive for amyloid deposits, comprising
admisisiering ¥ 3 patient a one-tirne, biweelkdy or mounthly induction dose of an anti-N3pGle AB
antibody for a period of 6 months or less, wherein the anti-N3pGlu AP antibody comprises a hght
chain variable region (LCVR) and a heavy chain variable region (HCVR), wherein said LCVR
25  and HCVR are sclected from the group consisting of’
ay LCVR of SEQ ID NG: 25 and HCVR of SEQ ID NG: 26,
by LCVR of SEQ ID NQO: 25 and HCVR of SEQ 1D NO: 27;
¢y LCVR of SEQ 1D NG: 32 and HCVR of SEQ 1D NG: 34;
d)y LCVR of SEQ ID NO: 9 and HCVR of SEQ ID NO: 8; and
30 e) LOCVR of SEQ 1D NO: 10 and HCVR of SEQ D NG 8,
Preferably the anti-N3pGlu AP antibody comprises a LCVER of SEQ [D NGO: 25 and
HCVR of SEG 1D NO: 26, More preferably the anti-N3pGhy AP autibody s administered one-

time or biweekly. Even more preferably, the one-time or biweekly dose results in 35-100%
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reduction in AP deposit in the brain of the patient within 6 months of administration of the
mduction dose.

In another particular embodiments, the present invention provides a method of treating or
preventing chinical or pre-clinical Alzheimer’s disease, Down’s syndrome, and chinical or pre-

5 chirical CAA in a patient positive for amyloid deposits, comprising administering o a patient a
one-~time, biweekly or monthly induction dose of an anti-N3pGlu AP antibody for a period of 6
raonths or less, wherein the anti- N3pGlo AP antibody comprises a light chain (LC) and a beavy
chain (HO), wheren said LC and HC are selected from the group consisting of

a)y LC of SEQ ID NO: 28 and HC of SEQ ID NO: 29;

16 by LC of SEQ 1D NO: 28 and HC of SEQ D NO: 30;

¢y LC of SEQ ID NO: 33 and HC of SEQ 1D NO: 35;

d)y LCof SEQIDNG: 12 and HC of SEQ ID NG: 11 and

e) LCof SEQIDNG: 13 and HC of SEQ ID NG: 11,
Preferably the anti-N3pGlu AB antibody comprises a LC of SEQ 1D NO: 28 and HC of SEQ ID

7]

o

15 NO: 29 More preferably the anti-N3pGlu AP antibody is administered one-time or biweekly.
Even more preferably, the one-time or biweekly dose results in 35-100% reduction i AP deposit
i the brain of the patient within 6 months of administration of the nduction dose.
A further embodiment provides a method of treating or preventing clinical or pre-chinical
Alzheimer’s disease, Down’s syndrome, and clinical or pre-clinical CAA 1n a patient positive for
20 anmyloid deposits, comprising administering to a patient a one-time, biweekly or monthly
mduction dose of an anti-N3pGlo AR antibody for a pertod of 6 mouths or less, wherein the anti-
N3pGlu AP antibody comprises two light chains (L s) and two heavy chains (HC's), wherein
cach LC and HC 15 selected from the group consisting of’
a) LC of SEQ ID NO: 28 and HC of SEQ 1D NO: 29,
25 by LC of SEQID NO: 28 and HC of SEQ 1D NO: 30;
¢y LC of SEQ ID NO: 33 and HC of SEQ ID NO: 35;
dy LCof SEQID NGO: 12 and HC of SEQ ID NO: 11; and
¢) LCof SEQIDNO: 13and HC of SEQID NG 11,
Preferably the anti-N3pGlu A antibody comprises a two LC s of SEQG 1D NG: 28 and
30 HCsof SEQ 1D NO: 29. More preferably the anti-N3pGlu AP antibody is administered one-time
or biweckly. Even more preferably. the one-time or biweekly dose results 1 35-100% reduction
in AR deposit 1o the brain of the patient within 6 months of administration of the induction dose.
The present invention also provides a method of treating or preventing clinical or pre-

chuical Alzheimer’s disease, Down's syndrome, and clinical or pre-clinical CAA in a patient
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positive for amyloid deposits, comprising administering to a patient a one-time, biweckly or
monthly induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6
month or less, wherein the anti-N3pGlu AP antibody comprises a light chain vanable region
(LCVR) and a heavy chain variabk region (HCVR), wherein said LCVR and HCVR are selected
5 from the group consisting of:
a) LOCVR of SEQ 1D NO: 25 and HCVR of SEQ D NG: 26,
by LCVR of SEQ ID NQO: 25 and HCVR of SEQ 1D NO: 27;
¢y LCVR of SEQ 1D NG: 32 and HCVR of SEQ 1D NG: 34;
d) LCVR of SEQ ID NG: 9 and HCVR of SEQ ID NO: 8; and
16 ¢) LCVRof SEQID NGO 10 and HCVR of SEQ D NO: 8
Preferably the anti-N3pGlu AP antibody comprises a LCVR of SEQ [D NO: 23 and HCVR of
SEQ 1D NG: 26, More preferably, the one-time, biweekly (every two weeks) and monthly
nduction dose admimistered to a patient 1s [0mg/kg, 15 mg/ke, 20mg/kg, 40mg/kg, 20 to 40
mg/kg or 15 10 30 mg/kg. Even more preferably the induction dose of the anti-N3pQGlu AB
15 antibody is administered one-time or biweekly. Even more proferably, the one-time or biweekly
dose results 1n 35-100% reduction in AP deposit tn the brain of the patient within 6 months of

administration of the induction dose.

or pre-chuical Alvheimer’s disease, Down's syndrome, and chuical or pre-clinical CAA in a
20 patient positive for amyloid deposits, comprising administering to a patient a one-time, biweekly
or monthly induction dose of 10 to 60 mg/kg of an anti-N3pGlu AR antibody for a period of 6
month or less, wherein the anti- N3pGlu AP antibody comprises a light chain (1.C) and 3 heavy
chaimn (HC), wherein said LC and HC arc selected from the group consisting of -
a) LC of SEQ ID NO: 28 and HC of SEQ 1D NO: 29,
25 by LC of SEQID NO: 28 and HC of SEQ 1D NO: 30;
¢y LC of SEQ ID NO: 33 and HC of SEQ ID NO: 35;
dy LCof SEQID NGO: 12 and HC of SEQ ID NO: 11; and
¢) LCof SEQIDNO: 13and HC of SEQID NG 11,
Preferably the anti-N3pGlu A antibody coraprises a LC of SEQ 1D NG 28 and a HC of
30 SEQ ID NO: 29 More preferably, the one-time, biweekly (every two weeks) and monthly
mduction dose administered to & patient is Fomgke, 15 mg/kg, 20mpg/keg, 40mgke, 2010 40
mg/kg or 15 10 30 mg/kg. Even more preferably the induction dose of the anti-N3pGlu AB

antibody is administered one-time or biweekly. Even more preferably, the one-time or biweekly
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dose results in 35-100% reduction m AP deposit in the brain of the patient within 6 months of
admisisiration of the jsduction dose.
The present invention also provides a method of treating or preventing clinical or pre-
chunical Alzheimer’s disease, Down’s syadrome, and chimical or pre-climical CAA in a patient
5 positive for arayloid deposits, coraprising adnunistering to a patient a one-time, biweekly or
monthly mduction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6 month
or less, wherein the anti- N3pGlu AP antibody comprises two light chains (LC) and two heavy
chains (HC), wherein each LC and HC is selected from the group consisting of
a)y LC of SEQ ID NO: 28 and HC of SEQ ID NO: 29;
16 by LC of SEQ 1D NO: 28 and HC of SEQ D NO: 30;
¢y LC of SEQ ID NO: 33 and HC of SEQ 1D NO: 35;
d)y LCof SEQIDNG: 12 and HC of SEQ ID NG: 11 and
e) LCof SEQIDNG: 13 and HC of SEQ ID NG: 11,
Preferably the anti-N3pGlu AP antibody comprises two LCs of SEQ ID NO: 28 and two

7]

¥4

15 HC’s of SEQ 1D NO: 29, More preferably, the one-time, biweekly {every two weeks) and
monthly mduction dose adnunistered to a patient s 10mg/kg, 13 mg/kyg, 20mg/ke, 40mg/ke, 20 (o
40 rag/kg or 15 10 30 mpkg. Even more preferably the mduction dose of the anti-N3pGla AB
antibody 1s administered one-time or biweekly. Even more preferably, the one-time or biweekly
dose results in 35-160% reduction in AP deposit 1o the brain of the patient within 6 months of

20 admuustration of the induction dose.

One of ordinary skill i the art will appreciate and recognize that “anti-N3pGlu AB
antibody”, and the specific antibodies, "hEBL”, “BI2L7 and "R17L” are identified and disclosad
along with methods for making and using said antibodies by one of ordinary skill in the art as set
forth in U8, Patent No. 8,679,498 B2, entitled * Anti-N3pGlu Amyloid Beta Peptide Astibodies

25 and Uses Thereof”, issued March 25, 2014 (U.S. Serial No. 13/810,893). See for example Table 1
of U.8. Patent No. 8,679,498 B2, Each of these three antibodies (e.g., “hESL”, “B12L” and
“RI7L7) may be used as the anti-N3pGhe AP antibody of the present jnvention. Une of ordinary
skill in the art will appreciate and recognize that “anti-N3pGlu AP antibody”, and the specific
antibodics, “Antibody VI, "Antibody VII”, “Antibody VHI, and “Antibody 1X7 are wdentified

30 and disclosed along with methods for making and using said antibodies by one of ordinary skall in

the art as set forth 1 WO2010/009987A2, entitled “Diagnosed Antibody Assay”. Each of these
four antibodies {e.g., “Antibody V17, “Antibody VII”, “Astibody VI, and “Anitbody IX7) may

be used as the anti-N3pGlu A antibody of the present invention.
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One of ordinary skill i the art will appreciate and recognize that “anti-N3pGlu AP
antibody”, and the specific antibodies, “Antibody X7 and " Antiboedy X177 are identified and
disclosed along with methods for making and using said antibodies by one of ordinary skill in the
art as set forth in WO 201 1/151076 A2, entitled “Moncclonal Antibodics Targeting AP

5 Monoclonal Antibodies”. Each of these two antibodies (¢.g., “Antibody X and “Antibody XI™)
may be used as the anti-N3pGlu AR antibody of the present nvention,

One of ordinary skill in the art will appreciate and recognize that “anti-N3pGlu AB
antibody”, and the specific antibodies, “Antibody XII” and “Antibody X1II” are identified and
disclosed along with methods for making and using said antibodies by one of ordimary skill in the

10 art as set forth in WO 2012/136552A1, entitled * Antibodies Specific to Pyroglutamated AB”.
Bach of these two antibodies {e.g., “Antibody XII[” and “Antibody XII”) may be used as the anti-
N3pGlu AP antibody of the present invention.

One of ordinary skill in the art will appreciate and recognize that “Af antibody™, and the
specific antibody, “aducanwmab” 15 identified and disclosed along with methods for making and

15 using said antibody by onc of ordinary skill in the art as set forth in WO14089500A1, entitled “A
Method of Reducing Brain Amyloid Plagues Using Anti-Ap Antibodics™, published June 12,
2014, This may be used as the AP antibody of the present mwvention.

One of ordinary skill in the art will appreciate and recognize that “Ap antibody”, and the
specific antibody, “gantencrumab” 1s identified and disclosed along with methods for making and

20 using said antibody by one of ordinary skill in the art as set forth in WO2007068429, entitled
“Auntibodies Against Amyloid Beta 4 with Glycosylated 1 the Variable Region”, published June
21, 2007, This may be used as the AP antibody of the present invention,

One of ordinary skill in the art will appreciate and recognize that “Af antibody™, and the
specific antibody, “crenczuraab” is identified and disclosed along with methods for making and

25 using said antibody by onc of ordinary skill in the art as set forth in 2015120280A1, entitled
“Methods of treating alzheimer's disease”, published Augost 13, 2015, This may be used as the
AR autibody of the presest aveniion,

One of ordinary skill in the art will appreciate and recognize that “Ap antibody”, and the
specific antibody, “BAN 24017 18 identified and disclosed along with methods fr making and

30 wsing said antibody by one of ordinary skill in the art as set forth in US 8023878 B2, entitled
“Protofibril selective antibodies and the use thereof”, 1ssued September 27, 2011, This may be
used as the AP antibody of the present invention.

One of ordinary skill in the art will appreciate and recognize that “Af antibody™, and the

specific antibody, “solancmeab” 18 identified and disclosed along with methods for resking and
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using said antibody by one of ordinary skill in the art as set forth in US Patent No. 7,195,761 B2,
enditied “Humanized Antibodies that Sequester ABeta Peptide”, issued March 27, 2007, This may
be used as the AP antibody of the present invention.

One of ordinary skill i the art will appreciate and recognize that “Ap antibody”, and the
specific aniibody, “Antibody XIV™ is identified and disclosed along with methods for making and
using said antibody by one of ordinary skill in the art as set forth in U.S. Patent No. 8,066,999 B1,
entitled “Pegvlated AP FAB”, 1ssued November 29, 2011 (U.S. Application No. 12/521,30G9).

This may be used as the AP antibody of the present mvention.

The compound of formula:

o
N i
s N
o
X

or a pharmaceutically acceptable salt thereof, is disclosed as a BACE mhubitor and can be

HyCO

prepared by one of ordinary skill in the art as set forth i U.S. Patent No. 8,841,293 B1, entitled
“Tetrahydropyrrolothiazine Compounds”, 1ssued September 23, 2014 (U.S. Application No.
14/193.897); see wn particular, Example 4, N-{3-[(4aR.7a5)-Z-aminoc-6-(S-fluoropyrunidin-2-y -
4.4a,5, 7-tetrahydropyrrolof3.4-d}f 1,3 ithiazin-7a-v1}-4-fluoro-phenyl]-5-methoxy -pyrazine-2-
carboxamide. The tosvlate salt of N-[3-f{4aR, 7a5}-2-amino-6-(3-fuoropyrinidin-2-y1)-4,4a,5,7-
tetrahiydropyrrolof3,4-dj| 1, 3jthiazin-7a-vi]-4-fluoro-phenyl]-S-methoxv-pyrazine-2 ~carboxamide
can be prepared by one of ordinary skill 1n the art as set forth in PCT/US2016/014423, The
crystaibine form of N-{3-f{(4aR, 7aS)-2-amiso-6-S-flucropyrimidin-2-vii-4,4a,5,7-
tetrahydropyrrolo{3,4-djf 1 3lthiazin-7a-v]-4-fluoro-phenyl]-S-methoxy -pyrazine-2 ~carboxamide
can be prepared by one of ordinary skill in the art as set forth in WO 2016/043996, entitled “A
Tetrahydropyrrolo]3,4-D}{1,3] Thiazine-Derivative as BACE Inhibitor™.

The compound of the formula:

O
AN SO N/\\{

N

H
F
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or a pharmaceutically acceptable salt thereof, 1s disclosed as a BACE inhibitor and can be
prepared by one of ordinary skill in the art as set forth in U.S. Patert No. 8,729,071 B, entitled
“Iminothiadiazine Dioxide Compounds As BACE Inhibitors, Compositions and Their Use” issued
May 20, 2014, Crystalline forms and crystalline forms of the tosyvlate salt of N-[3-F{5K 3.
Avuno-3, 6-dibydro-2, 8-dimethy i1, T -dioxido-2H- 1,2 4-thiadiazm- Sy -4 fhuorophany -5 -fhuoro-
Zpynidinecarboxamide, verubecestat, ave disclosed and can be prepared by one of ordimary skill
i the art as sef forth i WO2016/053767, entitded "Novel Cryvstalline forres of a BACE Inhibtor,
Compostions, and their Use™

In addition, amino acid sequences for certain anti-N3pGhy AP antibodies used in the

present invention are provided below in Table A

Table A-Antibody Amino Acid Sequences

Anti-N3pGlu Antibody LCVR HCVR LC HC
Antibody I 9 8 12 i1
Antibody 11 10 8 13 i1
Antibody HI (B12L) 25 26 28 29
Antibody IV (R17L) 23 27 28 30
Antibody V(hESL) 32 34 33 33
Antibody V1 (5-5-6) 39 40
Antibody VII (6-1-6) 4 42
Antibody VHI(17-4-3) 43 44
Antibody IX (24-23 45 45
Antibody X (9DSH6) 47 43
Antibody XI (8C4) 49 50
Antibody XH (5C9 (LuAblh) 51 52
Antibody X1 (2E83 (LuAb2h) 53 54

With respect to “Antibody 17, “Antibody 117, “Antibody HI”, “Antibody 1V”, and

“Antibody V7, additional amino acid sequences for such antibodies are provided in Table B:
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Table B-Antibody CBR Amino Acid Sequences

Antibody SEQ ID NOs
Antibody | LODRI | LODRZ | LCDR3 | HCDRI HCDR2 HCDR3
1 4 6 7 1 2
i 4 5 7 1 2 3
M (BI2L) | 17 18 19 20 22 23
IV®RITL) | 17 18 19 21 22 24
V(hESL) | 17 18 19 36 22 37

As used herein, an “antibody” is an immunoglobulin melecule comprising two Heavy
Chain {(HC) and two Light Chain (L) interconnested by disuifide bonds. The amino terminal
5 portion of each LC and HC includes a variable region responsible for antigen recognition via the
complementarity determining regions (CDRs) contained therein. The CDRs are interspersed with
regions that are more conserved, termed fraraework regions. Assignmerd of amino acids ioc CDR
domains within the LCVR and HCVR regions of the antibodies of the present invention is based
on the following: Kabat numbering convention (Kabat, ¢t al., Ann. NY Acad. Sci. 190:382-93

10 (1971); Kabat et al., Sequences of Proteins of Immunological Interest, Fifth Edition, U.S.
Department of Health and Human Services, NTH Publication No. 91-3242 (1991)), and North
nurabering convention (North et al,, A New Clustering of Antibody CDR Loop Conformations,
the present invention were determined (Table B).

15 The anti-N3pGha AR antibodies of the present invention inchide kappa LC and 1eG HC.
In a particular embodiment, the anti-N3pghu AP antibodies of the present invention are of the
human 1gG1 isotype.

The antibodies of the present invention are monoclonal antibodies ("mAbs™). Monoclonal
andibodices can be produced, for example, by byvbridoma technologies, recombinant techuologies,

20 phage display technologies, synthetic technologies, ¢.g., CDR-grafting, or combinations of such
or other techueologies known 1 the art. The monoclonal antibodics of the present invention are
buraan or humanized. Humanized antibodics can be engincered to contain one or more human
framework regions {or substantially human framework regions) surrounding CDRs derived from a
non-homan aantibody. Human framework germdine sequences can be obtained from

25 ImunoGesneTics (INGT) via their website, http//imgt cines fr, or from The Immunoglobulin

FactsBook by Marie-Paule Lefranc and Gerard Lefranc, Academic 25 Press, 2001, ISBN



20

o2
=
f

WO 2018/005282 PCT/US2017/038999

012441351 Techinques for generating human or humanized antibodies are well known m the art.
{n another embodiment of the present invention, the antibody, or the nucleic acid encoding the
same, 1g provided in isolated form. As used herein, the term “isolated” refers to a protein, peptide
or nocleic acid that is not found in nature and 15 free or substantially free from other
macromolecular species found n a cellular environment. “Substantially free”, as used herein,
means the protein, peptide or nucleic acid of interest comprises more than 80% (on a molar basis)
of the macromolecular specics present, preferably meore than 90% aud wmore preferably more than
93%.

The anti-N3pGlu AP antibody of the present invention is administered as a pharmaceutical
composition. The pharmaceutical composition comprising an antibody of the present invention
can be administered to a patient at risk for, or exlubiting, diseases or disorders as deseribed herein
by parental routes {(e.g., subcutancous, intravenous, intrapecitoneal, mtramuscudar). Subcutancous
and intravenous routes are preferred.

The terms “treatment,” “treating” or “to treat” and the hke mclude restraining, slowing or
stopping the progression or severity of an existing symptom, condition, discase, or disorder in a
patient. The term “patient” refers to a human.

The term “prevention” raeans prophylactic admirastration of the antibody of the present
mvyention {o an asymptomatic paticnt or a patient with pre~clinical Alzheimer’s disease to prevent
onset or progression of the disease.

The terms “disease characterized by deposition of AP or a discase characterized by AP
deposits” are used mterchangeably and refer to a disease that is pathologically characterized by
A depostis in the brain or in brain vasculature. This includes discases such as Alzheimer’s
disease, Down’s syndrome, and cerebral amyloid angiopathy. A clinical diagnosis, staging or
progression of Alzheimer’s disease can be readily determined by the atiending diagnostician or
health care professional, as one skilled in the art, by using known fechniques and by observing
results. This generally includes some form of brain plague imagining, mental or cognitive
assessment {e.g. Chinical Dersentia Rating — sununary of boxes (CDR-5B), Mini-Mental State
Exam (MMSE) or Alzheimer’s Disease Assessment Scale-Cognitive (ADAS-Cog)y or functional
assessment {¢.g. Alzbeimer’s Discase Cooperative Study-Activities of Dadly Living (ADCS-
ADL)Y. The cognitive and functional assessment can be used o determine changes in a patients
cognition {¢.g. cognitive dechney and fonction {e.g. functional decline). “Chuical Alzhetmer’s
disease” as used herein is a diagnosed stage of Alzheimer’s disease. It includes conditions
diagnosed as prodromal Alzheimer’s disease, mild Alzheimer’s disease, moderate Alzheimer’s

disecase and severe Alzheimer’s discase. The term “pre-clinical Alzheimer’s discase” 15 a slage
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that precedes clinical Alzheimer’s disease, where measurable changes in biomarkers (such as CSF
AP42 levels or depostied brain plague by arayvloid PET) indicate the carliest signs of a patient
with Alzheimer’s pathology, progressing to clinical Alzheimer’s disease. This 1s usually before
symptoms such as memory loss and confusion are noticeable. Pre-chnical Alzheimer’s disease
also includes pre-symptomatic autosomal dominant carriers, as well as patients with higher risk
for developing AD by virtue of carrying one or two APOE e4 alleles.

For patients undergoing brain plaque imaging, a patient is positive for amyloid deposits when
amyloid is detected in the brain by methods such as amvloid imaging with radiolabeled PET
compounds. An exarmaple of one such amyloid PET imaging compound 1s florbetapir F 18, which
bind with high specificity to amyloid plagues. The chemical formula of florbetapir F 18 15
CooHos™FN20;. Amvloid imaging with radiolabeled PET compounds can be used to determine if
AP deposit in the brain of 3 human patient 18 reduced by 33-100% within 6 months post induction
treatment. A person of skill in the art can correlate the standardized uptake value ratio (SUVR)
values obtained from amyloid imaging (with radiclabeled PET compounds) to calculate the %
reduction in AP deposit in the brain of the patient before and after treatment. The SUVr values

can be converted to standardized centiford units, where 100 18 average for AD and 0 18 average for
young controls, allowing comparability amongst amvyloid PET tracers, and calculation of
reduction according to centiloid units (Klunk ¢t al.| Alzheimers Dement, 2015;11:1-15) . Asused
herein, “a period of 6 months or less” refers to a period of time that 18 6 raonths or less than 6 full
consccutive calendar months, and wherein cach month has 28-31 days. At the least this period
meludes a one-time mdoction dose given in a single administration.

A reduction or slowing of cognitive decline can be measured by cogniiive assessmends such
as Clinical Dementia Rating — summary of boxes (CDR-SB), Mini-Mental State Exam (MMSE)
or Alzheimer’s Disease Assessment Scale-Cognitive (ADAS-Cog). A reduction or slowing of
functional decline can be measured by functional assessments such as Alzheimer’s Discase
Cooperative Study-Activities of Daily Living (ADCS-ADL).

An "induction dose™ is a dose of an anti-N3pGlu A antiboady that causes a sharp reduction 1
AP deposit in the brain of a human patient within 6 months of treatment. A “one-time” dose 15 an
ndoction duse that 1 adroinisiered once W a patizot. A “one-tine” dose can also be a dose that is
admimstered {0 a pationt once with & prolonged period of time, such as 2-1 vears, between doses
i guch a dose 18 needed. Whether a pationts needs more than one “one-time” raduction dose can
be deterrerned by a diagacstician or health care professional by using knows techuigues and by
oheerving resuita, A "hiweekly” dose 15 a dose of that is administered to a patient every fwo

waehs,
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A “maintenance dose” 1s a dose adnministered {o a patient after the induction dose freatment.
A mainienance dose is an amound of antibody or drug admunisiered to maintain the desired
therapeutic response including reduced AP deposit in the brain of a hwman patient. A
maintenance dose can be dose that is the same or lower in amount of antibody or drug compared
to the induction dose.

o

As psed herein, “mg/'keg” means an amount, in nuligramas, of antihody or drug administered

o

pn

el

]

a pationt based on hug or ber bodyvweight i kilograme. A dose is given at ong tiree, For exaraple,

0mg/kyg dose of anubody for a patient weighing 70 kg would be a single 700 wmg dose of

5

antibody given 1o a single admamisivation. Sunidarly, a d0my/ ose of antithody for a patient

weighing 80 kg wonld be a 3200 g dose of anttbody given at g single admirustration,

As used herein, the phrase “in combination with” refers to the admimstration of an anti-
N3pGlu AP antibodyof the present invention, with another molecule (a “combination molecule,”
such as a BACE nlubitor, symptomatic agent or AB antibody), simuliancously, or sequentially in
any order, or any combination thereof. The two molecules may be administered either as part of
the same pharmaceutical composition or in scparate phanmaceutical compositions. The anti-
MN3pGla AP antibody can be administered prior to, at the same time as, or subsequent to
administration of the combination molecule, or in some combination thereof. Where the
combination molecule is administered at repeated mtervals (e.g. during a standard course of
treatment), the anti-N3pGlu AP antibody can be administered prior to, at the same time as, or
subsequent to, each administration of the combination molecule, or some combination thereof, or
at different intervals in relation to therapy with the combination molecule, or 1n a single or serigs
of dose(s) prior to, at any time during, or subsequent to the course of treatment with the
combination molecule. One of ordinary skill in the art would recognize that a BACE mhibitor
refers to a therapeutic agent, preferably a small modecule that inhibits the beta-secretase 1
enzyme, aud can prevent the formation of amylowd plague. Examples of BACE mbabitors are
herein disclosed.

“Syrapiematic agents,” as used herein refer {o therapautic agonts used to reat the
cognitive manifestations of Alzheimer's aymptomatically and have not shown o have any effect
on Alrhetmer disease progression, These mchude aceivi cholinesicrase mbvhitors and NMDA
recepior antagonisis. The cholinesterase miubiiors approved for the managoment of AD
syraptoras mclade: donepezdd (brand narne Aricept™), galantamine (Razadyne ™), and
rivastigming (branded as Exelon and Exelon™ Patchy. Memantine (also known as NAMEDA®)
is an approved NMDA recepior anfagonist. NAMZARIC® is a combination agent comprising

both an acety] cholinesierase wdibitor and NMDA recoptor antagonist,
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The following Examples and assays demonstrate that the antibodies of the present
mvention are useful for treating a discase characierized by depostiton of AP, such as of
Alzheimer’s disease, Down’s syndrome, and CAA. 1t should be understood however, that the
following Examples are set forth by way of illastration and not limitation, and that various

5 modifications may be made by one of ordinary skill in the art.

Examples

Example 1: Single dose efficacy in aged transgenic mice

16 Single dose fongitudinal effects of the raurine surrogate mE8c anti-N3pGlu antibody
{Je(2a) (U.S. Patent No. 8,679,498 Bl) observed in aged PDAPP transgenic mice (18.5 to 20-
months oldy. To mimic AR deposition rates and conditions in humans with Alzbenner’s disease,
mice are placed on a chow dict containing a BACE inhibitor LY 2811376 (0.013%) four days
prior o recetving a single intraperitoneal injection of biotinylated mERc antibody or biotinylated

15 control antibody of the same isotype, and remain on this diet for the duration of the study. A
prior 4-month stedy demonstrated in aged PDAPP mice treated with the BACE mnlubitor 1n feed
resubted in a level of BACE inlubition that led 1o no change in the deposited AR over the 4-mounth
interval (i.c. no further deposition and no clearance of deposited AP occurred). Animals are
sacrificed 4, 8, 12, or 16 weeks after the single injection of biotinvlated mES8c antibody (20 mg/kg

20 or 100 mg/kg) or biotinvlated control antibody (100mg/kg) An additional control group of
transgenic mice is sacrificed at stady inination (ime vero cohort) and at 4, 8, 12, or 16 weeks (age
matched control cohort). Hippocampus tissue is analyzed by acid urea gels to measure the ABIL-
42 via denaturing conditions.

Following the procedure essentially as described above, there was no significant

25 difference in the levels of AB1-42 between the isotype control injected at 4, 8, 12, or 16-weeks
(age malched control cohort) as compared to the time zero cohort. Ag such, the control animals
were corbined into one control group for comparison with antmals injected with biotinylated
mE8c antibody. Mice that received a single injection of 20mg/kg biotinylated mE8c antibody had
reduced levels of hippocampal AB1-42 as compared to control animals at 4-weeks (-6%), 8-weeks

30 (-32%; Durmnett’s multiple comparison, p = 0.0091), 12-weeks (-17%), and 16-weeks (-19%).
The aged PDAPP mice that received a single injection of 100mg/ke biotinylated mEBc antibody
had reduced levels of hippocarapal AR1-42 as compared to control aniraals at 4-weeks (-23%), 8-
weeks (-28%; Dunnett’s multiple comparison, p = 0.0252), 12-weeks (-14%), and 16~weeks (-

17%).



WO 2018/005282 PCT/US2017/038999

239

Fxample 2: Single dose target engagement in aged {ransgenic mice
3 To determing in-vivo target engagement of deposited plague afier a single dose of
N3pGla antibody, frozen hemi-brains from the single dose antibody study described in Example 1
are aualyzed bistologically to determine the percent area of hippocarspus demonstrating antibody
bound to plague at 0, 4, 8, 12, and 16 weeks after a single dose of antibody .
Brains are sectioned and immunohistochemistry is performed on sister sections with an
10 anti-homan antibody (to detect the bound N3pGlu antibody) and 3D6 (o detect the total amount
of deposited target in the section). Percent area bound by the N3pGhy antibody s normalized
against the total amount of depostted target in the section.
Following procedures essentially as descnibed above, the total area covered by deposited
AP was not sigmificantly different across all groups and the average hippocampal arca covered by
15 the stain varied from 27 to 39%. Little to no target engagement was observed for control animals.
Significant target engagement was observed 4, 8, 12, and 16-weeks after the single dose of 20
mg/kg (2.8% (p <0.0001), 1.9% (p <0.0001), 1.1% (p=0.003), 0.6% (p=0.0323), respectively) or
100mg/kg (5.5% (p <0.0001), 4.0% (p <0.0001)}, 2.6% (p <0.0001), 1.5% (p=0.0002),
respectively) of biotinvlated mESc antibody {as compared to controls). Dunn non-pararsetric
20 analysis was used to determine p-valucs. The average arca of target engagement in mE8&c-mjected
ammals was highest after 4-weeks of treatment and the average target engagement decreased
iongitudinally at the subsequent 8, 12, and 16-week time points (1.9%, 1.1%., 0.6% respectively
for the 20 mg/kg mE8c group, and 4.0%, 2.6%, and 1.5% respectively for the 100 mg/kg mE&c
group). Due to the high level of variability, significant differences were not observed between the
25 20 and 100mg/’ke mE8c single dose injected animals for the matched time points except for week

12 and 16 (p-vablue=0.0463, 0.0432 unadjusted Wilcoxon).

Example 3: Single-Dose and Multiple-Dose, Dose-Escalation Clinical Trial for Alzheimer’s
Bisease

30 A phase 1, double-blind, randomized, placebo-controlled, parallel-group, single-dose
followed by muluple-dose, dose-escalation study in patients with MCI due to AD or mild-to-
moderaie AD was conducted to assess the safety, tolerability, and PK of single and multiple TV
doses of LY3002813 (Antibody 1), AD patients were enrolled into the single-ascending dose

{(SAD) phase and were each administered a single mtravenous (IV) dose of Antibody I (5 dosing
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cohorts from 0.1 mg/kg IV to 10 mg'kg TV} or placebo followed by a 12-week follow-up period
for each dose level. After the follow-up penod, the same patients proceeded mito the muliiple-
ascending dose (MAD) phase (5 cohorts) and were admimstered TV doses of Antibody 1 (0.3
mg/kg IV to 10 mg/ke TV) or placebo approximately once per month for up to 4 doses depending

5 on the initial doses. This phase concluded with a 12-week follow-up period.

The results of the single-dose study, wherein the PK of Antibody I was assessed up to
34 days after a single dose, showed the mean terminal eimination half-life was approxtmately 4
days after single-dose admimstration from 0.1 mg/kg to 3.0 mg/ke, and was increased to
approximately 10 days (243 hours) at the 10-mg/kg dose level. The mean clearance valoes at

16 cach dose level ranged from 26.3 mi/hour (10 mg/ke) to 35.6 mL/hour (1.0 mg/ke).

The results of the multiple-dose study, wherein patients entered the multiple-dose phase
17 weeks after recetving a single dose 1o the SAD phase, showed Antibody 1H concentrations
were significantly lower following multiple doses of Antibody HI than following the first single
dose. In contrast to the other dose levels, at the [8-mg/kg dose level, Antibody HI concentrations

15 were generally similar to those observed after single-dose administration. Most paticnts at dose
fevels <3 mg/kg had serum Antibody TH concentrations below the Hmits of detection 28 days after
dosing. Patients receiving 10 mg/kg had sustained quantifiable concentrations 28 days afier
dosing.

Greater than 90% of the patients with AD had treatment-emergent antidrug antibodies

20 (ADAs) 3 months after the first dose at all dose groups: titers tended to increase by the end of the
MAD phase and persist 3 months afler the last dose. The rapid decline of Antibody 11
concentrations after multiple-dose admisisiration mayv be at least partly associated with the
presence of ADAs. Treatment group also experienced mcereased infusion related reactions upon
multiple dosing.

25 Florbetapir scans were performed at baseline and after the last MAD dose, separated by
approximately 7 months. The change 1n whole grey matter standardized uptake value ratio (SUVr)
with cerebellum as a reference region was compared across dose cohorts, and the SUVr values
were converted to standardized centiloid (CL) units. There was a significant reduction in cercbral
arayvloid (as assessed by florbetapir PET mmaging) in the 6 patients who received 3 to 5 doses of

30 10 me/ke of Antibody T intravenously over 6 months, without cerebral vasogenic edema or
microhemorthage complications i thus dose group. The mean redaction of 44 CL units
conresponds 1o a mean 40-30% reduction in brais amyloid.

Florbetapir scans in extended follow up from three subjects treated with 3-5 doses of 10

mg/kg 1V of Antibody HI {vs 2 placebo) demonstrated sustained amvloid removal 18 months after
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iast dose. The data indicate that short term {(and possibly single) dose of anti-N3pGlu AR
andibodics (such 3s Antibody 1i) is sufficient to result in 3 sustained removal of amyloid.
Chronic dosing with anti-N3pGlu AP antibodies s not required to maintain clearance of cercbral

amy loid.

Example 4: Single-Dose and Multiple-Dose Clinical Trial for Alzheimer’s Disease

As a result of the significant target engagement (amyloid reduction by florbetapir PET)
that was identified after 3 to 5 doses of LY3002813 (Antibody {11 10 mg/kg miravenously over 6
months, a Phase 1b study is in progress to confirm that different dosing regimens (single-dose,

16 short-term “induction” dosing with higher, more frequent dosing; and chronic dosing for maximal
PD effecty can mitigate immunogenicity and immune safety issues, and produce sustained
argvioid reduction. A phase {b, double-bhind, randomized within cobort, placebo-controlied,
parallel-group, single-and multiple-dose study in patients with MCI due to AD or mild-to-
moderate AD is being conducted to assess the safety | tolerability, and PX of single and multiple

15 1V doses of Antibody TH. The study will be conducted in at least seven cohorts, including single
IV doses at 10 my/ke, 20 mg/kg, or 40 mg/kg {cohorts 1, 2, and 3, respectively ), IV doses every
two weeks for 24 weeks at 10 mg/kg or 20 mg/kg {(cohorts 4 and 3, respectively), and 1V doses
every four weeks for up to 72 weeks at 10 mg/kg or 28 mg/kg (cohorts 6 and 7, respectively).

The primary target engagement outcone 18 the reduction of cerebral arayioid as measured

20 by guantitative amyloid PET imaging (florbetapir CL) asscssed at bascline and at 12 weeks, 24
weeks, 36 weeks, 48 weeks, and 72 weeks afler starting treatment.

The results demonstrate that 10mg/ke, 20me/ke and 40mg/kg single doses and 10mg/kg
multiple doses of Antibody HI can reduce amyloid at 12 weeks (mean reductions in cohorts to
date ranging from 12 0 -39 CL by fhwbetapir PET). For the patients who bave had additional

25 scans beyvond 12 weeks, the amyloid clearance is sustained in the single dose cohorts, and turther

amvloid clearance is observed with dosing in the multiple dose cohort.

Example 5: Expression and Purification of Enginecred N3pGlu AR Antibodies
Anti-N3pGlu AP antibodies of the present invention can be expressed and purified
30 cssentially as follows. An appropriate host cell, such as HEK 293 EBNA or CHQ, 15 either
transiently or stably transfected with an expression system for secreting antibodics using an
optireal predetenained HOLC veotor ratio or g sipgle vector system encoding both HC aed LC,
Clarified media, mto which the antibody has been scereted, is purified using anyv of many

commonly -used techniques. For example, the medivm may be conveniently applied to a Protein A



WO 2018/005282 PCT/US2017/038999

472

or (o Sepharose FF column that has been equibibrated with a compatible buffer, such as phosphate
buffered saline (pH 7.4). The coluran is washed to remove nonspecific binding components. The
bound antibody is cluted, for example, by pH gradient (such as 8.1 M sodium phosphate buffer
pH 6.8 to 0.1 M sodium Citrate buffer (pH 2.3) Aatibody fractions are detected, such as by SDS-
5 PAGE, and then are pooled. Further purification is optional, depending on the intended use. The
antibody may be concentrated and/or sterile filtered using common technigues. Soluble aggregate
and multimers wmay be effectively removed by common techniques, including size exclusion,
hydrophobic interaction, 1on exchange, or hyvdroxvapatite chromatography. The purity of the
antibody after these chromatography steps is greater than 99%. The product may be immediately
16 frozen at -70°C. or may be lyophilized. The amino acid sequences for the anti- N3pGlu AP

antibodies are provided m Table A

Example 6: Binding Affinity and Kinetics
The binding affinity and kinctics of anti-N3pGhi AP antibody of the present invention
15 (Antibody ! or Antibody 1) to pE3-42 Ap peptide or to AR 1-40 peptide is measured by swrface
plasmon resonance using BIACORE® 3000 (GE Healtheare). The binding affinity is measured by
capturing the antt-N3pGlu AR antibody via temohilized protein A on a BIACORE® CMS chip,
and flowing pE3-42 AP peptide or Af 1-40 peptide, starting from 100 nM in 2-fold serial dilotion
down to 3.125 nM. The cxperimenis are carried out at 25 °C in HBS-EP budfer (GE Healthcare
20 BRIOO669; 10 raM HEPES, 150 mM NaCL 3 mM EDTA, 0.05% surfactant P20, pH 7.4).
For cach cycle, the antibody 1s captured with 5 ul. imjection of antibody solution ata 10
ug/mL concentration with 10 ul/min. flow rate. The peptide is bound with 250 L injection at 50
pl/min, and then dissociated for 10 munutes. The chip surface 1s regenerated with 5 il imjection
of glveine buffer at pH 1.5 at 10 ub/mb flow rate. The data is fit to a 1: 1 Langmiur binding
25 model to derive kon, ko, and to calculate Kp.Following procedures essentially as described above,

the following parameters (shown in Table C) were observed.

Table €. Binding affinity and kinetics.

Antibody Kon (X10°1/MS) Ko (x107*1/s) Kp (nM)
i 1.39 1.31 0.71
1 3.63 1.28 0.35
i 3.62 2.7 0.75
v 4.03 372 G.92
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No appreciable binding to AP 1-40 was detected, mdicating that Antibodies I-V bound
preferentially to pE3-42 AP peptide as compared to AR 1-40.

5 Example 71 £x Vive Target Esgagement
To determine ex vivo target engagement on brain sections from a fixed PDAPP brain,

immunohistochemical analysis is performed with an exogenously added anti-N3pGlu AP
antibodies of the present invention (hE8L, B12L, R17L, Antibody { or Aniibody H). Cryvostai
serial coronal sections from aged PDAPP mice (25-month old) are mcubated with 20 ug/ml of an

10 exemplified N3pGlu AP antibody of the present invention. Secondary HRP reagents specific for
human {gG are emploved and the depostted plaques are visualized with DAB-Plus (BAKO).
Biotinylated murine 3D6 antibody followed by Step-HRP secondary 1s used as a positive control.
The positive control antibody (bictinylated 306) labeled significant guantities of deposited AP in
the PDAPP hippocampus, and the anti — N3pGlu AP antibodies (hESL, BIZL, R17L, Antibody |

15 or Anttbedy 1) labeled a subset of deposits. These histological studies demonstrated that the anti

— N3pGlu AP antibodies of the present invention engaged deposited AP target ex vive,

Example 8: Synthesis of N-[3-[(4aR,7a8)-2- Aminoe-6-(S-fluoropyrimidin-2-yi)-4,4a,5,7-
tetrahydropyrrole]3,4-dj{1,3]thiazin-7a-vi}-4-fluoro-phenyl]-S-methoxy-pyrazine-2-
20 carboxamide; toluenesulfonic acid

e e®

N \W“E\N%NHZ

Crystalline Form 2 N-[3-{(4aR,738)-2-amino-6-5-flucropyrinidin-2-vi-4,4a,5.7-
tetrahy dropyrrolo|3,4-djf1,3]thiazin-7a-y }-4-tluoro-phenyl]-5-methoxy -pyrazine-2 -carboxamide
hydrated (149.13 mg) is added 1o ethy] acetate (2 mL). The sample is stirred at 1000 rpm at a

25 temperature of 80°C. p-Toluenesulfonic acid (70 mg dissolved in ethyl acetate (1 mL)) is added
to the stirring solution, and it 1s stirred overnight at 80°C to produce a sturry of a white solid

which is isolated by vacuum filtration to provide the title compound.
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Alternative Preparation A of N-[3-[(4aR,7a5)-2-Amino-6-(S-fluoropynmidin-2-y1)-4,4a,3,7-
tetraby dropyreclo]3,4-d} 1.3 fthiazin-7a-v -4-fluoro-phenyl]-5-methoxy -pyrazine -2-carboxamide;
toluencsulfonic acid
N-[3-[{4aR,7aS)-2-amino-0-(5-fluoropyrimidin-2-vD-4,4a, 5, 7-tetrahy dropyrrolof3,4-
5 djjt3tazin-7a-yl-4-fluoro-phenyl-3-methoxy -pyrazine-2-carboxamide (9.3 g, 19 mmol) and
p-toluencsulfonic acid (3.80 g, 19.8 mmol) are added to tetrahydrofuran 31 mL), water (7.9 mL),
and Z-propanol (8.6 mL). The solution is heated to 40 °C. To the warm solution is added 2-
propano] (200.0 mL) over approximately 3 hours. The muxture is seeded shortly after the start of
the 2-propano! addition with a portion of the title compound (500 mg, 0.75 mmol). After the
10 solvent addition is complete, the mixture is cooled to approximately 20 °C over 1-3 hours. The
mixture 18 heated from approximately 20 °C (o approximately 55 °C over a target time of 2 howrs.
The temperature s beld at 35 °C for 1 how asd then cooled to about 20 °C over approvimately 4
hours. The sturry is stirved for at least 10 hours at approximately 20 °C. The shurry s filtered and
the wet cake is washed with water (57 mL). The prodact is dried in vacuo at 45 °C for at least 10

15 hours to give the title compound (10.4 g, 81%). ES/MS (m/7): 560 (M+H).

Alternative Preparation B of N-[3-{(4aR.7a5)-2-Amino-6-C-fluoropyrioidin-2-vii-4,4a,5,7-
tetrahydropyrrolo]3,4-d}{ 1,3 {thiazin-7a-~y1}-4-fluoro-phenvl]-5-methoxy -pyrazine-2~carboxamide;
toluenesulfonic acid

20 N-[3-{(4aR,7a5)-2-ammo-0-(5-fluoropyrimidin-2-vi)-4,4a,5, 7-tetrabvdropyrrolof3,4-
dif |, 3 thiazin-7a-v H-4-fluore-phenvi}-3-methoxy -pyrazine-2-carboxamide hydrated (20.7 g) 1s
sturried at 170 rpon i 60:40 THF. H.O (85 mL) in a 500 ml 3-necked round bottomed flask
equipped with a nitrogen bubbler, IKA® mechanical motor/agitator attached to a glass shaft
having a TEFLON® banana blade, and a thermocouple connected to a programmable I-KEM®

25  temperatore controtler. p-Toluenesulfonic acid monohydrate (7.6 g, 1.03 eq) is dissolved in a
mixtare of 60:40 THF:H,O (20 mL) and the sohution added all at once to the stirving N-[3-
{(4aR_ 7a8)-2-amino-6-{ S-fluoropy rimidin-2-y -4, 4.5 7-tetrahy dropyrrolof3,4-d}{ 1,3 jthiazin-7a-
vi]-4-fluoro-pheny lj-3-methoxy -pyrazine-2~carboxamide shurry at 23 °C, leading almost
mmediately to a clear reddish tan solution. The agitation raie is then increased to 200 rpm as

30 over 15 minutes, water {22 mL) is added to the solution, which is then sceded with N-{3-
[(4aR,7a8)-2-amino-6-( 3-tluoropy rimidin-2-y )-4,4a, 3, 7-tetrahy dropyrrolof3,4-d]{ 1,3 Jthiazin-7a-
vij-4-fluorc-phenvi]-S-methoxy -pyrazine-2-carboxamide tohienesulfonic acid (7530 mg, 3 wi %
sced foad) and is then stirred at 23 °C {or a further 15 nunutes. Over 6 hours, water (226 mL,

total solvent of 353 mL; or 13.6 vol., final solvent ratio of 17.5:82.5 THF H,0) s added to the
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slurry, which is then stirred overnight (22 hours) at 23 °C. The slurry is filtered via vacuum,
rinsed with 1385 THF HG (2x20 ), then left on vacuum for 20 rainutes while cracks which
form in the product wet cake are manually pressed closed. The wet solids are dnied at 40 °C
under vacuum for about 72 hours to give the title compound as a white crystalline sohid (24.07 g,
90.0 wt %),

The crystalline N-[3-{(4aR,7a8)-2~-amino-6-(5-fluoropyrimidin-2-v1)-4,4a,3,7-
tetraby dropyrrolo]3.4-d}f 1. 3]thiazin-7a-vH-4-fluoro-phenyl]-5-methoxy -pyrazine-2-carboxamide;
tolucncsulfonic acid is characterized by an XRD pattern using CuKa raciation as having
diffraction peaks (2-theta values) as described in Table D) below, and in particular having peaks at
diffraction angle 2-theta of 5.0° in combination with one or more of the peaks selected from the
group consisting of 19.6°, 13.8°, and 18.3°; with a tolerance for the diffraction angles of 0.2

degrees.

Table D: X-ray powder diffraction peaks of crystalline Example 8

Peak Angle (2-Theta®) +/- Relative Intensity (% of
0.2° most intense peak)

1 3.0 100.0
2 13.4 22.9
3 138 373

4 14.4 20.2
3 153 2838
6 17.5 259
7 185 367
& 19.6 458
S 20.4 177
10 25.6 30,1
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<SEQ ID NO: §; PRT1: Artificial>
KASGYTFTDYYIN

<SEQ ID NO: 2; PRT1: Artificial>
WINPGSGNTEKYNEKFKG

<SEQ ID NO: 3; PRTI; Artificial>
10 TREGETVY

<SEQ ID NO: 4; PRTI; Artificial>
KSSQSLLYSRGKTYLN

15 <SEQ 1D NO: 3, PRT1; Artificial>
YAVSKLDS

<SEQ 1D NO: 6; PRTY; Artificial>
YDVSKLDS

20
<SEQG ID NO: 7, PRT, Axtificial>
VQGTHYPFT

<SEQ I NG: 8, PRTI, Artificiab>

PCT/US2017/038999

-4

Sequences

(HCDR1 -~ Antibody [ and Antibody [)

(HCDR?2 ~ Antibody | and Antibody {f)

(HCDR3 - Antibody [ and Antibody 1)

(LCDRI - Antibody T and Antibody )

(LCDRZ - Antibody 1)

(LCDR2 - Antibody 1)

(LCDR3 - Antibody I and Antibody I

(HCVR - Antibody T and Antibody 1)

25 QVOQLYVQSGAEVRKPGSSVKVSCKASGYTFTDY YINWVRQAPGOGLEWMGWINPGSGNT
KYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCTREGETVYWGOGTLVTVSS

<REQ ID NO: 9. PRTI; Artificial>

(LCVR - Antibody I)

DVVMTQSPLSLPVTLGOPASISCKSSOSLLY SRGKTYLNWFQORPGOSPRRLIYDVSKLDS
30 GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCVOQGTHYPFTFGQGTKLEIK

<SEQ 1D NO: 10; PRTE; Agificial>

(LCVR - Antibody IT)

DIOMTOSPSTLSASVGDRVTITCKSSOSLLY SRGKTYLNWLQORPGKAPKLLIYAVSKLD
SGVPSRFSGSGSGTEFTLTISSLOPDDFATYYCVOQGTHY PFTFGOGTKLEIK
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<SEQ D NO: 11, PRTI; Artificial> (HC - Antibody 1 and Antibody H)
QVQLVOSGAEVKEPGSSVEVSCKASGYTRTDY YINWVRQAPGOGLEWMGWINPGSGNT
KYNEKFKGRVTITADESTSTAYMELSSERSEDTAVYYCTREGETVY WOQGTLVTVESAS
5 TKGPSVFEPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL
YSLSSYVTVPSSSLGTOTYICNVNHKPANTKVDRRVEPKSCDKTHTCPPCPAPELLGGPSY
FLFPPKPRDTLMISRTPEVICVVVDVESHEDPEVKFNWY VDGVEVHNAKTKPREEQYNST
YRVVSVLTVLEHODWENGRKEYRKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQ
16 QGNVFSCSVMHEALHNHYTQKSLSLSPG

<SEQ B NG 12, PRTL, Artificial> {(LC - Aatibody D)
DVVMTQSPLSLPVTLGOPASISCKSSOSLLYSRGETY LNWEFQQRPGQSPRRLIYDVSKLDS
GVPDRFSGSGSGTDFTLKISRVEAEDVOVYYCVQGTHY PFTFGQGTKLEIKRTVAAPSVEL
15 FPPSDEGLKASGTASYVVCLLNNFYPREARKVOWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPYTKSFNRGEC

<SEQ 1D NO: 13; PRT1; Artificial> (LC ~ Antibody I)
DIOMTOSPSTLSASVGDRVTITCKSSGSLLY SRGKTYLNWLOOKPGKAPKLLIYAVSKLD
20 SGVPSRFSGSGSGTEFTLTISSLOPDDFATYYCVOGTHY PFTFGOGTKLEIKRTVAAPSVFL
FPPRDEGLKSOTASVVCLLNNFYPREAKVOWKVDNALQGSGNICQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLASPVTKSFNRGEC

<SEQ 1D NG 14; DNA; Artificial> Exemphified DNA for Expressing Antibody Heavy Chain of
25 SEQID NO: 11
CAGGTGCAGCTGGTGCAGTCTGGGOCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAG
GTCTCCTGCAAGGCTTCTGGATACACCTTCACCGACTATTATATCAACTGGGTGCGAC
AGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAACCCTGGCAGTGGTAATA
CAAAGTACAATGAGAAGTTCAAGGGCAGAGTCACGATTACCGCGGACGAATCCACG
30 AGCACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTAC
TGTACAAGAGAAGGCGAGACGGTCTACTGGGGCCAGGGAACCCTGGTCACCGTCTCC
TCAGCCTCCACCAAGGGCCCATCGGTCTTCCCGLCTAGCACCCTCCTCCAAGAGCACCT
CTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGCGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCC
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TACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGOTGACCGTGCCCTCCAGCAGCTT
GGOCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGOTGE
ACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAG
CACCTGAACTCCTGGOOUGGACCUTCAGTCTTCCTCTTICCCCCCAAAACCCAAGGACA
5  CCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCALCG
AAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGLAGGTGCATAATGCCA
AGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTOTGGTCAGCGICCTC
ACCGTCCTGCACCAGCACTGGCTGAATGGCAAGCGAGTACAAGTGCAAGGTCTCCAAC
AAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGA
16 SAACCACAGGTGTACACCCTGCCCCCATCCCGGGACGAGCTGACCAAGAACCAGEGTC
AGCCTCGACCTGCCTGOTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAG
AGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCCCCCGTGCTGCACTCCGA
COGGCTCCTTCTTCCTCTATAGCAAGCTCACCOTGGACAAGAGCAGGTGGCAGCAGGG
GAACGTICTTCTCATOCTCCOTGATGCATCGAGGUTCTGCACAACCACTACACGCAGAA
15 GAGCCTCTCCCTGTCTCCGOGT

<SEQ 1D NG 15, DNA; Artificial> Exemphified DNA for Expressing Antibody Light Chain of
SEQID NO: 12
GATGTTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCTTGGACAGCCGGCCT
26 CCATCTCCTGCAAGTCTAGTCAAAGCCTCCTGTACAGTCGCGGAAAAACCTACTTGA
ATTGOTTTCAGCAGAGGCCAGGCCAATCTCCAAGGCQUCCTAATTTATCATCGTTTCTAA
ACTGGACTCTGGGOTCCCAGACAGATTICAGCGGLAGTGGGTCAGGLCACTGATTICAC
ACTGAAAATCAGCAGGGTGOGAGGCTGAGCATGTTGOGOGTTTATTACTGCOTGCAAGG
TACACACTACCCTTTCACTTTTGGCCAAGGGACCAAGCTGGAGATCAAACGGACCOT
25 GGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACT
GUCTCTGTTGTOTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGG
AAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGLCAGGA
CAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACT
ACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCG
30 TCACAAAGAGCTTCAACAGGGGAGAGTGC

<SEQ D NG 16 DNA; Adificial> Exeruplified DNA for Expressing Astibody Light Chaie of
SEQ ID NO: 13
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GACATCCAGATCGACCCAGTICTCCTTCCACCCTGTICTGCATCTGTAGGAGACAGAGTCA
CCATCACTTGCAAGTCCAGTCAGAGTCTCCTGTACAGTCGCGGAAAAACCTATTTGA
ACTGGCTCCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATGCTGTCTCCA
AACTGGACAGTGGGOTCCCATCAAGCGTTCAGCGGCAGTGCATCTGGGACAGAATTCA
5 CTCTCACCATCAGCAGCCTGCAGCCTGATGATTTTGCAACTTATTACTGCGTGCAGGG
TACACATTATCCTTTCACTTTTGGCCAGGUGOGACCAAGCTGCGAGATCAAACGGACCOT
GGCTGCACCATCTOTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAALT
GCCTCTCGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGG
AAGGTGCATAACGCCCTCCAATCGGOTAACTCCCAGUAGAGTOTCACAGAGCAGGA
10 CAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACT
ACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCG
TCACAAAGAGCTTCAACAGGGGAGAGTGL

<SEQ ID NO: 17, PRTI, Artificial> (LCDRI1- B12L/R17L/hKESL)
15 KSSQSLLYSRGKTYLN

<SEQ 1D NGO 18, PRTI, Artificial> (LCDR2 - BIZEL/R171L/BESL)
AVSELDS

26 <SEQ D NO: 19; PRTI, Astificial> (LCDR3 - BI2L/R17L/BESL)
VOGTHYPFT
<SEQ ID NO: 20; PRTE; Amificial> HCDRY - B12D)
GYDFTRYYIN

25
<SEQ D NG 21 PRTH,; Artificial> HCDRT - RI17L)
GYTFTRYYIN
<SEQ 1D NO: 22; PRTE. Agificial> (HCDR2 - BIZL/RI7L/RESL)

30 WINPGSGNTKYNEKFKG

<SEQ 1D NO: 23; PRTH, Agificial> (HCDR3 - B1ZL)
EGITVY
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<REQ ID NO: 24; PRT1; Artificial> (HCDR3 - R17L)
EGTTVY
<SEQ ID NO: 25; PRT1,; Aruficial> (LCVR - BI2L/RITL)

5 DIVMTQTPLSLSVTPGQPASISCKSSOSLLYSRGKTYINWLLOKPGOQSPQLLIYAVSKLDS
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCVOGTHYPETFGOQGTKLEIK

<SEQ ID NO: 26; PRTL; Artificial> (HCVR - B12L)
QVOLVQSGAEVKKPGERVEKVSCRASGY DETRY YINWVROQAPGOGLEWMGWINPGRIGN

10 FRYNERFRGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGITVYWGOGTTYTVSS
<SEQ 1D NO: 27, PRTH, Agificial> HCVR -RI7L)

QVOLVOSGAEVKKPGESVKVSCKASGYTFTRYYINWVRQAPGQGLEWMGWINPGSGNT

<SEQ D NO: 28; PRTI; Arificial> (LC - BIZL/RI7L)

DIVMTQTPLSLSVTPGOPASISCKSSOSLLYSROKTYLNWLLOKPGOSPOLLIYAVSKLDS

GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCVOGTHY PETFGOGTKLEIKRTVAAPSVEL

FPPSDEQLESOTASVVULLNNFYPREAKVOWKVDNALQSGNSOQESVTEQDSKDSTYSLS
26 STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

<SEQ 1D NO: 29; PRTI. Agificial> (HC - BizL)
QVOLVOSGAEVKKPGESVKVSCKASGYDFTRY YINWYVROAPGOGLEWMGWINPGSGN

25 TKGPSVFEPLAPSSKSTSGGTAALGCLVEKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL
YSLESSVVTVPSESLETOTYICNVNHKPSNTKVBREEVERPKSCDKTHTCPPCPAPELLGGPSY
FLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVEFNWY VDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWINGKEYRKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELT
KNQVSLTCLVKGOFYPSDIAVEWESNGQOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQ

30 QGNVESCSVMHEALHNHYTQKSLSLSPG

<SEQ 1D NO: 30; PRTI; Agificial> {(HC - R17L)
QVOLVOSGAEVKKPGESVKVSCKASGYTFTRYYINWVRQAPGQGLEWMGWINPGSGNT
KYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVY YCAREGTIVYWGOGTTVTVSSAS
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TKGPSVEPLAPSSKSTSGOTAALGCLVEKDYFPEPVTVESWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSESLETOTYICNVNHKPSNTRKVDKKVEPKSCDKTHTCPPCPAPELLGGPSY
FLFPPEPKDTLMISRTPEVTCVVVDVSHEDPEVKIFNWY VDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGKEYEKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELT

5 KNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQ
QGNVESCSYMHEALHNHYTOKSLSLSPG

N3pGlu AR (SEQ 1D NO: 31
[pE]FREDSGYEVHHQKLVFFAEDVGSNEGAIIGLMVGGVVIA

10
<8EQ ID NO, 32; PRT!; Artificial> (LCVR-RESL)
DIVMTQTPLSLSYVTPGOPASISCKSSOSLLY SRGKTYLNWLLOKPGQSPQLLIY AVSKLDS
GVPDRFSGSGSGTDFTLKISRVEAEDVGY Y YCVQGTHY PFTFGQGTKLEIK

15 <BEQ D NO, 33; PRTI; Artificial> (L.C-hESL)
DIVMTQTPLSLIVTPGOPASISCEASOSELYSRGETYLNWELELOKPGOSPOLLIYAVSKEDS
GVPDRFSGSGSGTDFTLEKISRVEAEDVGVYYCVOGTHY PFTFGQGTKLEIKRTVAAPSVEL
FPPSDEGLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTRESFNRGEC

20
<SEQ ID NO, 34; PRTL Artificial> (HCVER-hEBL)
QVOLVQSGAEVKKPGSSVEKVSCRKASGY TFTDY YINWVRQAPGOGLEWMGWINPGSGNT
KYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGETVYWGQGTTVTVES

25 <SEQ D NO, 35; PRTY; Artificial> (HC-hE8L)
KYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVY YCAREGETVYWGOGTTVTVSSAS
TKGPSVEPLAPSSKSTSGOTAALGCLVEKDYFPEPVTVESWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSESLGTOTYICNVNHKPSNTRKVDKKVEPKSCDKTHTCPPCPAPELLGGPSY

3¢ FLFPPRPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGKEYEKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELT
KNQVSLTCLVKGOFYPSDIAVEWESNGQOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQ
QGNVESCSYMHEALHNHYTOKSLSLSPG
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<SEQ ID NO: 36; PRTI; Artificial> (HCDRI1-hESL)
GYTFTDYYIN

5  <BEQID NO: 37, PRTI; Arntificial> (HCDR3-bESL)
BEGETVY

<SEQ ID NO: 38; PRTI; Artificial> (AP 1-42)
DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIGLMVGGVVIA

10
<8EQ ID NO: 39; PRT1; Artificiab> (LCVR — Antibody Vi)

MVSSAQFLFLLVLWIQETNGDVVMTQOTPLTLSVTIGOPASISCKSSQSLL
YSDOGKTYLNWLLORPGOSPMRLIVEVSKLDSGVPDRFTGSGSGTDFTLE
ISRVEAEDLGVYYCVOGTHFPFTFGSGTKLEIKRADAAPTVSIFPP

<SEQ D NO: 40; PRTY; Antificial> (HCVR - Antbody VI
MGWSGVFLFLLSGTAGVHSEVQLOOSGPELVEPGASMKISCKASGYRFTG
YTMNWVYROQSHGKNLEWIGLINPYSGVTRYNQKFKGKATLIVDKSSSTAYM
ELLSLTSEDSAVYYCTREAKREWDETYWGOQGTLVTVSAAKTTPPSY

20
<SEQ I NG: 41; PRT; Artificial> {LCVR ~ Antibody VI
MVSTAQFLFLLVLWIQETNGDVYMTQTPLTLSVTIGQPASISCKSSQSLL
YSDGKTYLNWLLORPGOQSPMRLIVEVSKLDSGVPDRFTGSGSGTDFTLE
ISRVEAEDLGVYYCVQGTHFPFTFGSGTKLEIKRADAAPTVSRIFPPS

<SEQ D NO: 42; PRTI; Armificial> (HCVR — Antibody VID
MGWSGVFIFLLSGTAGVHSEVOLOQQSGPELVKPGASMKISCKASGYSFTG
YTMNWVEOQSHGKNLEWIGLINPYNGVTRYNQKFKGKATLIVDKSSSTAY
MELLSLTSEDSAVYYCTREAKREWDETYWGQGTLVIVSAAKTTPPSVYPL

<SEQ ID NO: 43; PRT1: Artificial> (LCVR - Antibody VIIT)
MKLPVRLLVLVFWIPYSSSDVVMTQTPLSLPVSLGDOASISCRSSQSLVH
SDONTYLHWYLQKPGQSPKLLIYKVSNRFSGVPDRESGSGSGTDFTLKIS
RVEAEDLGVYFCSQSTHVPPTFGGGTKLEIKRADAAPTVSIFPPSS

<SEQ ID NO: 44; PRTI; Artificial> (HCVR ~ Antibody VIID
MDFGLSLLIFVLILKGVQCEVKLVESGGGLVQPGGSRKLSCAASGFTFSDY
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GMAWVROAPGEKGPEWVAFISNLAYSIYYADTVTGRFTISRENAKNTLYLEM
SSLRSEDTAMYYCARYDYDNILDYVMDYWGQGTSVIVSSAKTTPPSVYPL

<SEQ ID NO: 45; PRT1; Aruficial> {LCVR — Antibody 1X)
MEKLPVRLLVLWIQETKGDVVLTQTPLTLSVTIGOPASISCKSSOSLLY SN

GKTYLNWLLORPGQSPKRLIYVVSKLDSGVPDRFTGSGSGYDFTLEISRY
EAEDLGVYYCVOGTHFPFTFGSGTKLEIKRADAAPTVSIFPPSS

<SEQ ID NO: 46, PRTL; Artificial> (HCVR ~ Antibody T30

MGWARGVFLFLLSVTEGVHSQVOQLOQSGAELVRPGSSVKISCKASGYIFNN
YWINWVKOQRPGQGLEWIGQIYPGDUGDTNYNGKFKGKATLTADKSSSTAY
MOLSSLTSEDSAVYFCAREGYIVYWGOQGTLVTVSAAKTTPPSVYPL

16

<SEQ ID NO: 47, PRT1; Aruficial> (LCVR — Antibody X)

DVVMTQTPLSLPVSLGDOQASISCRASQSLEHSNGNTY LHWY LOQKPGQSPKLLT
YXKVSNRFSGVPDRFSGSGSGTBFTLKISRVEAEDLGVYFCSQSTHVPLTFGAGT

<SEQ ID NO: 48; PRT1; Artificial> (HCVR - Antibody X)
QLOOSGAELMKPGASVKISCKATGY TFSSY WIEWVKQRPGHGLEWIGEILPGR
20 GSTHYNEKFKGKATFTADTSSNTAYMOLSSLTSEDSAVYYCARSPITTSDYWG
QGTTLTVSS
<SEQ ID NO: 49; PRTE; Artificial> (LCVR - Antibody XI)
SCRSSQSLVHSNGNTYLHWYLOQKPGQSPKLLIYKVSNRFSGVPDRFSGSGSGT

DFTLKISRVEAEDLGVYFCSQSTHVPLTFGAGT

<SEQ 1D NG: 50; PRTE; Artificial> {HCVR — Aatibody X

AELKKPOGASVEISCKATGYTFRSYWIEWVKQRPGHGLEWIGEILPGRGSTKY
NEKFKGKATFTADTSSNTANMOLSSLTSEDSAVYYCARSPITTSDY

30
<8EQ ID NO: 51; PRTL, Artificial> (LCVR - Antibody XII)

DVVLTOTPFTLSVTIGOPASISCKSSOQSLLHSNGESYLNWLFQRPGOSPKRLIY
AVSKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVY YCVOQGTHFPFTFGGG

TKLEIK
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<SEQ 1D NO: 32; PRTI. Agificial> (HCVR - Antibody X1

QIQLOQSGPELVKPGAAVEISCKASGYTFIDY Y LNWVKQEPGQGLEWIGWIY

PGEOGNVKYNEKFKGKATLTADTSSNTAHMOLSSLTSEDTAVYFCTREGLIVY
5 WGQGTLVTVSA

<SEQ 1D NGO 53; PRTI, Artificial> {LCVR — Antibody XIID

DYVVETQTPLTLSVTIGOQPASISCKSSOQSLE Y SNGKTYLNWLLORPGOQSPKRLEY

YVSKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCVQGTHYPRTFGGGT
16 KLEIK

<SEQ 1D NO: 34; PRT1. Agificial> (HCVR - Antibody XII)

QICQLOQSGPDLVKPGASVKISCKASGYTFTDYYINWVKOQKPGOGLEWIGWLNP

GRGNTEYNEKFEGKATMTVDTTSSTVYMQLSSLTSEDSAVYFCTREGPIDYWG
15 RGTSVTVSS

<SEQ 1D NO: 35; PRTH, Artificial> (LLCVR - Antibody X1V)

DIVMTQTPLSLSVTPGQPASISCSSSOSLIYSDGNAYLHWY LOQKP
GOSPOLLIVKVSNRFESGVPDREFRGSGSGTDFTLKISRVEAEDVG
26 VYYCTOQSTHSPWTFGGGTKVEIK

<SEQ D NGO 536; PRTI; Artificial> (HCVR — Antibody X1V}

EVOLVESGGGLVKPGGSLRLSCAASGYTFSRY SMSWVRQAPG
KGLEWVGOQINIRGOCNTYYPDTVKGRFTISRDDSKNTLYLOMNS
LKTEDTAVYYCTTGDEFWGOQGTLVTVES

<SEQ B NG 37, PRTI Artificial> (LC — Antibody XV)
DIOMTOSPSSLSASVGEDRVTITCRASQSISSYLNWYQOKPGKAPKLLIYA
ASSLOBGVPSRFSGSGSGTDFTLTISSLOPEDFATY YCQOQSYSTPLTFGG
GTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOQWKY

30 DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSEADYERHKVYACEVTHQOG
LSSPVTKSFNRGEC
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<REQ ID NO: 58; PRT1; Artificial> (HC — Antibody XV)
QVOQLVESGGGVVOPGRSLRLSCAASGFAFSSYGMHEW VROAPGKGLEWVAY
IWFDOTKKYYTDSVEKGRFTISRDNSENTLY LOMNTLRAEDTAVYYCARDR
GIGARRGPYYMDVWGEGTTVTVSSASTKGPSVFPLAPSSKSTSGOTAALG
5  CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLY SLESVVTVPSSSL

GTOQTYICNVNHKPSNTEVDKRVEPKSCDKTHTCPPCPAPELLGGPSVELF
PPEKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPRE
BEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPOVYTLPPSREEMTENQVSLTCLVEGFYPSDIAVEWESNGOPENNYKT

10 TPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TOKSLSL
SPG

<SEQ D NG: 539, PRT; Artificial> (LC — Antibody XV
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQOQKPGOAPRLLIYGASSRATGVPA
15 RESGSGSGTDFTLTISSLEPEDFATYYCLOIYNMPITFGOQGTKVEIKRTVAAPSVEIFPPSDE
QLKSGTASVVCLINNFYPREAKVOWEKVDNALOQSGNSQESVTEQDSKDSTYSLESTLTLS
KADYEKHKVYACEVTHQGLSSPYTKSFNRGEC

<SEQ B NG 60; PRTI,; Artificial> (HC — Antibody XVT)

20 QVELVESGGGLVOPGGSLRLSCAASGFTFSSYAMSWVROQAPGKGLEWVSAINAS
GTRTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY YCARGKGNTHRPYGYVRY
FDVWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVEDYFPEPVTVSWNSGAL
TSGVHTFPAVLOSSGLYSLESSVVTVESSSLGTOTYICNYNHKPSNTKVBKKVEPKSCBKT
HTCPPCPAPELLGGPSVFLFPPKPEDTLMISRTPEVTICVVVDVSHEDPEVKFNWY VDGVE

25 VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKYVSNKALPAPIEKTISKAKGO
PREPQVYTLPPSRDELTENOQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWOQOGNVFSCSYVMHEALHNHYTOQKSLSLSPGK

<SEQ 1D NO: 61; PRTI; Agificial> (L.C — Antibody X VI

30 DIVMTOSPLSLPVTPGEPASISCRSSOQSLVYSNGDTY LHWYLOQKPGQSPQLLLY
KVSNRFSGVPDRFSGSGSOTDFTLEISRVEAEDVOVYYCSQSTHYPWTFGOGT
KVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVYDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADY EKHKVYACEVTHOQGLSSPVTKSE
NRGEC
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<SEQ 1D NO: 62; PRTI; Agificial> (HC - Antibody XVID
EVQLVESGGGLVQPGGSLRLESCAASGFTFSSY GMSWVROAPGEKGLELVASIN
SNGGSTYYPDSVKGRFTISRDMNAKNSLYLOMNSLRABDTAVYYCASGDYWG
QGTTVTYSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNRG
ALTSGVHTFPAVLOSSGLYSLSSVVTVPESSSLGTRKTYTCNVDHKPSNTKVDER
VESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCYVVVDVSQEDP
EVOFNWYVDOGVEVHNAKTKPREEQFNSTYRVVSVLTVLEHODWLNGKEYKC
KVSNKGLPSSIEKTISKAKGOPREPOVYTLPPSQEEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQOPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWOQEGNVESCSVM
HEALHNHYTOKSLSLSLG

<SEQ ID NO: 63; PRTY; Amificial> (LC — Antibody XVIH)
DYVVMTOQSPLALEVTPOAPASISCRSSOSIVHENGNT Y LEWY LOKPGOQSPE
LLIYKVENRESGVYPDRFSGSGEGTRFTLRISRVEAEDVGIY YORQGSHVE
PTRFOPOTELEIKRTVAAPSVEIFPPSDEQLKSGTASVVOLLNNEYPREAK
VOWEVDNALGEGNSQESVTEQDSKDSTY SLASTLTLSKADYEKHKVY ACE
VTHOGLSSPYVTKSFNRGEC

<8EQ ID NO: 64; PRTI. Antificial> (HC - Antibody XVIII)
AVOLVESGGGLYOPGGSLRLSCSASGFTFSSFOMHWYROQAPGKGLEWVAY
ISSGRSTIY Y GDTVEGRFTISRDNAKNSLFLOMSSLRAEDTAVY YCAREG
GYYYGRSVYTMDY WGOGTTVTVSSASTR GPSVFPLAPSSKSTSGGTAALG
CLVEDYFPEPVTVSWNSGALTSGVHTFPAVLORSGLY SLSSVVTVPSSSL
GTOTYICNYNHEPANTK VDK RVEPKSC DK THTOPPOPAPELLGGPYVFLE
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVERNWY VDG VEVHNAK TKPRE
EQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK ALPAPIER TISKAKGOP
REPOVYTLPPSREEMTKNOVSLTCLVKGFY PSDIAVEWESNGOPENNYRKT
PEEVEDSDGSFFLY SELTVRESRWOOONVESC SVMHEALINHY TOKSLSL

SPGR

<SEQ D NO: 65; PRTI; Arificial> (LC — Anubody XIX)
DVVMTOSPLSLPVTLGOPASISCRESQSLIYSDGNAYLHWEFLOKPGQOSPRLLLY
KVSNRFSGVPDRFSGSGSOTDFTLEISRVEAEDVOVYYCSQSTHYPWTFGOGT
KVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKYVDNALQ

PCT/US2017/038999
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SGNSQESVTEQDSKDSTYSLSSTLTLESKADY EKHKVYACEVTHOQGLESPVTKSE
NRGEC

<SEQ ID NO: 66; PRT1,; Artificial> {(HC — Anubody XIX)
EVOQLVESGGGLYQPGGSLRLICAASGFTFSRY SMEWVRQAPGKGLELV AQINS
VONSTYYPDTVKGRFTISRDNAKNTLY LOMNSLRAEDTAVYYCASGDYWGQG
TLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTOQTYICNYVNHEPSNTRVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVASVLTVLHODWENGKEYKCKVANKAL
PAPIEKTISKAKGOPREPQVYTLPPSRDELTRNQVSLTCLVEGFYPSDIAVEWESN
GOPENNYKTTPPVLDSDGSFFLYSKLTYDESRWOOGNYESCSVMHEALHNHY TOKSLSL
SPGK
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WE CLAIM:

1. Use of an anti-N3pGlu A antibody in the manufacture of a medicament for
reducing amyloid beta (AP) deposits in the brain of a patient in need thereof, wherein the
medicament comprises an intravenous dose of 10 to 60 mg/kg of the anti-N3pGlu AB
antibody, wherein the medicament is to be administered more than one time to the patient
at a frequency of once every month for a period of 6 months or less, and wherein the anti-
N3pGlu AP antibody comprises a light chain variable region (LCVR) of SEQ ID NO: 25
and a heavy chain variable region (HCVR) of SEQ ID NO:26.

2. The use according to claim 1, wherein the anti-N3pGlu AP antibody comprises a
light chain (LC) of SEQ ID NO: 28 and a heavy chain (HC) of SEQ ID NO:29.

3. The use according to claim 1, wherein the medicament is to be administered at a
frequency of once every month for a total of 2-6 separate doses.

4. The use according to claim 1, wherein 6 separate doses of the medicament are to
be administered to the patient at a frequency of once every month.

5. The use according to claim 1, wherein the patient has preclinical Alzheimer’s
disease (AD), clinical Alzheimer’s disease, Down’s syndrome, clinical cerebral amyloid
angiopathy, or pre-clinical cerebral amyloid angiopathy.

6. The use according to claim 1, wherein the patient has preclinical AD, prodromal
AD, mild AD, moderate AD, or severe AD.

7. The use according to claim 1, wherein the intravenous dose of the anti-N3pGlu Af
antibody to be administered to the patient is from 10 to 40 mg/kg.

8. The use according to claim 1, wherein the intravenous dose of the anti-N3pGlu AP
antibody to be administered to the patient is from 10 to 20 mg/kg.

9. The use according to claim 1, wherein the intravenous dose of the anti-N3pGlu Af
antibody to be administered to the patient is from 15 to 30 mg/kg.

10. The use according to claim 1, wherein the intravenous dose of the anti-N3pGlu AP
antibody to be administered to the patient is selected from 10 mg/kg, 15 mg/kg, 20 mg/kg
and 40 mg/kg.

11. The use according to claim 1, wherein the intravenous dose of the anti-N3pGlu AP
antibody to be administered to the patient is 10 mg/kg.

12.  The use according to claim 1, wherein the intravenous dose of the anti-N3pGlu Ap
antibody to be administered to the patient is 20 mg/kg.



10

15

20

25

59

13. The use according to claim 1, wherein the intravenous dose of the anti-N3pGlu AP
antibody to be administered to the patient is 40 mg/kg.

14. The use according to claim 1, wherein the AP deposits in the brain of the patient
are reduced by 35-100% within 6 months post treatment.

15. The use according to claim 1, wherein the AP deposits in the brain of the patient
are reduced by 50% within 6 months post treatment.

16. The use according to claim 1, wherein the reduction of AP deposit in the brain of
the patient is maintained for a period of 2 to 10 years post treatment.

17.  The use according to claim 1, wherein the reduction of AP deposit in the brain of
the patient is maintained for a period of 3 to 5 years post treatment.

18. The use according to claim 1, wherein the intravenous dose of the N3pGlu AP
antibody to be administered to the patient is 700 mg per dose for a patient weighing 70
kg.

19. The use according to claim 1, wherein amyloid PET imaging scans are used to
determine whether the patient is positive for amyloid deposits in the brain.

20. The use according to claim 1, wherein the patient carries one or two APOE e4
alleles.

21. The use according to claim 1, wherein the anti-N3pGlu A antibody is a
humanized antibody.



