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ANTEN3pGlo AMYLOID BETA PEPTIDE ANTIBODIES AND USES THEREQF

The present wvention relates to treatment of a dizease with anti-N3pGlu AR antibodies,

-

wherein the disease is characterized by deposiion of Amyvioid Beta (Af) @8 a patierd. Mot
5 specifically. the prosent fnvention relates to a short term induction treatraent with N3pGlu AR
antibodies of a disease characterized by deposition of AR m the brain, including Alzheimer's
discase (AD), Down's syadrome, and cercbral amyloid angiopathy (CAA).
The deposits found in plagues of human patients are comprised of a heterogeneous
mixture of AP peptides. N3pGlu AP, also referred to as N3pE AP, AP pE3-42, or APBpa. isa
16 truncated form of AP peptide and is found only in plagues. N3pGlu A lacks the first two amino
acid residues at the N-terminus of human AP and has a pyroglutamate which was derived from
the glutamic acid at the third amino acid position. Although N3pGlu AB peptide 1s a minor
component of the deposited AP i the brain. studies have demonstrated that N3pGlu A peptide

has aggressive aggregation properties and accumulates carly in the deposition cascade.

oy
(4

Antibodies to N3pGlu AP are known in the art. For example, U.S. Patent Number
8,679,498 discloses anti-N3pGlu AR antibodies and methods of treating diseases such as
Alzheimer’s discase, with the antibodies. Passive immunization by long term chronic
administration of antibodics against the AP, including N3pGlu AP, found in deposits has been
shown to disrupt the AP aggregates and promote the clearance of plagues in the brain in various
20 animal models. However, in humans long term chronic administration of AP antibodies has led o
adverse evests that inclode amyloid-related imaging abnormalities (ARIA), suggestive of
vasogenic edema and sulcal effusions (ARITA-E), as well as microhaemorrhages and hacmosidenn
deposits {ARTA-H) as well as infusion site reactions and risk of immunogenicity . See Piazza and
Winblad, “Amyloid-Related Tmaging Abnormalities (ARIA) in Tmmunotherapy Trials for

25 Alzheimer’s Discase: Need for Prognostic Biomarkers?” Journal of Alzheimer’s Disease, 52
(2016) 417-420.

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 AP antibodics promoies significant clearance of plaques in the brain of patients with

30 AP deposits, and this clearance 1s 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
biweckly dose of an anti-N3pGlu AR antibody for a period of 6 months, or a monthly dose of an

anti-N3pGhu AP antibody for a period of 6 months or less. In addition to reducing the adverse
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events caused by long term chronic dosing of antibodies against AB, additional benefits of the
short term tnduction treatment include improved patient comphiance, reduced infusion site
reactions and risk of immunogenicity, 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 discase characterized by
deposition of AB, comprising administering to a patient positive for amyloid deposits an induction
dose of 10 to 60 mg/kg of an anti-N3pGiu AP aotibody 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 administertng to a patient positive for amyloid deposits an wnduction
10 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 AB
deposits in the brain of a human patient comprising administering to the patient positive for
amvlowd deposits a one-tinme induction doge of 10 to 60 mg/kg of an anti-N3pGlu antibody. In
ancther more particular embodiment, the present invention provides a method to treat a disease
15 characterized by AP deposits in the brain of a patient positive for amyloid deposits comprising
adminmstering to the patient an induction 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 ascther more particular embodiment, the
present invention provides a method to treat a discase characterized by AP deposits in the brain of
a patient positive for amyloid deposits comprising administering to the patiend a monthly

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

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

Alternatively, the present invention provides a method of treating a disease characterized by
deposition of AB, comprising administering to a 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
mg/kg of an aati-N3pGlu AP antibody for a period of 6 month or less. Particularly, the present

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

patient positive for amyloid deposits comprising admrnistering to the patient 1-12 separate doses
of 10 to 60 mg/kg of an anti-N3pGlu AP antibody in 3 period of 6 months or less. In another more
particular embodiment, the present invention provides a method to treat a disease characterized by

Af deposits in the brain of a patient posttive for aravloid deposits 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
mounths or less. Alternatively, the present invention provides a method to treat a discase
characterized by AP 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 Af antibody

5 for aperiod of 6 months or less. In a preferred embodiment of the present invention, the 6 or 12
separate doses administered to a patient are 20 to 40 mg/kg or 15 to 30 mg/kg (e.g.. 6 separate
doses of 20 mg/kg administered to a paticnt over 6 months). In another preferred embodiment, the
one-time, 6 or 12 separate doses administered to a patient is 10mg/ke, 15 mg/kg, 20mg/ke, or
40rg/kg 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~-N3pGhy AP antibody is sclected from Table A,

In an erebodiment, the present invesntion provides a method of treating or preventing clinical
or pre-chinical Alzheimer’s disease, Down’s svndrome, and chnical 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 AB antibody for a period of 6 month or less. Particularly, the
present invention provides a method of treating or preventing chinical or pre-clinical Alzheimer’s
disease, Down’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 to 60 mg/kg of
an anti-N3pGlu AP antibody. In anocther particular erabodiment, the present invention provides a

20 method of treating or preventing clindcal or pre-clinical Alzheimer’s disease, Down’s syndrome,
and clinical or pre-climcal CAA 1n a patient positive for amyloid deposits, admimstering to the an
nduction 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
teeating or preventing clinical or pre-clinical Alzheimer’s discase, Down’s syndrome, and clinical

25 or pre-clinical CAA in a patient positive for amyloid deposits, administering to the patient a
mounthly induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody for a period of 6
raonihs or less. In a preferred erabodimeant of the invention for treating or preventing clisical or
pre~clinical Alzheimer’s disease, Down’s syndrome, and clinical or pre~clinical CAA, the one-
time, biweekly (every two wecks) and monthly induction dose administered to a patient is 20 {o

30 40 mg/kgor 15 t0 30 mg/kg. In & 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 Ina
alternative preferced embodiment of the present inventios, the biweekly and monthly induction

dose administered to a patient is 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 is selected from
Table A.. The anti-N3pGlu AP antibody is preferably selected from Table A.
In another embodiment, the present invention provides a method of treating or preventing
prechmcal AD, prodromal AD (sometimes also referred to as Af-related mild cognitive
5 impairment, MCI or MCl due to AD), mild AD, moderate AD and severe AD in a patient positive
for amyloid deposits, comprising administering to a patient an induction dose of an anti-N3pGlu
Af antibody 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 1a a patient positive for amyloid deposits, comprising administering to a patient an
10 induction dose of 10 to 60 mg/kg of an anti-N3pGlu AR antibody for a period of 6 month or less.
More particularly, the present invention provides a method of treating or preventing preclinical
AD, prodromal AD, mild AD, moderate AD and severe AD 1n a patient positive for amyloid
deposits, 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 invention
15 provides a method of treating or preventing preclinical AD, prodromal AD, mild AD, moderate
AD and severe AD 1n a patient positive for amyloid deposits, administering to the an induction
dose of 10 1o 60 mg/kg every two weeks of an aoti-N3pGlu AB antibody for a period 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 ina
20 patient positive for amvloid 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
crabodiment of the mvention for treating or preventing preclinical AD, prodromal AD, mild AD,
moderate AD and severe AD, the one-time, biweekly (every two weeks) and monthly induction
dose administered to a patient is 20 to 40 ma/kg or 15 to 30 mg/ke. Ina preferred embodiraent of
25 the present nvention, the one-~time induction dosc administered to a patient is 10mg/kg, 15
mg/keg. 20mg/ke or 40mg/kg. In an altemative preferred ernbodiment of the present invention, the
biweekly and mounthly induction dose administered to a patient 1s 10mg/kg, 15 mg/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-N3pGlu AP aotibody is preferably selected from
30 Table A
In ancther embodiment, the present invention provides a method of slowing cognitive decline
in a patient diagnosed with pre-clinical Alzheimer’s disease or clinical Alzbeimer’s discase,
comprising administering to a patient an induction dose of an anti-N3pGlu AP antibody for a

period of 6 months or less. Particularly, the present invention a method of slowing cognitive
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dechine in a patient diagnosed with pre-clinical Alzheimer’s discasc or climcal Alzheimer’s
disease,. comprising administering to a patient an induction dose of 10 to 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 of slowing cogmitive decline in a patient diagnosed with pre-clinical

5 Alzheimer’s discase or clinical Alzheimer’s discase,, comprising administering to the patient a

one-time induction dose of 10 to 60 mg/kg of an anti-N3pGlu AB antibody . In another more
particular embodiment, the present invention provides a maethod of slowing cognitive decline 1o a
patient diagnosed with pre-clinical Alzheimer’s discase or clinical Alzheimer’s disease,,
administering to the patient an induction dose of 10 to 60 mg/kg every two weeks of an anti-

10 N3pGlu AP antibody for a period of 6 months or less. In another more particular embodiment, the
present mvention provides a method of slowing cognitive decline in a patient diagnosed with pre-
clinical Alzbheimer’s disease or clinical Alzheimer’s disease,, adounistering 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. In a preferred crubodiment of the invention for stowing cognitive decline ina

15 patient diagnosed with pre-clinical Alzhcimer’s discase or clinical Alzheimer’s discase, the one-
tme, biweekly and monthly induction dose administered to a patient is 20 to 40 mg/kg or 1510 30
mg/kg. In a preferred embodiment of the present invention, the one-time indoction dose
administered to a patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg. In an alternative preferred
crabodiment of the present mvention, the biweekly and monthly induction dose administered to a

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

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

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

30 provides a method of slowing functional decline in a patient diagnosed with pre-clinical
Alzheimer’s discase or clinical Alzheimer’s discase, comprising administering to the patient a
one-time induction dose of 10 to 60 mg/kg of an anti-N3pGhu AP antibody. In another more
particular embodiment, the present invention provides a method of slowing functional decline in a

patient diagaosed with pre-clinical Alzheimer’s disease or clinical Alzheimer’s discase,
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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. To another more particular embodiment, the
present invention provides a method of slowing functional decline in a patient diagnosed with pre-
chaical Alzheimer’s disease or clinical Alzheimer’s disease, adminmsiering 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 siowing functional decline n 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 is 20 to 40 mg/kg or 15 to 30
mg/ke. In a preferred embodiment of the present invention, the one-time induction dose
10 admumstered 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 admimstered (o a
patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6 months. The anti-N3pGin
Af antibody is preferably sclected from Table A,
In another embodiment the present invention provides a method of reducing brain AR amyloid
15 plaque load in a patient diagnosed with pre-clinical or clinical Alzheimer’s disease, comprising
administering to a patient an induction dose of an anti-N3pGlu AR antibody for a period of 6
raonths or less. Particularly, the present invention provides a method of reducing brain AR
amyloid plague load in a patient diagnosed with pre-clinical or clinical Alzheimer’s disease,
comprising administering to a patient an induction dose of 10 to 60 mg/ke of an anti-N3pGlu 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 2 patient diagnosed with pre-clinical or
clinical Alzbeimer’s disease, comprising administering to the patient a one-time industion 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 amyleid plague load in a patient
25 diagnosed with pre-clinical or clinical Alzheimer’s discase, 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 monihs or less. In another more particular embediment, the present inveation provides a method
of reducing bramn AP amvioid plaque load 1n a patient diagnosed with pre-clinical or chmcal
Alzbeimer’s disease, administering to the patient a monthly induction dose of 10 to 60 mg/kg of
30 ananti-N3pGlu AP antibody for a period of 6 months or less. In a3 preferred embodiment of the
wvention for a method of reducing brain AP amyloid plague load in a patient diagnosed with pre-
clinical or clinical Alzheimer’s discase, the one-time, biweekly 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

preseat invention, the one-time induction dose administered to a patient 1s 10mg/kg, 15 mg/ke,
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20mg/keg or 40mg/kg. In an alternative preferred embodiment of the present invention, the
biweekly and monthly induction dose administered to a patient is 10mg/ke, 15 rag/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 raemory loss or
cogmuve dechne in clinically asymptomatic patients with low levels of Ap1-42 in the
cerebrospinal flutd (CSF) and/or AP deposits in the brain, comprising administering to a patient
an induction dose of an anti-N3pGlu AP antibody for a period of 6 months or less. Particularly,
the present invention provides a method of preventing mermory loss or cognitive decline in
10 clnically asymptomatic patients with low levels of ARI-42 in the cerebrospinal fluid (CSF)
and/or AP deposits in the brain, comprising administering to a patient an induction dose of 10 to
60 mg/kg of an anti-N3pGlu AR antibody for a period of 6 month or less. More particularly. the
invention provides a method of preventing memory loss or cognitive decline in clinically
asy mptomatic patients with low levels of AB1-42 in the cerebrospinal fluid (CSE) 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 AR antibody . In another more particular embodiment, the present
mvention provides a method of preventing memory oss or cognitive decline in clinically
asymptomatic patients with low levels of AR1-42 in the cerebrospinal fluid (CSF) and/or AR
deposits in the brain, comprising adounistering to the patient an induction dose of 10 to 60 mg/kg
20 every two weeks of an anti-N3pGlu AP antibody for a period of 6 months or Iess. In another more
particular embodiment, the present invention provides a method of preventing memory loss or
coguitive decling in clinically asymptomatic patients with low levels of AB1-42 m the
cerebrospinal flind (CSF) and/or AP deposits in the brain, administering to the patient a monthly
induction dose of 10 to 60 rag/kg of an anti-N3pGlu AR antibody for a period of 6 months or less.
25 Inapreferred embodiment of the invention for a a method of preventing memory loss or cognitive
decline in chuically asymptomatic patients with low levels of AB1-42 in the cerebrospinal fluid
(CSF) and/or AP deposits in the brain, the one-time, biweekly and monthly induction dose
administered to a patient is 20 to 40 mg/kg or 15 10 30 mg/kg. In another preferred embodiment of
the present invention, the one-time induction dose administered to a patient is 10mg/kg, 13

30 my/ke, 20me/ke or 40mg/kg. In an alternative preferred embodiment of the present invention, the
biweekly and monthly induction dose administered to a patient 1s 10mg/kg, 15 mg/kg, 20mg/kg or
40rag/kg for a period 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
asymptormatic patients known to have an Alzheimer's discase-causing genetic mutation,
comprising administering to a patient an induction dose of an anti-N3pGlu AR antibody for a
period of 6 months or less. Particolarly, the present provides a method of treating clinically

5 asymptomatic patients known to have an Alzheimer's discase-causing genetic mutation,
comprising administering to a patient an induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP
antibody for a period of 6 month or less. More particularly, the invention provides a method of
treating climcally asyvmptomatic paticnts known 1o have an Alzheimer's discase~causing genetic
mutation, comprising administering to the patient a one-time induction dose of 10 to 60 mg/kg of

10 an anti-N3pGlu AR antibody. In another more particular embodiment, the present invention

provides a method of treating clinically asymptomatic patients known to have an Alzheimer's
discase~causing genetic mutation, comprising administering to the patient an induction dose of 10
to 60 mg/kg every two weeks of an anti-N3pGlu Af antibody for a period of 6 months or less. In
ancther more particular embodiment, the present invention provides a method of treating

15 chinically asymptomatic patienis known to have an Alzheimer's discase-causing genctic mutation,

administering (o the patient a monthly nduction dose of 10 to 60 mg/kg of an anti-N3pGlu AR
antibody for a period of 6 months or less. In the present inveation “chinically asyvmptomatic
patients known to have an Alzheimer's disease-causing genetic mutation”, include patients known
0 have a PSEN1 E280A Alzheimer's discase-causing genetic mutation (Paisa mwutation), a genetic
20 mutation that causes autosomal-dominant Alzheimer's disease or are at higher risk for developing
AD by virtue of carrving one or two APOE e4 alleles comprising administering to the said patient
a pharmaceutical 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
discase-causing genetic rutation,, the one-time, biweekly and montbly induction dose

25 administered fo a patient is 20 to 40 mg/kg or 15 10 30 mg/kyg. In another preferred embodiment of

the present invention, the one-tirne induction dose administered to a patient is 10mg/kg, 15
mg/kg, 20mag/kg or 40mg/kg. In an alternative preferred embodiment of the present inveation. the
biweckly and monthly induction dose administered to a patient is 10mg/kg, 135 mg/kg, 20mg/kg or
40rag/kg for a period of 6 months. The anti-N3pGlu AP antibody is preferably selecied from

30 Table A

In a further embodiment, the present invention provides a method of treating a disease
characterized by deposition of Af 1n the brain, comprising adrainistering to a patient ap indection
dose of an anti-N3pGlu AP antibody for a period of & months or less, wherein the Af deposit in

the braia 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 AR, comprising administering to a patient an induction dose of 10 to 60 mg/kg of
an anti-N3pGla AP antibody for a pertod of 6 month or less, wherein the A deposit in the brain
of a human patient is reduced by 35-100% within 6 months post indoction dose treatment. More
5 particularly, the present invention provides a method to treat a disease characterized by AB
deposits in the brain of a human patient comprising administering to the patient a one-time
wndhuction dose of 10 to 60 mg/kg of an anti-N3pGlu AR antibody, wherein the AP deposit 1a the
brain of a human patient is reduced by 35-100% within 6 months post induction dose treatment.
In another more particolar embodiment, the present invention provides a method to treat a disease
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 ot fess, wherein the AR deposit in the brain of a huwnas patient is reduced by 35-100%
within 6 months post induction dose treatment. In another more particular embodiment, the
present invention provides a method 1o treat a discase characterized by AP deposits in the brain of
15 a patient comprising administering to the patient a monthly induction dose of 10 to 60 mg/kg of
an anti-N3pGla A antibody for a period of 6 months or less, wherein the A deposit in the brain
of a human patient is reduced by 35-100% within 6 months post induction dose treatment. o 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 alternative preferred embodiment of
20 the present invention, the biweekly and monthly induction dose administered to a patient is
10me/ke, 15 mg/ke, 20me/kg or 40mg/kg for a period of 6 months. The anti-N3pGlu AP antibody
is preferably selected 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 amyloid 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 brain of a luman patient is 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 disease, Down’s syndrome, and climical or
pre-clinical cerebral amyloid angiopathy, comprising administering to a patient an induction dose
30 of 10 to 60 mg/ke of an anti-N3pGlu A antibody for a period 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
treatment. More particularly. the present tnveation provides a method of treating clinical ot pre-
clinical Alzheimer’s disease, Down’s syndrome, and clinical or pre~clinical cerebral amyloid

angiopathy, corprising administering to the patient a one-time induction dose of 10 to 60 mg/ky
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of an anti-N3pGlu AR antibody, wherein the AP deposit in the brain of a human patient is reduced
by 35-100% within 6 mounths post induction treatment. In another more particular erabodimenst,
the present invention provides a method of treating chimcal or pre-clinical Alzheimer’s disease,
Down’s syndrome, 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, whercin the AP deposit in the brain of a
human patient is reduced by 33-100% within 6 months post induction treatment. In another more
particular embodiment, the present invention provides a method of treating chinical or pre-clinical
Alzhetrer’s disease, Down’s syndrome, and chinical or pre-chinical cerebral amyloid angiopathy,
10 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 AR deposit in the brain of a
huraan patient is reduced by 35-1060% within 6 months post induction treatment. In an
embodiment of the preferred invention, the anti-N3pGlu AP antibody is sclected from Table A.
In an embodiment, the present invention provides a method of slowing cognitive and/or
15 functional decline in a patient diagnosed with pre~clinical Alzheimer’s discase or clinical
Alzhetmer’s disease, comprising administering to a patient an induction dose of an anti-N3pGlu
AP astibody for a period of 6 months or less, wherein the AR deposit in the brain of a buman
patient 1s reduced by 35-100% within 6 months post induction dose treatment. Particularly, the
present invention a racthod of slowing cognitive and/or functional decline in a patient diagnosed
20 with pre-clinical Alzheimer’s disease or clinical Alzheimer’s disease, comprising administering to
a patient an induction dose of 10 to 60 mg/kg of an anti-N3pGhu A antibody for a pertod of 6
mouth or less, wherein the A deposit in the brain of a human patient is reduced by 35-100%
within 6 months post induction treatment. More particularly, the present invention provides a
method of slowing cognitive and/or functional decline in a patient diagnosed with pre-clinical
25 Alzheimer’s disease or clinical Alzhetiner’s disease, comprising administering to the patient a
one-time induction dose of 10 to 60 mg/kg of an anti-N3pGlu A antibody, wherein the AR
deposit in the brain of a buraan patient is reduced by 35-100% within 6 months post induction
treatment. In another more particular embodiment, the present invention provides slowing
coguitive and/or functional decline in a patient diagnosed with pre-clinical Alzhetiner’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,
wherein the AP deposit in the brain of a bumae patient is reduced by 35-100% within 6 months
post induction treatment. In another more particular embodiment, the present invention provides a

method of slowing cognitive and/or functional decline in a patient diagnosed with pre-clinical
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Alzheimer’s discase or clinical Alzheimer’s disecase, comprising administering to the paticnt a
mounthly induction dose of 10 to 60 me/kg of an aoti-N3pGlu Af 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 induction treatment. In a preferred embodiment of the present invention, the
5 one-time 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 biweekly and monthly induction
dose administered to a patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6
months. The ant-N3pGlu AP antibody 1s preferably selected from Table A
In an emnbodiment, the present 1nvention provides a method of treating clinical or pre-clinical
10 Alzheimer’s disease, Down’s syndrome, and clinical or pre-chinical CAA with an anti-N3pGlu AP
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 induction treatinest and maintained in a reduced
state for a period of 2-10 years post treatment. More preferably, for 2-5 years. Even more
preferably, for 5-10 years. Particnlarly. the present invention provides a method of treating
15 chinical or pre-clinical Alzheimer’s disease, Down’s svndrome, and clinical or pre-clinical
cerebreal amyloid angiopathy, comprising administering to a patient an induction dose of 10 to 60
mg/kg of an anti-N3pGhu AR astibody for a perind of 6 month or less, wherein the A deposit in
the brain of a human patient is reduced by 35-100% within 6 months post induction treatment and
maintained in a reduced state for a period of 2-10 years post treatment. More preferably, for 2-5
20 years. Even more preferably, for 3-10 years. More particularly, the present invention provides a
method of treating chinical or pre-chmcal Alzheimer’s disease, Down’s syndrome, and clinical or
pre-clinical cerebral amyloid angiopathy, comprising administering to the paticat a one-time
mduction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody, wherein the A deposit in the

Qa7

brain of a human patient is reduced by 35-100% withia ¢ mouths post induction treatment and

25 maintained in a reduced state for a period of 1-10 years post treatment. More preferably, for 2-5
years. Even more preferably, for 5-10 years. In another more particular embodiment, the present
wveation provides a method of treating clinical or pre-clinical Alzhetmer’s disease, Down’s
svndrome, and clinical or pre-clinical cerebral amyloid angiopathy, comprising administering to
the patient an induction dose of 10 to 60 mg/kg every two weeks of an anti-N3pGlu AP antibody

30 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 months post induction treatment and maintained in a redoced state for a
period of 2-10 years post treatment. More preferably, for 2-5 years. Even more preferably, for 5-
10 years. In ancther more particular embodiment, the present invention provides a method of

treating clinical or pre-clinical Alzbeimer’s disease, Dowa’s syudrome, and clinical or pre-clinical
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cerebral amyloid angiopathy, comprising administering to the patient a monthly induction dose of
10 10 60 mg/ke of an auti-N3pGle A antibody for a period of 6 months or less, wherein the AB
deposit in the brain of a human patient 1s reduced by 33-100% within 6 months post induction
treatment and maintained in a reduced state for a period of 2-10 years post treatment. More

5 preferably, for 2-5 years. Even more preferably, for 5-10 years. In a preferred embodiment of the
present invention, the one-time mduction dose administered to a patient is 10mg/kg, 15 mg/kg,
20mg/kg or 40mag/ke. In an altemative preferred embodiment of the present invention, the
biweckly and monthly induction dose admimstered to a patient 1s 10mg/kg, 15 mg/kg, 20mg/kg or
40rag/kg for a period of 6 mounths. The anti-N3pGlu AP antibody is preferably selected from

10 Table A,

The present invention also provides a method of treating a disease characterized by deposition
of AP in the brain, comprising administering to a patient an induction dose of an anti-N3pGin AB
antibody for a period of 6 months or less followed by a maintenance dose of an anti-N3pGlu Ap
antibody every 12, 3. 5 or 10 vears post completion of the induction treatment. Particelarly, the

15 present invention provides a method to treat a disease characterized by AR deposits in the brain
of a human patient comprising administering (o the patient positive for amyloid deposits a one-
time induction dose of 10 to 60 mg/kg of an anti-N3pGlu AR antibody foliowed by a maintenance
dose of an anti-N3pGlu AP antibody every 1, 2, 3. 5 or 10 years post completion of the induction
treatment. Tn another more particular embodiment, the present ravention provides a method to

20 treat a disease characterized by AP deposits in the brain of a patient positive for amyloid deposits
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 followed by a maintenance dose of
an anti-N3pGla 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

25 treat a disease characterized by AP deposits in the brain of a patient positive for amyloid deposits
comprising administering to the patient a monthly indaction dose of 10 to 60 mg/kg of an anti-
N3pGlu AP antibody for a peried of 6 months or less followed by 2 maintenance dose of an anti-
N3pGlu Af antibody every 1, 2, 3, 5 or 10 vears post completion of the induction treatment. In
one particular embodiment the maintenance dose of an AP antibody is given every year. In

30 another particular embodiment the maintenance dose of an AP antibody is given every 2 years. In
another particular embodiment the maintenance dose of an AR antibody is given every 3 years. In
another particular embodiment the maiatenance dose of au AP antibody is given every 5 years. In
another particular embodiment the maintenance dose of an AP antibody is given every 10 years.

In another particular embodiment the maintenance dose of an AP antibody is given every 2 t0 5
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vears. In another particular embodiment the maintenance dose of an A antibody 15 given every 3
to 10 yvears. In an embodiment of the present invention the same anti-N3pGlu AB antibody 1s used
for the induction and maintenance dose. In another embodiment of the present invention different
anti-N3pGlu antibodics are used for the induction 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 A in the brain, comprising administering to a patient an induction
dose of an anti-N3pGlu AP antibody for a period of 6 months or less in simultaneous, separate, or
10 sequential combination with an cffective amount of a BACE inhibitor. In a particular
embodiment, the present invention provides a method of treating a disease characterized by
deposition of AP 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 simultaneous, separate, or sequential
combination with an effective amount of a BACE inhibitor. In another particular emnbodiment,
15 the present invention provides a method of treating a disease 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-N3pGla AR antibody for a period of 6 months or less in sinultancous, separate,
or sequential combination with an effective amount of a BACE inhibitor. In another particular
erabodiment, the present invention provides a method of treating a disease characterized by
20 deposition of AP in the brain, coraprising administering to the patient a monthly induction dose of
10 to 60 mg/kg of an anti-N3p(Glu AP antibody for a period of 6 months or less in simaltancous,
separate, or sequential combination with an effective amount of a BACE mhibitor. In another
preferred embodiment of the present invention, the one-time induction dose administered to a
patient is 10mg/kg, 13 mg/ke, 20me/kg or 40mg/kg. In an altemative preferred embodiment of
25 the present invention, the biweekly and monthly induction dose administered to a patient is
10mg/kg, 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) a compound of formula
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also referred to by the compound name N-[3-{(4aR.7a5)-Z-amino-6-(5-
fluoropyrimidin-2-v1)-4,4a,5,7-tetrahy dropyrrolo|3.4-d{] 1, 3}jthiazin-7a-y1}-4-

fluoro-phenyi}-5-methoxy -pyrazine-2-carboxamide, or a pharmaceutically

5 acceptable salt thereof ;

b) tosylate sakt of N-[3-[(4aR.7a5)-2-amino-6-(S-fluoropyrimdin-2-y -4 42,57~
tetraliydropyrrolo|3,4-di{1,3thiazin-7a-y1}-4-fluoro-phenylj-5-methoxy-
pyrazine-2-carboxamide;

oy crystalline foro of 2 N-{3-[(4aR,7aS)-2-amino-6-(5-fluorepy rimidia-2-y I)-
10 44,3 .6, 7-tetraby dropyrrolof3,4-d}{ 1, 3jthiazin-7a(4 H)-y1}-4-fluoro-phenyt]-5-
methoxy -pyrazine-2-carboxamide; and
d) a compound of the formula
N
H. X
r;;)\
H
15 also reforred to by the compound name N-{3JER3-Amine-3 6-dilydro-2, 3~

dimethy -1 dioxido-2H-1 2 4-thiadiamin-S-v H-4-fluoropheny - S-fluoro-2 -

pyridinecarboxarnide or the generic name, verubecestat, or a phatmaceuiically
acceptable salt thereofl
In another more particular embodiment of the present invention, the anti-N3pGlu AP antibody
20 is preferably B12L and the BACE inhibitor is sclected from the group consisting of

a) acompound of formala
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L
- |
HyCO SN
also referred to by the compound name N-[3-{(4aR.7a5)-Z-amino-6-(5-
fluoropyrimidin-2-v1)-4,4a,5,7-tetrahy dropyrrolo|3.4-d{] 1, 3}jthiazin-7a-y1}-4-

fluoro-phenyi}-5-methoxy-pyrazine-2-carboxamide, or a pharmaceutically

N

acceptable salt thereof ;

b) tosylate sakt of N-[3-[(4aR.7a5)-2-amino-6-(S-fluoropyrimdin-2-y -4 42,57~
tetraliydropyrrolo|3,4-di{1,3thiazin-7a-y1}-4-fluoro-phenylj-5-methoxy-
pyrazine-2-carboxamide;

oy crystalline foro of 2 N-{3-[(4aR,7aS)-2-amino-6-(5-fluorepy rimidia-2-y I)-

10 44,3 .6, 7-tetraby dropyrrolof3,4-d}{ 1, 3jthiazin-7a(4 H)-y1}-4-fluoro-phenyt]-5-

methoxy -pyrazine-2-carboxamide; and

d) a compound of the formula

>
aise raferred to by the compouond namse N-{3-[(3R}-3-Amine-3 S-dibvdeo-2.3-
15 dimethy -, I-dioxado-2H- 1,2 4-hiadiazin-S -4 Huoropheny f-5-fooro-2-
pyridinecarboxamide or the generic name, verubecestat, or a pharmaceuiically
acceptable salt thoreof
In an embodiment, the present invention also provides a method of treating a disease
characterized by deposition of A in the brain, comprising administering to a patient a one-time
20 induction dose of an anti-N3pGla AP antibody for a period of 6 months or less in simultancous,
separate, or scguential combination with an effective amount of an AR antibody. In a particular
cmbodiment, 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

monthly induction dose of 10 to 60 mg/kg of an anti-N3p(Glu 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 antibody, wherein the AP antibody comprises an amino acid light chain (LC) and an amino
acid heavy chain (HC) selected from the group consisting of
Ay LC of SEQ ID NO: 65 and HC of SEQ ID NO:66 (solanezumab);
5 B) LCof SEQ ID NO: 61 and HC of SEQ ID NO: 62 (crenczumab);
Cy LC of SEQ 1D NO: §7 and HC of SEQ [D NO: 58 (aducunumab);
D) LCof SEQ 1D NO: 63 and HC of SEQ ID NO: 64 (BAN2401) and;
Ey LCof SEQ ID NGO: 39 and HC of SEQ 1D NO: 60 (gantencrumab).
In a preferred embodiment of the present invention, the one-time biweekly and monthly mduction
10 dose administered to a patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/ke. The anti-N3pGlu AR
antibody is preferably selected from Table AL
In an embodiment, the present fnvention also provides a method of reating a discase
characterized by deposition of AP m the brain, comprising admministering fo a patient a one-time,
biweekly or monthly induction dose of 10 to 60 mg/kg of an anti-N3pGhe AP antibody for a
15 period of 6 months or less in simultancous, separate, or sequential combination with an effective
arecunt of a 20 kD pegylated anti-Af Fab antibody, wherein the anti-Af Fab comprises an amino
acid light chain variable region of SEQ ID NO: 55 and an anuna acid heavy chain variable region
of SEQ ID NG:36. In a preferred embodiment of the present invention, the one-time biweekly and
mouthly induction dose administered to a patient is 10mg/ke, 15 mg/ke, 20mg/kg or 40mg/kg.
20 The anti-N3pGlu AD antibody is preferably selected from Table A,

In another embodiment of the present invention also provides a method of treating a disease
characterized by deposition of AR in the brain, comprising administering to a paticnt a one-time,
biweekly or monthly induction dose of 10 to 60 mg/kg of an anti-N3pGlu Af antibody for a
period of 6 months or less in stmultaneous, separate, or sequential combination with an effective

25 amount of a symptomatic agent to treat Alzheimer’s disease. Symptomatic agenis can be selected
from cholinesterase inhibitors (ChEIs) and/or a partial N -methyl-D-aspartate (NMDA)
antagouisis. In a preferced embodiment the agent is a ChEL Tn another preferred embodiment the
agent is a NMDA antagonist or a combination agent comprising a ChEI and NMDA antagonist. In
a more preferred embodiment of the present invention, the one-time induction dose administered

30 toapatientis [0mg/ke, 13 mg/ke, 20me/kg or 40mg/kg. In an alternative more preferred
embodiment of the present mvention, the biweekly and monthly induction dose admimstered to a
patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6 raonths. The anti-N3pGlu

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

5 mvention provides an anti-N3pGlu AP antibody for use in treatment of clinical or pre-clinical

Alzheimer’s disease, Bown’s syndrome, and clinical or pre-chinical cerebral amyloid angiopathy,
wherein the anti-N3pGlu AR antibody is adounistered to a patient 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 i the treatment of clinical or pre-

10 clinical Alzheimer’s disease, Down’s syndrome, and clinical or pre-clinical cercbral amyvioid
angiopathy, wherein the anti-N3pGlu AP antibody 1s administered to a patient as an induction
dose of 10 to 60 mg/kg every two weeks of an anti-N3pGiu AR antibody for a period of 6 months
or less. n 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 svndrome, and clinical or pre-clinical cerebral amyloid angiopathy, wherein the anti-N3pGlu AR
antibody 18 adnunistered to a patient as an induction dose of 10 to 60 mg/kg monthly for a period
of 6 raonths or fess. 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 clinical or pre-
clinical CAA, the one-time, biweekly and raonthly induction dose administered to a patient is 20

20 1040 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 is 10mg/ke, 15 mg/kg, 20mg/kg or 40mg/keg. In an
alternative preferred embodiment of the present invention, the biweekly and monthly induction
dose adnunistered to a patient is 10mg/kg, 13 mg/kg, 20mg/kg or 40mg/kg for a period of 6
raonihs. Even more preferably, the anti-N3pGlu AP antibody is selected frora 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 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 invention provides an anti-N3pGlu AR antibody for use in
the treatrent of prodromal AD, mild AD, moderate AD or severe AD, wherein the anti-N3pGlu

30 AP anubody is administered to a patient as a one~-fime induction dose of 10 to 60 mg/kg of an
anti-N3pGla A antibody . In another more particular embodiment, the present invention provides
an anti-N3pGlu A antibody for use in the trestient of prodromal AD, mild AD, moderate AD or
severe AD, wherein the anti-N3pGlu A anubody is administered to a patient as an induction dose

of 10 to 60 rag/kg every two weeks of an anti-N3pGlu A antibody for a period of 6 raonths or
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less. In another more particular embodiment, the present invention an anti-N3pGlu AR antibody
for use in the treatment of prodromal AD, mild AD, moderate AD or severe AD, wherein the anti-
N3pGlu AP antibody 1s 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 the in the
3 treatment of prodromal AD, mild AD, moderate AD or severe AD, the one-time, biweekly and
monthly induction dose administered to a patient is 20 to 40 mg/kg or 15 t0 3¢ mg/kg Ina
preferred embodiment of the present invention, the one-time mduction dose adiministered o a
patient 1s 10mg/ke, 15 mg/ke, 20me/ke or 40mg/kg. In an alternative preferred embodiment of
the present invention, the biweekly and monthly induction dose administered to a patient is
10 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6 months. Even more preferably, the
anti-N3pGlu AP antibody is selected from Table A.
In another erobodiment the present imvention provides an anti-N3pGlu AP antibody for
use in preventing or slowing cognitive or functional decline in a patient diagnosed with a
condition selected from clinical or pre-chinical Alzheimer’s disease, Down’s svndrome, and
15 clinical or pre-clinical cerebral amyloid angiopathy, wherein the anti-N3pGlu A antibody is
admimstered o 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-N3pGlo AP anitbody for use in prevesting or slowing
cognitive decline in a patient diagnosed with a condition selected from climical or pre~clinical
Alzheimer’s disease, Down’s syndrome, and clinical or pre-clinical cercbral amyloid angiopathy,
20 wherein the anii-N3pGlu AR antibody is administered to a patient as a one-time induction dose of
10 to 60 mg/kg of an anti-N3p(Glu AP antibody. 1o another more particular embodiment, the
present invention provides an anti-N3pGlu AP antibody for use in preventing or slowing cognitive
decline in a patient diagnosed with a condition sclected from clinical or pre-clinical Alzheimer’s
discase, Down's syndrome, and clinical or pre-clinical cerebral amyloid angiopathy. moderate AD
25 orsevere AD, wherein the anti-N3pGlu A antibody is administered to a patient as an induction
dose of 10 to 60 mg/kg every two weeks of an anti-N3pGhu AP antibody for a period of 6 months
or less. In another raore particular embodiment, the preseat invention an aati-N3pGlo AB
antibody for use in preventing or slowing cognitive dechne n a patient diagnosed with a
condition selected from clinical or pre-clinical Alzbeimer’s disease, Down’s syndrome, and
30 clinical or pre~clinical cerebral amyloid angiopathy, 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 invention for use in preventing or slowing cognitive
decline in a patient diagnosed with a condition sclected from clinical or pre-clinical Alzheimer’s

disease, Down's syndrome, and clinical or pre-clinical cerebral amyloid angiopathy, the one-time,
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biweckly and monthly induction dose administered 1o a patient ts 20 to 40 mg/kg or 135 to 30
mg/kg. In a preferred embodiment of the present invention, the one-time induction dose
administered to a patient is 10mg/ke, 13 mg/ke, 20mg/ke or 40mg/kg. In an alternative preferred
embodiment of the present mvention, the biweekly and monthly induction dose admimstered to a
5 patientis 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6 months. Even more
preferably, the anti-N3pGlu AP antibody 1s selected from Table A
I another embodiment the present invention provides an anti-N3pGlu AP antibody for
use in reducing AP amyleid 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
10 angiopathy, wherein the anti-N3pGlu AP antibody is administered to a paticnt at a dose of 10 o
60 mg/kg for a period of 6 months or less. Particularly, 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~clinical or clinical Alzheimer’s disease, Down’s syndrome, and clinical or
pre-clinical cerebral amyloid angiopathy, wherein the anti-N3pGlo A antibody is admuinistered 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 particalar erabodiment, the present wvention provides an anti-N3pGlo AP antibody
for use in reducing AP amyloid plaque load in the brain of a patient diagnosed with pre-clinical or
chnical Alzheimer’s disease, Down’s syndrome, and chinical or pre-clinical cerebral amyloid
angiopathy, wherein the anti-N3pGlu A antibody is administered to a patient as an induction
20 dose of 10 1o 60 mg/kg every two weeks of an anti-N3pGlu AP aniibody for a period of 6 months
or less. In another more particular embodiment, the present invention provides an anti-N3pGlu A
antibody for use in reducing AP amyloid 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 cerebral
amyloid angiopathy, wherein the anti-N3pGlu Af astibody is administered to a patient 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 invention for use in reducing AP amyloid plague load in the brain of a patient
diagaosed with pre-clinical or clinical Alzheimer’s disease, Down’s syndrome, and clinical or
pre-clinical cercbral amyloid angiopathy, the one-time, biweekly and monthly induction dose
administered to a patient is 20 to 40 rmag/kg or 13 o 30 mag/kg. In another preferred embodiment 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 alternative preferred embodiment of the present invention, the
biweeklv and monthly induction dose administered to a patient is 10mg/ke, 15 mg/kg, 20mg/kg or
40mg/kg for a period of 6 months. Even more preferably, the anti-N3pGlu 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 asymptomatic patienis kunows to have Alzbeimer’s disease causing
genetic mutation, wherein the anti-N3pGlu AP antibody is administered to a patient at a dose of
19 to 60 mg/kg for a period of 6 moaths or less. Particularty, the present invention provides an

5 anti-N3pGlu AP antibody for use in treating asymptomatic patients known to have Alzheimer’s
disease causing genetic mutation, wherein the anti-N3pGlu AP antibody 1s administered to a
patient 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-N3pGla AP antibody for use
in treating asyraptomatic patients known to have Alzheimer’s disease causing genetic mutation,

10 wherein the anti-N3pGlu AP antibody is administered to a paticnt as an induction dose of 16 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 erabodiment, the present invention provides an anti-N3pGlo AP antibody
for use in freating asy mptomatic patients known to have Alzheimer’s disease causing genetic
mutation, wherem the anti-N3pGlu AP antibody is administered to a patient as an induction dose

15 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 treating asyraptomatic patients known to have Alzheimer’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 invention, the one-
time induction dose adounistered to a patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg. Inan

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

dose administered to a patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40me/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 A
antibody for the manufacture of a medicament for the treatment of clinical or pre-clinical

25  Alzheimer’s discase, Down’s svndrome, 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 A
antibody administered to a patient for a period of 6 months or less. Particularly, the present
invention 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 amyloid angiopathy, wherein the medicament comprises a one-time induction

dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody administered to a patient.. In another more
particular embodiment, the present inveation 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, Down’'s syndrome, and clinical or pre-clinical cerebral amyvloid angiopathy, wherein the
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medicament comprises an induction dose of 10 to 60 mg/kg of an anti-N3pGlu AP antibody
admiaistered 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 A antibody
for the manufactore of a medicament for the treatment of chinical or pre-clinical Alzheimer’s
5 discase, Down’s svndrome, 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 patient every raonth for a period of 6 months or less. In a preferred embediment
of the invention the one-time, biweekly and monthly induction dose administered to a patient is
20 to 40 mg/kg or 15 1o 30 me/kg. In another preferred embodiment of the present invention, the
10 one-time 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 biweekly and monthly induction
dose administered to a patient is 10mg/kg, 15 mg/ke, 20me/kg or 40mg/kg for a period of 6
months. Even more preferably, the anti-N3pGlu AP antibody 1s selected from Table A.
In another embodiment the present invention provides for a use of an anti-N3pGlo A
15 anubody for the manufacture of a medicament for the treatment of prodromal AD, mild AD,
moderale AD or severe AD, wherein the medicament comprises an induction dose of 10 to 60
mg/kg of an anti-N3pGhu AR astibody administered to a patient for a period of 6 months or less.
Particularly, the present invention provides for a use of an anti-N3pGlu AP antibody for the
manufactore 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-N3pGloe 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 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/kg of an anti-N3pGlu AP antibody administered to a patient every two weeks for a period of 6
mounths or less. In another more particelar embodiment, the present invention provides for a use of
an anti-N3pGhu AR aotibody for the maoufacture of 2 medicament for the teeatment of prodroraal
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 antibody administered to a patient monthly for 3 period
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 1s 20 to 40 mg/kg or 15 to 30 mg/ke. In another
preferred erabodiment 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 alternative preferred embodiment of

the present invention, the biweekly and monthly induction dose administered (o 3 patient is
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10mg/ke, 13 mg/ke, 20mg/kg or 40mg/kg for a period of 6 months. Even more preferably, 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 a medicament for preventing or slowing cognitive or fonctional
5 decline in a patient diagnosed with a condition selected from clinical or pre-~clinical Alzheimer’s
disease, Down’s syndrome, and clinical or pre~clinical cerebral amyloid angiopathy, wherein the
medicament coraprises an induction dose of 10 to 60 mg/kg of an anti-N3pGlu AR antibody
administered to a patient for a period of 6 months or less. Particularly, the present invention
provides for a use of an anti-N3pGlu AP antibody for the manwfacture of a medicament for
10 preventing or slowing cognitive decline in a patient diagnosed with a condition selected from
clinical or pre-climical Alzheimer’s discase, Bown’s syndrome, and clinical or pre~clinical
cerebral amyloid angiopathy. wherein the medicament conprises a one-tine induction dose of 10
to 60 mg/kg of an anti-N3pGlu AP antibody administered to a patient for a period of 6 months or
fess. In another more particular ernbodiment, the present invention provides for a use of an anti-
15 N3pGlu AP antibody for preventing or slowing cognitive decline in a patient diagnosed with a
condition sclected from clinical or pre~clinical Alzheimer’s disease, Down’s syndrome, and
chinical or pre-clinical cerebral amyloid 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 a patient for a period of 6 months or less. In another more particular embodiment, the present
20 mvention provides for a use of an anti-N3pGlu AP antibodv for preventing or slowing cognitive
dechine 1n a patient diagnosed with a condition selected from clinical or pre-chuical Alzheimer’s
disease, Down’s svndrome, 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-N3pGla AB
antibody adwministered to a patient monthly for a period of 6 mouths or fess. In a preferred
25 crabodiment of the invention the one-~time, biweekly and monthly induction dose administered to
a patient 15 20 to 40 mg/kg or 15 to 30 mg/kg. In another preferred embodiment of the present
wvention, the one-time induction 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
mounthly induction dose administered to a patient is 10mg/ke, 15 mg/kg, 20mg/kg or 40mg/kg for
30 apenod of 6 months. Even more preferably, the anti-N3pGlu AP antibody is selected from Table
A
In another ernbodiment the present invention provides for a use of as anti-N3pGiu AR
antibody for the manufacture of a medicament for treating asymptomatic patients known to have

an Alzhetmer’s discase causing genetic mutation, wherein the medicament s 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
less. Particularly, the present tnvention provides for a use of an anti-N3pGlu A antibody for the
manufacture of a medicament for treating asvmptomatic patients known to have an Alzheimer’s
discase causing genetic mutation, wherein the medicament corprises a one-time induction dose
5 of 10 to 60 mg/kg of an anti-N3pGlu AP antibody administered to a patient for a period of 6
months or less. In another more particalar embodiment, the present invention provides for a use of
an anti-N3pGha AR antibody treating asymptomatic patients known to have an Alzhetmer’s
discase causing genetic mutation, wherein the medicament comprises an induction dose of 10 to
60 mg/kg of an anti-N3pGlu AB 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-N3pGlu AP antibody treating asymptomatic patients known to have an Alzheimer’s
disease causing genetic mutation, wheren the medicament comprises an induction dose of 10 to
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 emmbodiment of the invention the one-time. biweekly and monthly
15 induction dose administered to a patient is 20 to 40 mg/kg or 15 to 30 mg/kg. In another preferred
erabodiment of the present invention, the one-time induction dose administered to a patient is
10mg/kg. 15 ma/ke. 20me/kg or 40mg/kg. In an alternative preferred embodiment of the present
myvention, the biweckly and monthly induction dose admimistered (o a patient s 10mg/kg, 15
mg/keg, 20mg/kg or 40mg/kg for a period of 6 months. Even more preferably, the anti-N3pGhi AR
20 antibody is selected from Table A.

In another 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-N3pGlu AP
antibody administered to a patient for a period of 6 months or less, and wherein the AR deposit in

25 the brain of a patient is reduced by 35-100% within 6 months post induction dose treatiaent.
Particularly the present invention provides for a use of an anti-N3pGlu AP antibody for the
manufaciure of a medicament for reducing AP deposits in the brain of 3 patient, wherein the
medicament comprises a one~-time induction dose of 10 to 60 mg/kg of an ant-N3pGlu AR
antibody administered to a patient for a period of 6 months or less, and wherein the AP 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-

N3pGlu AB 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 AP antibody for the manufacture of a medicament for reducing Ap
deposits 1 the brain of a patient, wherein the medicament compnises an induction dose of 10 to 60
5 mg/kg of an anti-N3pGlu AP antibodv administered to a patient monthlyfor a period of 6 months
or less, and wherein the A deposit in the brain of a patient is reduced by 35-100% within 6
months post induction dose treatmuent.. In a preferred ernbodiment of the invention the one-time,
biweekly and monthly induction dose administered to a patient 1s 20 to 40 mg/kg or 13 to 30
mg/kg. In another preferred embodiment of the present invention, the one-time mduction dose
10 admumstered 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 admimstered (o a
patient is 10mg/kg, 15 mg/kg, 20mg/kg or 40mg/kg for a period of 6 months. Even mose
preferably, the anti-N3pGlu AP antibody is selected from Table A

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

[y
(1

N3pGlu A over AP or AP The sequence of N3pGlu AR is the amino acid sequence of SEQ

{D NQO: 31, In particular embodiments, the anti-N3pGlu AR antibodies comprise anuno acid

sequences listed in Table A. More specifically. the anti-N3pGle AP antibodies of the present

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

(HCVR), wherein said LCVR comprises LCDR1, LCDR2 and LCDR3 and HCVR comprises

20 HCDRI, HCDR2 and HCDR3 which are selected from the group consisting of’

ay LCDRU1is SEQID. NOG: 17, LCDR2 is SEQ ID. NO: 18, LCDR3 is SEQ 1D, NO:
19, HCDRI is SEQ ID. NG: 20, HCDR2 is SEQ [D: NO: 22, and HCDR3 is SEQ
D NO: 23 and

by LCDRIis SEQID. NO: 17, LCDR2 is SEQID. NO: 18, LCDR3 is SEQ ID. N
19, HCDR1 is SEQ ID. NO: 21, HCDRZ2 is SEQ ID. NO: 22, and HCDR3 is SEQ
ID.NO: 24;

¢y LCDRI s SEGID NGO 17, LCDR2 s SEQ ID. NO: 18, LCDR3 s SEG ID. NG
19, HCDRI is SEQ ID. NQO: 36, HCDR2Z is SEQ 1D, NO: 22, and HCDR3 is SEQ
D NO: 37,

30 d) LCDRI s SEQID NO: 4, LCDR21s SEQ ID. NO: 6, LCDR2 is SEQ ID. NO: 7,

HCDRY 1s SEQ [D. NG: 1, HCDR2 1s SEQ ID. NO: 2, and HCDR3 is SEQ {D.

NO: 3; and

[ o]
L
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¢y LCDRIis SEQID.NG: 4, LCDR2 is SEQ ID. NO: 3, LCDR3 is SEQ ID. NG 7,
HCDRU1 is SEQ ID. NO: 1, HCDR2 is SEQ ID. NO: 2, and HCDR3 iz SEQ ID.
NO: 3.
In other embodirents, the anti-N3pGlu AB antibodies of the present invention comprise a
5 hight 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 SEQ ID NO: 23 and HCVR of SEQ 1D NG: 26,
by LCVR of SEQ 1D NO: 25 and HCVR of SEQ 1D NG: 27;
LCVR of SEQ 1B NO: 32 and HCVR of SEQ ID NG 34;
LCVR of SEQ ID NG 9 and HCVR of SEQ 1D NO: 8; and

[

10 &

20

0

LCVR of SEQ ID NO: 10 and HCVR of SEQ 1D NO: 8.

In further embodiments, the anti-N3pGlu A antibody comprises a light chain (LC) and a

heavy chain (HC), wherein said LC and HC are sclected from the group consisting of :

a)
b

LC of SEQ ID NG
LC of SEQ ID NO:
LC of SEQ ID NO:
LC of SEQ ID NO:
LC of SEQ ID NO:

28 and HC of SEQ ID NO: J
28 and HC of SEQ ID NO: -

33 and HC of SEQ [D NG:
12 and HC of SEQ ID NOG:
13 and HC of SEQ 1D NO:

11 and
1L

In other embodiments, the anti-N3pGlu AP antibody comprises two light chains (LC) and

two heavy chains (HC), wherein cach LC and cach HC are selected from the group consisting of

)
b
o)
d)
o)

a

LC of SEQ ID NO:
LC of SEQ IDNO:
LC of SEQ ID NO:
LC of SEQ ID NO:
LC of SEQID NO:

28 and HC of SEQ ID NOG:
28 and HC of SEQ ID NO:
33 and HC of SEQ [D NO:
12 and HC of SEQ ID NO:
13 and HC of SEQ 1D NO:

29,
30;
35;
11 and
11

In some embodiments, the anti-N3pGhu A antibody comprises Antibody 1, which has a
tght chain (LC) and a heavy chain (HC) of SEQ ID NOs: 12 and 11 respectively. Aatibody T

further has a light chain variable region (LCVR) and a heavy chain variable region (HCVR) of
SEQ 1D NOs: ¢ and 8 respectively. The HCVR of Antibody I futther coraprises HCDR1 of SEQ
1D NG: 1, HCDR2 of SEQ ID NQ: 2, and HCDR3 of 3EQ ID NO: 3. The LCVR of Antibody 1
further compriscs LCDR1 of SEQ ID NG: 4, LCDR2 of SEQ ID NO: 6 and LCDR3 of SEQ ID
NO: 7 respectively.

In some embodiments, the anti-N3pGlu AP antibody comprises Antibody [}, which has a
tght chain (L) and a heavy chain (HC) of SEQ ID NOs: 13 and 11 respectively. Auatibody [
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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 ID NO: 1, HCDR2 of SEQ ID NO: 2, and HCDR3 of SEQ D NG: 3. The LCVR of
Antibody H further comprises LCDR1 of SEQ ID NO: 4, LCDR2 of SEQ 1D} NO. §, and LCDR3
5 of SEQ 1D NO: 7 respectively.
In some embodiments, the anti-N3pGlu AP antibody comprises B12L, which has a light
chain (1L.C) and a heavy chain (HC) of SEQ ID NOs: 28 and 29 respectively. B12L further bas a
light chain variable region (LCVR) and a heavy chain variable region (HCVR) of 3EQ 1D NOs:
25 and 26 respectively. The HCVR of BI12L farther comprises HCDRI of SEQ ID NG: 20,
10 HCDR2 of SEQID NO: 22 and HCDR3 of SEQ ID NO: 23, The LCVR of B12L further
compriscs LCDRT of SEQ D NO. 17, LCDR2 of SEQ 1D NO: 18 and LCDR3 of SEQ 1D NO:
19 respectively.
{n some embodiments, the anti-N3pGlu AR antibody comprises R17L which has a light
chain (LC) and a heavy chain (HC) of SEQ ID NOs: 28 and 30 respectively. RI7L further 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 RI7L farther comprises HCDRI of SEQ ID NO: 21,
HCDR2Z of SEQ 1D NO: 22 and HCDR3 of SEQ ID NO: 24. The LCVR of R17L further
comprises LCDRY of SEQ D NO. 17, LCDR2 of SEQ ID NG: 18 and LCDR3 of SEQ ID NO:
19 respectively.
20 In some embodiments, the anti-N3pGlu AP antibody comprises hE8L 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 (LLCVR) and a heavy chain variable region (HCVR) of in SEQ 1D NQOs: 32
and 34 respectively. The HCVR of hE8L further comprises HCDR1 of SEQ ID NG: 36, HCDR2
of SEQ ID NO: 22 and HCDR3 of SEQ 1D NO: 37 The LCVR of hESL further comprises
25 LCDRI of SEQIDNO. 17, LCDR2 of SEQ ID NO. 18 and LCDR3 of SEQ IDNO: 19
regpectively.
In some embodiments, the anti-N3pGlu AP antibody comprises Antibody VI which has a
tight 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 VII which hasa
light chain variable region (LCVR) and a heavy chatn variable region {HCVR) of SEQ 1D} NOs:
41 and 42 respectively,
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In some embodiments, the anti-N3pGlu AP antibody comprises Antibody VI which has a
light chain variable region (LCVR) and a heavy chain variable region (HCVR) of SEQ ID NOs:
43 and 44 respectively.
In some embodiments, the anti-N3pGlu AP antibody comprises Antibody IX which has a
5 hght 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 AR antibody comprises Antibody X which has a light
chain vanable region (LCVR) and a heavy chain variable region (HCVR) of SEQ 1D NOs: 47 and
48 respectively.
10 In some embodiments, the anti-N3pGlu AP antibody comprises Antibody X1 which has a
light chain variable region (LCVR) and a heavy chain variable region (HCVR) of SEQ 1D NOs:
49 and 50 respectively.
In some embodiments, the anti-N3pGlu AB antibody comprises Antibody X which hasa
light chain variable region (LCVR) and a heavy chain 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 chain variable region (HCVR) of SEQ 1D NOs:
53 and 54 respectively.
A person of skill in the art would recognize that an embodiment 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
administering to a patient a one-time, biweekly or mounthly induction dose of an anti-N3pGlu AR
antibody for a period of 6 months or less, wherein the anti-N3pGlu AP antibody comprises a light
chain variable region (LCVR) and a heavy chain variable region (HCVR), wherein said LCVR
25 and HCVR are selected from the group consisting of:
a) LCVR of SEQ ID NO: 25 and HCVR of SEQ ID NQ: 26;
by LCVR of SEQ 1D NG: 23 and HCVR of SEGQ ID NO: 27,
¢) LCVR of SEQ ID NO: 32 and HCVR of SEQ ID NO: 34,
d) LCVR of SEQ ID NGO 9 and HCVR of SEQ 1D NO: 8; and
30 e) LCVR of SEQ ID NO: 10 and HCVR of SEQ ID NO: 8.
Preferably the anti-N3pGlu A antibody compnises a LCVR of SEQ ID NO: 25 and
HCVR of SEQ ID NO: 26. More preferably the anti-N3pGlu AP antibody is adwministered one-

time or biweekly. Even more preferably, the one-time or biweckly 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
nduction dose.

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

5 clinical CAA 1n a paticnt positive for amyloid deposits, comprising administering o a patient a
one-time, biweekly or monthly induction dose of an anti-N3pGlu A antibody {for a period of 6
raonths or less, wherein the anti- N3pGlo A antibody comprises a light chain (1L} and a heavy
chain (HC), wherein said LC and HC are selected from the group consisting of

ay LC of SEQ ID NO: 28 and HC of SECQ ID NG: 29;
10 by LC of SEQ ID NO: 28 and HC of SEQ D NO: 30;
¢} LC of SEQ ID NO: 33 and HC of SEQ 1D NO: 35,
d) LC of SEQID NO: 12 and HC of SEQ ID NO: 11; and
e} LCof SEQID NO: 13 and HC of SEQ ID NOG: 11
Preferably the anti-N3pGlu AP antibody comprises a LC of SEQ ID NO: 28 and HC of SEQ ID
15 NO: 29. More preferably the anti-N3pGlu AR antibody is administered one-time or biweekly.
Even more preferably, the one-time or biweekly dose results in 35-100% reduction in AP deposit
10 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
Alzbetmer’s discase, Down’s syndrome, and clinical or pre~-chinical CAA in a patient positive for
20 amyloid deposits, comprising administering to a patient a one-time, biweekly or monthly
mduction dose of an anti-N3p{iu AR antibody for a period of 6 months or less, wherein the anti-
N3pGlu AR antibody comprises twa light chains (LCs) and two heavy chains (HC's), wherein
gach LC and HC is selected from the group consisting of’
a) LC of SEQ ID NO: 28 and HC of SEQ ID NO: 29;
25 by LC of SEQID NO: 28 and HC of SEQ ID NO: 30;
¢} LC of SEQ ID NO: 33 and HC of SEQ D NO: 35;
dy LCof SEQID NO: 12 and HC of SEQ ID NO: 11; and
¢) LCof SEQIDNO: 13 and HC of SEQ ID NO: 11
Preferably the anti-N3pGlo AP antibody comprises a two LC’s of SEQ 1D NO: 28 aad
30 HC’sof SEQ ID 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
in AP deposit io 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-

chinical Alzheimer’s discase, 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, biweekly or
mounthly induction dose of 10 to 60 mg/kg of an anti-N3pGlu AR aatibody for a period of 6
month or less, wherein the anti-N3pGla AB antibody comprises a light chain variable region
(LCVR) and a heavy chain variable region (HCVR), wherein said LCVR aad HCVR are selected
5 from the group counsisting of:
a) LCVR of SEQ ID NO: 25 and HCVR of SEQ ID NO: 26;
by LCVR of SEQ ID NG: 23 and HCVR of SEQ 1D NO: 27,
¢} LCVR of SEQ ID NG: 32 and HCVR of SEQ 1D NO: 34;
d) LCVR of SEQ ID NO: 92 and HCVR of SEQ ID NO: 8; and
10 e) LCVRof SEQID NO: 10 and HCVR of SEQ 1D NG: 8.
Preferably the anti-N3pGlu AP antibody comprises a LCVR of SEQ ID NO: 25 and HCVR of
SEQ ID NG: 26. More preferably, the one-time, biweekly (every twio weeks) and monthly
induction dose administered to a patient is 10mg/kg, 15 mg/ke, 20mg/ke, 40me/keg, 20 to 40
mg/kg or 15 10 30 mg/kg. Even more preferably the induction dose of the anti-N3pGhu AB
15 aniibody is administered one-time or biweekly. Even more preferably, the one-timee or biweckly
dose results in 35-100% reduction in AP deposit 1n the brain of the patient within 6 months of
administration of the induction dose.
In an embodiment, the present invention provides a method of treating or preventing clinical
or pre~clinical Alzheimer’s discase, Down’s syndrome, and ¢linical or pre-clinical CAA ina
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 AP antibody for a period of 6
mouth or less, wherein the anti- N3pGlu A antibody comprises a light chain (LC) and a heavy
chamm (HC), wherein said LC and HC are selected from the group consisting of :
a) LC of SEQ ID NO: 28 and HC of SEQ ID NO: 29;
25 by LC of SEQID NO: 28 and HC of SEQ ID NO: 30;
¢} LC of SEQ ID NO: 33 and HC of SEQ D NO: 35;
dy LCof SEQID NO: 12 and HC of SEQ ID NO: 11; and
¢) LCof SEQIDNO: 13 and HC of SEQ ID NO: 11
Preferably the anti-N3pGlo A antibody comprises a LC of SEQ 1D NO: 28 and a HC of
30 SEQID NO: 29. More preferably, the one-time, biweekly (every two weeks) and monthly
induction dose administered to a patient s 10mg/kg, 15 mg/kg, 20mg/kg, 40mg/ke, 2010 40
mg/kg or 15 to 30 mg/kg. Even mote preferably the induction dose of the anti-N3pGlo A

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 in AP deposit in the brain of the patient within 6 months of
admiaistration of the faduction dose.
The present invention also provides a method of treating or preventing clinical or pre-
chaical Alzheimer’s disease, Down’s syndrome, and clinical or pre-clinical CAA in a patient
5 positive for amyloid deposits, coraprising administering to a patient a one-time, biweekly 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 two light chains (LC) and two heavy
chaing (HC), wherem each LC and HC 15 selected from the group consisting of:
ay LC of SEQ ID NO: 28 and HC of SEQ ID NG: 29;
10 by LC of SEQ 1D NO: 28 and HC of SEQ [D NO: 30;
¢} LCof SEQID NO: 33 and HC of SEQ 1D NO: 35,
d) LC of SEQID NO: 12 and HC of SEQ ID NO: 11; and
e} LCof SEQID NO: 13 and HC of SEQ ID NOG: 11
Preferably the anti-N3pGhu AP antibody comprises two LC’s of SEQ ID NO: 28 and two
15 HC’s of SEQ 1D NO: 29. More preferably, the one-time, biweekly (every two weeks) and
monthly induction dose administered to a patient is 10me/ke. 15 mg/ke, 20mg/ke, 40me/ke. 20 to
40 mg/kg or 15 to 30 mg/kg. Even more preferably the indoction dose of the anti-N3pGla AR
antibody is administered one-time or biweekly. Even more preferably, the one-time or biweekly
dose results in 35-100% reduction in A deposit in the brain of the patient within 6 months of
20 administration of the induction dose.

One of ordinary skill in the art will appreciate and recognize that “anti-N3pGla AP
antibody”, and the specific antibodies, “"hESL”, “B12L7 and “R17L” are identified and disclosed
atong with methods for making and using said antibodies by one of ordinary skill in the art as set
foeth 1a U.S. Pateot No. 8,679,498 B2, entitled " Anti-N3pGlu Amyloid Beta Peptide Astibodies

25 and Uses Thereof”, issued March 25, 2014 (U.S. Serial No. 13/810,895). Sce for cxample Table 1
of U.S. Patent No. 8,679,498 B2. Each of these three antibodies (e.g., “hESL”, “Bi12L” and
“RI7L7) may be used as the anti-N3pGhe AP antibody of the present invention. One of vrdinary
skill in the art will appreciate and recognize that “anti-N3pGlu AB antibody”, and the specific
antibodics, “Antibody VI7, " Antibody VI, “Antibody VI, and “Antibody IX7 are identified

30 and disclosed along with methods for making and using said antibodies by one of ordinary skifl in
the art as set forth in WO20106/009987A2, entitled “Dnagnosed Autibody Assay”. Each of these
four antibodies (e.g., “Antibody V17, “Antibody VI, “Astibody VII”, and “Antibody IX ) may

be used as the anti-N3pGlu AP antibody of the present invention.
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One of ordinary skill in the art will appreciate and recognize that “anti-N3pGlu AP
antibody”, and the specific antibodies, “Antibody X7 and “Antibody X17 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 2011/151076 A2, entitled “Monoclonal Antibodics Targeting A

5 Monoclonal Antibodies”. Each of these two antibodies (¢.g., “Antibody X”and “Antibody XI7)
may be used as the anti-N3pGlu AR antibody of the present invention.

One of ordinary skill in the art will appreciate and recognize that “anti-N3pGin Af
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 ordinary skill in the

10 art as set forth in WO 2012/136552A1, entitled “ Antibodies Specific to Pyrogiutamated AB”.
Each of these two antibodics (e.g., “Antibody X1 and “Asntibody XIH™) 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, “aducanumab” 1s 1dentified and disclosed along with methods for making and

15 using said antibody by one of ordinary skilf in the art as set forth in WO14089300A 1, entitled “A
Method of Reducing Brain Amyvloid Plaques Using Anti-AP Antibodies”, published June 12,
2014, This may be vsed as the AP antibody of the present invention.

One of ordinary skill in the art will appreciate and recognize that “Ap antibody”, and the
specific antibody, “gantenerumab” is idestified 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
“Auatibodies Against Amvloid Beta 4 with Glycosylated in 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, “crenezumab” is identified and disclosed along with methods for making and

25 using said antibody by one of ordinary skill in the art as set forth in 2015120280A1, entitled
“Methods of treating alzheimer's disease”, published August 13, 2015, This may be used as the
AP antibody of the present iovention.

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

30 using 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”, issued September 27, 2011, This may be
vsed 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, “solancrureab” 1s identificd and disclosed along with methods for rasking 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,

entitled “Humanized Astibodies that Sequester ABeta Peptide”, issued March 27, 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

5 specific antibody, “Antibody X1V 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”, issued November 29, 2011 (U.S. Application No. 12/521,369).

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

The compounnd of formula:

%
N H
- N
£ ]/J\H
~
HsCO™ N

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

10

prepared by one of ordinary skill in the art as set forth in U 8. Patent No. 8,841,293 Bl entitled
“Tetrahydropyrrolothiazine Compounds”, issued September 23, 2014 (U.S. Application No.
14/195,897); sec in particular, Example 4, N-[3-[(4aR.7a8)-2-amino-6-(5-fluoropyrimidin-2-y -

15 4.4a,5,7-tetrahydropyrrolo]3.4-d}f 1,3 ]thiazin-7a-y1}-4-fluoro-phenyl|-3-methoxy -pyrazine-2-
carboxamide. The tosvlate salt of N-[3-[{4aR,7a8)-2-amino-6-(5-flucropyrimidin-2-y1)-4,4a,5,7-
tetrahydropyrrolo{3,4-dj{1,3 jthiazin-7a-y1}~4-fluoro-phenyl}-5-methoxy-pyrazine-2-carboxamide
can be prepared by one of ordinary skill 1 the art as sct forth in PCT/US2016/614423. The
crystatine form of N-[3-{(4aR,7aS)-2-amino-6-(3-flworopyrimidin-2-vi)-4,4a,5,7-

20 wtrahydropyrrolo{3,4-d}f 1, 3}thiazin-7a-y{]-4-fluoro-phenyi}-S-methoxy-pyrazine-2-carboxamide
can be prepared by one of ordinary skill 1 the art as set forth in WO 2016/043996, entitled “A
Tetrahydropyrrolof3.4-D} 1.3} Thiazine-Derivative as BACE Inhibitor”.

The compound of the formula:
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or a pharmaccutically acceptable salt thereof, is disclosed as a BACE inhibitor and can be
prepared by one of ordinary skill in the art as sct forth in U.S. Patent No. 725,071 B, entitled
“Iminothiadiazine Dioxide Compounds As BACE Inhibitors, Compositions and Their Use” issued
May 20, 2014, Crystalline forms and crystalline forms of the tosylate salt of N-{3- (5K 3~
5 Anuno-86-dihydro-2, 5-dimethyl-1, D -dionido-2H-1, 2 4-thiadiazim-Swi-4-fluorophenvii-S-fluoro-
2-pyridinecarboxamide, verubecestat, are disclosed and can be prepared by one of ordimary skill
i the art as sof forh i WOZH16/053767, entitled “Nuowvel Crystalline forras of a BACK Inhibilor,
Composiions, and their Use™,
In addition, amuno acid sequences for certain anti-N3pGhy AP antibodies used in the

10 present invention are provided below in Table A:

Table A-Antibody Amino Acid Sequences

Anti-N3pGlu Antibody LCVR HCVR LC HC
Antibody 9 8 12 11
Antibody 11 10 8 13 it
Antibody I (B12L) 25 26 28 29
Antibody 1V (R17L) 25 27 28 30
Antibody V(hESL) 32 34 33 35
Antibody V1 (3-5-6) 39 40
Antibody VIT (6-1-6) 41 42
Antibody VHI(17-4-3) 43 44
Antibody IX (24-2-3 45 46
Antibody X (9D3H6) 47 43
Antibody XI (8C4) 4 50
Antibody X1 (5C9 (LuAb1h) 51 )
Antibody XHT (2E83 (LuAbZh) 53 54

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

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

Antibedy SEQ 1D NOs
Antibody | LODR1 | LCDRZ | LCDR3 | HODRI HCDR2 HCDR3
1 4 6 7 1 2 3
i 3 5 7 i 2 3
(B2l | 17 18 19 20 22 23
IV@®ITL) | 17 18 19 21 22 24
V@ESL) | 17 18 19 36 22 37

As used heremn, an “antibody” 1s an immunoglobulin melecule comprising two Heavy
Chain (HC) and two Light Chain (LC) intercounected by disslfide bonds. The amaino terminal
5 portion of each LT 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. Assignment of amino acids to CDR
domains within the LCVR and HCVR regions of the antibodics of the present invention is based
on the following: Kabat numbering convention (Kabat, et al., Ana. NY Acad. Sci. 190:382-93

10 (1971} Kabat et al., Sequences of Proteins of Tmmunological fnterest, Fifth Edition, U.S.
Department of Health and Human Services, NIH Publication No. 91-3242 (1991)), and North
numbering convention (North ¢t al., A New Clustering of Antibody CDR Loop Conformations,
Journal of Molecular Biology, 406:228-256 (2011)). Following the above method, the CDRs of
the present invention were determined (Table B).

15 The ant-N3pGlu AP antibodies of the present invention include kappa LC and 1gG HC.
In a particular embodiment, the anti-N3pght AB antibodies of the present invention are of the
human IgG1 isotype.

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

20 phage display technologies, synthetic technologies, ¢.g., CDR-grafting, or combinations of such
or other technologies known 1n the art. The monocional antibodics of the present invention are
huraan or humanized. Humanized antibodics can be enginecred to contain onc or more human
framework regions {(or substantially human framework regions) surrounding CDRs derived from a
non-human astibody. Human framework germline sequences can be obtained from

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

FacisBook by Marie-Paule Lefrane and Gerard Lefranc, Academic 25 Press, 2001, ISBN
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(12441351 Techingues for generating human or humanized antibodies are well known in the art.
In another embodiment of the present invention, the antibody, or the nucleic acid encoding the
same, is provided in isolated form. As used herein, the term “isolated” refers to a protein, peptide
or nucleic acid that is not found in nature and is free or substantially free from other

3 macromolecular species found in a cellular environment. “Substantially free”, as used herein,

means the protein, peptide or nucleic acid of intercst comprises more than 80% (on a molar basis)
of the macromolecular species present, preferably maore than 90% and more preferably more than
95%.

The anti-N3pGlo AB antibody of the present invention is administered as a pharmaceutical

10 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 described hercin
by parental routes (¢.g., subcutancous, infravenous, intraperifoneal, inframuoscular). Subcutaneous
and intravenous routes are preferred.

The terms “treatiaent,” “treating” or “to treat” and the hke mchide restraining, slowing or

15 stopping the progression or severity of an existing symptom, condition, discase, or disorder in a
patent. The term “patient” refers to a human.

The term “prevention” means prophylactic admindstration of the antibody of the present
invention {o an asymptomatic patient or a patient with pre-clinical Alzheimer’s disease to prevent
onset or progression of the disease.

20 The terms “disecase characterized by deposition of AR or a discase characterized by AP
deposits” are used interchangeably and refer to a disease that is pathologically characterized by
AP depostis i the brain or in brain vasculature. This includes diseases 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 determised by the attending diagnostician or

25 hbealth care professional, as one skilied in the art, by using known techniques and by observing
results. This generally includes some fonm of brain plaque imagining. mental or cognitive
assessment {¢.2. Clinical Deraentia Rating — susunary of boxes (CDR-3B), Mini-Menital State
Exam (MMSE) or Alzheimer’s Disease Assessment Scale-Cognitive (ADAS-Cog)) or functional
assessment (¢.g. Alzbeimer’s Discase Cooperative Study-Activities of Daily Liviag (ADCS-

30 ADL). The cognitive and functional assessment can be used to determune changes in a patients
cognition (€.g. cognitive decline) and function {e.g. functional decling). “Chnical Alzheimer’s
disease” as used herein is a diagnosed stage of Alzheimer’s discase. It includes conditions
diagnosed as prodromal Alzheimer’s disease, mild Alzheimer’s disease, moderate Alzheimer’s

disease and severe Alzheimer’s disease. The term “pre-clinical Alzheimer’s disease” is a stage
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that precedes clinical Alzheimer’s disease, where measurable changes in biomarkers (such as CSF
AP42 levels or deposited brain plague by aravioid PET) indicate the carlicst signs of a patient
with Alzheimer’s pathology, progressing to clinical Alzheimer’s disease. This is usually before
sympioms such as memory loss and confusion are noticeable. Pre~chinical Alzheimer’s disease

5 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 ¢4 alleles.

For patients undergoing brain plagoe imaging, a patient 1s positive for amyloid deposits when
amy loid 1s detected in the brain by methods such as amyloid imaging with radiolabeled PET
compounds. An example of one such amyloid PET imaging compound is florbetapir F 18, which

10 bind with high specificity to amyloid plagues. The cherical formula of florbetapir F 18 is
CooHps®FNL0s. Amyloid imaging with radiolabeled PET compounds can be used to determine if
A deposit in the brain of a human patient 1s reduced by 35-100% 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 mmaging (with radiolabeled PET compounds) to calculate the %

15 reduction in AP deposit in the brain of the patient before and after treatment. The SUVr values
can be converted to standardized centiloid units, where 100 is average for AD and 0 is average for
voung controls, allowing comparability amongst amyloid 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 is 6 months or fess than 6 full

20 comsecutive calendar months, and wherein each monih has 28-31 days. At the least this period
mchudes a one-time induction dose given in a single administration.

A reduction or slowing of cognitive decline can be measured by cognitive assessments such
as Clinical Dementia Rating — summary of boxes (CDR-SB), Mini-Mental State Exam (MMSE)
or Alzheimer’s Discase Assessment Scale-Cogunitive (ADAS-Cog). A reduction or slowing of

25 functional decline can be measured by functional assessments such as Alzheimer’s Disease
Cooperative Study-Activities of Daily Living (ADCS-ADL).

An “induction dose” is a dose of an anti-N3pGlu A antibody that cavses a sharp reduction 1n
AP deposit in the brain of a human patient within 6 months of treatment. A “one-fime” dose is an
induction duce that s adreinisiered once (o 3 patient. A “one-tiee” dose can adse be a dose that is

30 admumstered to a pationt once with a prolonged period of tiume, such as 2-10 vears, between doges

[

i such a dose 18 needed. Whether 2 pationts neads more thas one “onc-time” 1aduction dose can
be determined by a diagnosticlan or health care professional by using known techanigues and by
observing resulia. A “biweekly” dose is a dose of that is administered o a pationt every fwo

weeks,
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A “maintenance dose” is a dose admunistered to a patient after the induction dose freatment.
A maintenance dose is an amount of antibody or drug administered to maintain the desired
therapeutic response including reduced AP deposit in the brain of a human patient. A
mainienance dose can be dose that is the same or lower in amound of antibody or drug compared
to the induction dose.

As nsed herein, “mg/kg” means an amount, in mulligrams, of antibody or drug administered to
a pationt based on s or ber bodyvweight in kilograme, A dose is given at one thme, For exanmple,

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

s

anttbody giver 1 a single adranistration. Sunilarly, & 40mp/ky dose of autihody for a patient

&

weighing 80 kg would be a 3200 mg dose of antibody giveriat a single admbmstration.

As used herein, the phrase “in combination with” refers to the administration of an anti-
N3pGle A antibodyof the present invention, with another molecule (a “combination molecule,”
such as a BACE nlubitor, symptomatic agent or AP antibody), simultancously, 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-
N3pGlu A antibody can be administered prior to, at the same time as, or subsequent to
administration of the combination molecule, o1 1n some combination thereof. Where the
combination molecule is administered at repeated intervals (e.g. during a standard course of
treatment), the anti-N3pGha A antibody can be administered prior to, at the same time as, or
subsequent to, cach administration of the combination molecule, or some combination thercof, or
at different intervals in relation to therapy with the combination molecule, or 1 a single or series
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 inhibitor
refers to a therapeutic agent, preferably 2 small molecule that inbibits the beta-secretase 1
enzyme, and can prevent the formation of amyloid plague. Examples of BACE inhibitors are
hercin disclosed.

“Syrapiereatic agends,” as used berein refer o therapautic agents used to treat the
cognitive manifestations of Alzhoimer's svmptomatically and have not shown to have any effect

on Alrheimer disease progression, These tnelude aseiyvi cholinesicrase inhibitors and NMDA

recepior antagoniais. The cholinesterase mlubitors approved for the management of AD
syrpioras inclade: donepezd] (brand narse Aricept™), galantamine (Razadyse™), and
rivastigiming (branded as Exclon and Exeloa™ Patch). Memantine (also known as NAMEDA®)
is an approved NMDA recepior antagonist. NAMZARIC® is a combination agent comprising

both aa aceiy] chobesicrase inbibitor and NMEBA receptor antagonist.
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The following Examples and assays demonstrate that the antibodies of the present
mvention are useful for treating a discase characterized by deposition of AR, such as of
Alzhetmer’s disease, Down’s syndrome, and CAA. It should be understood however, that the
following Examples are set forth by way of illustration and not Hmitation, and that various

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

Examples

Example 1: Single dose efficacy in aged transgenic mice

10 Single dose longitudinal effects of the murine surrogate mE8c anti-N3pGlu antibody
{(dgG2a) (U.S. Patent No. 8,679,498 Bl) observed in aged PDAPP transgenic mice {(18.5 to 20-
months old). To mimic AR deposition rates and conditions in humans with Alzheimer’s disease,
mice are placed on a chow dict containing a BACE inhibitor LY2811376 (0.015%) four days
prior to receiving a single intraperitoneal injection of biotinylated mE8e 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 stody demonstrated in aged PDAPP mice treated with the BACE 1nhibitor in feed
resulted in a level of BACE inhibition that led to no change in the depuosited AR over the 4-mounth
inferval (i.e. no further deposition and no clearance of deposited AP occurred). Animals are
sacrificed 4, 8, 12, or 16 weeks after the single injection of biotinylated mE8c antibody (20 mg/kg

20 or 100 mg/kg) or biotinviated controf antibody (100mg/ke) An additional control group of
transgenic mice is sacrificed at study mitation (time zero cohort) and at 4, 8, 12, or 16 weeks (age
matched control cohort). Hippocampus tissue is analyvzed by acid urea gels to measure the ARI-
42 via denaturing conditions.

Following the procedure essentially as described above, there was oo significant

25 difference in the levels of AB1-42 between the isotype control injected at 4, 8, 12, or 16-weeks
(age matched control cohort) as compared to the time zero cohort. As such, the control animals
were combined inte one coatrol group for comparison with animals injected with biotinylated
mE8c antibody. Mice that received a single injection of 20mg/kg biotinylated mE8¢ antibody had
reduced levels of hippocampal AB1-42 as compared to control antreals at 4-weeks (-6%), 8-weeks

30 (-32%; Dunmnett’s multiple comparison, p = 0.0091), 12-weeks (-17%), and 16-weeks (-19%).
The aged PDAPT mice that received a single injection of 100mg/kg biotinylated mE8c antibody
bad reduced levels of hippocarapal AB1-42 as compared to conirol animals at 4-weeks (-23%), 8-
weeks (-28%; Dunnett’s multiple comparison, p = 0.0252), 12-weeks (-14%;, and 16~weeks (-
17%).
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Example 2: Single dose target engagement in aged {ransgenic mice
3 To determine in-vivo target engagement of deposited plague after a single dose of
N3pGlu antibody, frozen hemi-brains from the single dose antibody study described in Example 1
are analyzed histologically to determine the percent area of hippocarapus 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-human antibody (to detect the bound N3pGiu antibody) and 3D6 (o detect the total amount
of deposited target in the section). Percent area bound by the N3pGlu antibody is normalized
against the total amount of deposited target 1 the section.
Following procedures essentially as described 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
rog/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 biotinylated mESc antibody (as compared to controls). Dunn non-parametric
20 analysis was used to determine p-values. The average arca of target engagement in mE8c-injected
ammals was highest after 4-weeks of treatment and the average target engagement decreased
fongitudinally 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 mE8c
group). Due to the high level of variability, significant differences wete not observed between the
25 20 and 100mg/kg mE8c single dose injected animals for the matched time points except for week

12 and 16 (p-value=0.0465, 0.0432 unadjusted Wilcoxon).

Example 3: Single-Dose and Multipic-Dose, Dose-Escalation Clinical Trial for Alzheimer’s
Disease

30 A phase 1, double-blind, randomized, placebo-~conirolled, paraliel-group, single-dose
followed by muluple-dose, dose-escalation study in patients with MCI due to AD or mild-to-
moderate AD was conducted to assess the safety, tolerability, and PK of single and multiple IV
doses of LY3002813 (Antibody [I). AD patients were enrolled into the single-ascending dose

(SAD) phase and were each administered a single intravenous (1V) dose of Antibody HI (5 dosing
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cohorts from 0.1 mg/kg [V 1o 10 mg/kg TV) or placebo followed by a 12-week follow-up period
for cach dose level After the follow-up period, the same paticnts proceeded into the muliiple-
ascending dose (MAD) phase (3 cohorts) and were administered 1V doses of Antibody 1 (0.3
mg'kg [V to 16 me/kg IV) or placebo approximately once per month for ap to 4 doses depending

5 onthe mnitial doses. This phase conchuded with a 12-weck follow-up period.

The results of the single-dose study, wherein the PK of Antibody 1 was assessed up to
84 days after a single dose, showed the mean terminal elimination half-life was approximately 4
davs after single-dose administration from 0.1 mg/kg to 3.0 mg/kg, and was increased to
approximately 10 days (243 hours) at the 10-mg/kg dose Ievel. The mean clearance valoes at

10 cach dose level ranged fron 26.3 ral/hour (10 mg/kg) to 35.6 mb/hour (1.0 mg/ke).

The results of the multiple-dose study, wherein patients entered the multiple-dose phase
12 weeks after receiving a single dose in the SAD phase, showed Antibody 1H concentrations
were significantly lower following multiple doses of Antibody 1 than following the first single
dose. In contrast to the other dose levels, at the [0-mg/kg dose level, Antibody HI concentrations

15 were generally similar to those observed after single-dose administration. Most patients at dose
fevels <3 mg/kg bad serum Antibody U1 concentrations below the limits of detection 28 days after
dosing. Patients receiving 10 mg/kg had sustained quantifiable concentrations 28 days after
dosing.

Greater than 90% of the patients with AD bad 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 after the last dose. The rapid decline of Antibody 1
concentrations after multiple-dose administration may be at least partly associated with the
presence of ADAs. Treatment group also experienced mcreased infusion related reactions upon
multiple dosiag.

25 Florbetapir scans were performed at baseline and after the last MAD dose, separated by
approximately 7 months. The change 1a whole grey matter standardized uptake value ratio (SUVr)
with cerebelbum 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
aravioid (as assessed by florbetapir PET imaging) in the 6 patients who received 3 to 5 doses of

30 10 mg/kg of Antibody 1 intravenously over 6 months, without cerebral vasogenic edema or
microhemorrhage complications in this dose group. The mean reduction of 44 CL units
corresponds to a mean 40-50% reduction in brain amyloid.

Florbetapir scans in extended follow up from three subjects treated with 3-35 doses of 10

mg/kg IV of Antibody HI {vs 2 placebo) demonstrated sustained amyloid removal 18 reonths after
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last dose. The data indicate that short term (and possibly single) dose of antu-N3pGlu A
antibodics (such as Antibody 111} is sufficient to result in 3 sustained removal of amyloid.
Chronic dosing with anti-N3pGlu AP antibodies is not required to maintain clearance of cercbral

amyloid.

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 1) 10 mg/kg intravenously over 6
months, a Phase b study is in progress to confirm that different dosing regimens (single-dose,

10 short-term “induction” dosing with higher, more frequent dosing; and chronic dosing for maximal
PD effect) can mitigate immunogenicity and immune safety issues, and produce sustained
aravloid redoction. A phase Ib, double-blind, randomized within cobort, placebo-controlled.
paraliel-group, single-and multiple-dose study in patients with MCI due to AD or mild-to-
moderate AD is beimg conducted to assess the safety, tolerability, and PK of single and multiple

15 1V doses of Antibody TH. The study will be conducted in at least seven cohorts, including single
1V doses at 10 mg/kg, 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 IV doses
every four weeks for up to 72 wecks at 10 mg/kg or 20 mg/kg (cohorts 6 and 7, respectively).

The privaary target engagement outcome is the reduction of cerebral arayloid as measured

20 by quantitative amyloid PET imaging (florbetapir CL) assessed at baseline and at 12 weeks, 24
weeks, 36 weeks, 48 weeks, and 72 weeks after starling treatment.

The results demonstrate that 10mg/kg, 20mg/ke and 40mg/kg single doses and 10mg/ke
multiple doses of Antibody 1 can reduce amyloid at 12 weeks (mean reductions in cohorts fo
date ranging from ~-12 to -39 CL by florbetapic PET). For the patieats who bave had additional

25 scans beyond 12 weeks, the amyloid clearance is sustained in the single dose cohorts, and further

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

Example 5: Expression and Purification of Engineered N3pGlu A§ 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 CHO, is either
transiently or stably transfected with an expression system for secreting antibodics using an
optimal predetermined HC.LC vector ratic or a single vector system encoding both HC and LC.
Clarified media, into which the antibody has been seereted, is purified using any of many

commonly-used techniques. For example, the mediur may be conveniently applied to a Protein A
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or G Sepharose FF column that has been equubibrated 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 0.1 M sodium phosphate buffer
pH 6.8 to 0.1 M sodium Citrate buffer (pH 2.3) Antibody fractions are detecied. 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 mulomers may be effectively removed by common techniques, including size exclusion,
hydrophobic interaction, ion exchange, or hvdroxyapatite chromatography. The purity of the
antibody after these chromatography steps s greater than 99%. The product may be immediately
10 frozen at -70°C. or may be lyophilized. The amino acid sequences for the anti- N3pGlu AR

antibodies are provided m Table A

Example 6: Binding Affinity and Kinetics
The binding affinity and kincetics of anti-N3pGhe AR antibody of the present invention
15 (Antibody I or Antibody I1) to pE3-42 Af peptide or to AP 1-40 peptide is measured by surface
plasmon resonance using BIACORE® 3000 (GE Healtheare). The binding affinity is measured by
capturing the anti-N3pGlu AP antibody via mmobilized 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 dilution
down to 3.125 nM. The experiments are carried out at 23 °C in HBS-EP buffer (GE Healthcare
20 BRI0G669; 10 mM HEPES, 150 M NaCl, 3 oM EDTA, 0.05% surfactant P20, pH 7.4).
For cach cycle, the antibody is captured with 3 ul injection of antibody solution ata 10
ug/ml concentration with 10 ul/oun. flow rate. The peptide is bound with 250 pl. injection at 50
pl/min, and then dissociated for 10 minutes. The chip surface is regenerated with 5 pl injection
of ghycine buffer at pH 1.5 at 10 pl/mL flow rate. The data is fitto a 1. 1 Langmiur binding
25 wmodel to derive eon, kot and to calculate Ko Folfowing procedures essentially as described above,

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

Table C. Binding affinity and kinetics.

Antibody Foon (x10°1/MS) Ko (x107*1/5) Kp (nM)
i 1.39 1.31 0.71
1 3.63 1.28 0.35
i 362 2.7 0.75
v 4.03 3.72 0.92
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No appreciable binding to AP 1-40 was detected, indicating that Antibodies 1-V bound
preferentially to pE3-42 AR peptide as compared to AR 1-40.

Example 7: £x Vive Target Engagement

To determine ex vivo target engagement on brain sections frore a fixed PDAPP brain,
immunohistochemical analysis is performed with an exogenously added anti-N3pGlu A
antibodies of the present invention (hE&L, B12L, R17L, Antibody 1 or Antibody IT). Cryostat
serial coronal sections from aged PDAPP mice (25-month old) are incubated with 20 yg/mE of an
exemplified N3pGlu AP antibody of the present invention. Secondary HRP reagents specific for
human g5 are emploved and the depostted plaques are visualized with DAB-Plus (DAKO).
Biotiny lated murine 3D6 antibody followed by Step-HRP secondary is used as a positive control.
The positive control antibody (biotinylated 3D6) labeled significant quantities of deposited Af in
the PDAPP hippocampus, and the anti — N3pGlu A antibodies (hE8L, BI12L, R17L, Antibody |
or Antibody 1) labeled a subset of deposits. These histological studies demonstrated that the anti
— N3pGlu AP antibodies of the present invention engaged deposited A target ex vive.

Example §: Synthesis of N-[3-{(4aR,7aS}-2-Amino-6-(5-flueropyrimidin-2-yl)-4,4a,5,7-
tetrahydropyrrole]3,4-dij1.3jthiazin-7 a-vi]-4-fluoro-phenyl]-S-methoxy-pyrazine-2-

carboxamide; toluenesulfonic acid

“\.O

Crystalline Form 2 N-[3-[(4aR,7a5)-2-aminc-6-(3-fluoropyrimidin-2-y1)-4,4a,5.7-
tetrahydropyrrolo{3,4-dj{1,3}thiazin-7a-y1}-4-fluoro-phenyi}-S-methoxy-pyrazine-2 -carboxamide
bydrated (149.15 mg) is added to ethy] acetate (2 mL). The sample is stirred at 1000 rpm at a
ternperature of 8G°C. p-Toluenesuifonic 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,7a8)-2-Amino-6-(S-flucropyrimidin-2-y1)-4,4a,3,7-
tetrabydropyreolof3,4-d 1 1.3 jthiazin-7a-vj-4-fluoro-pheny -5 -methoxy -pyrazine-2-carboxamide;
toluenesulfonic acid
N-[3-[{4aR,7aS)-2-amino-6-5-flucropyrimidin-2-v1)-4,4a, 3, 7-tctraby dropyrrolof 3,4~
5 dif1.3jthiazin~7a-yl]-4-fluoro-phenylj-3-methoxy -pyrazine-2-carboxamide (9.5 g, 19 mumol) and
p-toluenesulfonic acid (3.80 g, 19.8 mmol) are added to tetrahydrofuran (31 mL), water (7.9 mL),
and 2-propanol (8.6 mL}. The solution is heated to 40 °C. To the warm solution 18 added 2-
propanol (200.0 mL) over approximately 3 hours. The mixture is seeded shortly after the start of
the 2-propanol 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 is heated from approximately 20 °C to approximately 33 °C over a target time of 2 howrs.
The temperature is held at 55 °C for 1 howr and then cooled to about 20 °C over approximately 4
hours. The sturry is stirred for at least 10 hours at approximately 20 °C. The shury is filtered and
the wet cake is washed with water (57 mL). The product is dried in vacuoe at 45 °C for at least 10

15 hours to give the title compound (10.4 g, 81%). ES/MS (m/z): 500 (M+H).

Alternative Preparatios B of N-[3-[(4aR.7a8)-2-Amino-0-(5-fluoropyrimidin-2-yi)-4,4a,5,7-
tetrahydropy rrolo[3,4-d}[ 1,3 {thiazin-7a-v1]-4-fluoro-phenyl]-3-methoxy -pyrazine-2-carboxamide;
toluenesuifonic acid

20 N-[3-{(4aR,7a8)-2-amine-6-(5-fluoropyrimidin-2-v)-4,4a,5, 7-tetrabvdropyrrolof3 4-
djf 1,3 thiazin-7a-v1}-4-fluorc-phenyvl}-3-methoxy -pyrazine-2-carboxamide hydrated (20.7 g) is
shurried at 170 rpon i 60:40 THF H.O (85 mL) 10 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 J-KEM®

25 temperature controller. p-Toluenesulfonic acid monohydrate (7.6 g, 1.03 eq) is dissolved ina
mixtare of 60:40 THF:H.0O (20 mL) and the solution added all at once to the stirring N-[3-
{(4aR.7a8)-Z-amino-6-{ 3-fluoropy cimidin-2-y)-4,4a.5, 7-tetrahy dropyrrolof3,4-d]{ 1,3 }thiazin-7a-
v1j-4-fluoro-pheny f]~3-methoxy-pyrazine-2~carboxamide shurry at 23 °C, leading almost
immediately to a clear reddish tan sclution. The agitation rate 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,7aS)-2-amino-6-( S-fluoropy rimidin-2-y)-4 4a,5, 7-tetrahy dropyrrolof3,4-d}{ 1,3 }thiazin-7a-
vli-4-fluoro-pheny]-S-methoxy-pyrazine-2-carboxamide toluenesulfonic acid (750 mg. 3 wt %
seed load) and 1s then stirred at 23 °C for a further 15 minutes. Over 6 hours, water (226 mL,

total sclvent of 353 mL; or 13.6 vol., final solvent ratio of 17.5:82.5 THF . H,O) is added to the
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slurry, which is then stirred overnight (22 hours) at 23 °C. The shurry is filtered via vacuum,
rinsed with 13:85 THF . H,O (2x20 ml), then left on vacuum for 20 rainutes while cracks which
form in the product wet cake are manually pressed closed. The wet solids are dried at 40 °C
under vacuum for about 72 hours to give the title compound as a white crystalline solid (24.07 g,
90.0 wt %).

The ervstalline N-[3-[(4aR,7a8)-2~-amino-6-(5-fluoropyrimidin-2-v1)-4,4a,5,7-
tetrahydropyrrolo{3.4-d}f 1.3}thiazin-7a-y1j-4-fluoro-phenylj-5-methoxy -pyrazine-2-carboxamide;
toluencsulfonic acid 1s characterized by an XRD pattern using CuKa radiation as having
diffraction peaks (2-theta vahues) 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 congsisting of 19.6°, 13.8°, and 18.3°; with a tolerance for the diffraction angles of 0.2

degrees.

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

Peak Angle (2-Theta®) +/- Relative Intensity (% of
0.2° most intense peak)
i 5.0 100.0
2 13.4 229
3 13.8 373
4 14.4 20.2
5 153 28.8
6 17.5 259
7 18.5 30.7
& 19.6 458
9 20.4 17.7
10 25.6 30.1
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Sequences
<SEQ ID NQ: [; PRTI1; Artificiab> (HCDRI - Antibody [ and Antibody IT)
KASGYTFTDYVYIN
5
<SEQ ID NQ: 2; PRT1; Artificiab> (HCDRZ - Antibody 1 and Antibody 1)
WINPGSGNTKYNEKFKG
<SEQ ID N 3; PRT1; Artificiab> (HCDR3 - Autibody T and Autibody [
10 TREGETVY
<SEQ ID NG 4; PRTI; Artificial> (LCDRI - Antibody I and Antibedy 1D
KSSQSLLYSRGKTYLN
15 <SEQID NO: §; PRTI, Artificial> (LCDR2Z - Antibody 1D
YAVSKLDS
<SEQ 1D NO: 6; PRTH; Artificial> {(LCDR2 - Antibody |}
YDVSKLDS
20
<SEG ID NO: 7, PRT1; Artificial> (LCDR3 - Antibody | and Antibody D
VOQGTHYPFT
<SEQ ID NO: 8, PRTL; Artificial> (HCVR - Antibody I and Antibody H)

25 QVQLVQSGAEVKKPGSSVKVSCKASGY TFTDY YINWVRQAPGOQGLEWMGWINPGSGNT
KYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCTREGETVYWGOQGTLVTVSS

<SEQ ID NO: 9; PRTI; Artificial> (LCVR - Antibody )
DVVMTQSPLSLPVTLGQPASISCKSSQSLLY SROGKTYLNWFGQQRPGOSPRRLIYDVSKLDS
30 GVPDRFSGSGSCTDFTLKISRVEAEDVGVYYCVQGTHYPFTFGQGTKLEIK

<SEQ ID NO: 10; PRT1; Astificial> (LCVR - Antibody IT)
DIOMTQSPSTLSASVGDRVTITCKSSQSLLY SRGKTYLNWLOQOKPGKAPKLLIYAVSKLD
SGVPSRFSGSGSGTEFTLTISSLOPDDFATYYCVOGTHYPFTFGOGTKLEIK



WO 2018/005282 PCT/US2017/038999

-47-

<SEQ ID NO: 11; PRT1, Artificial> (HC - Antibody T and Antibody 1)
QVQLVQSGAEVKKPGSSVRKVSCKASGYTFTDY YINWVRQAPGQGLEWMGWINPGSGNT
KYNEKFEGRVTITADESTSTAYMELSSLRSEDTAVYYCTREGETVYWGQGTLVTVSSAS
5 TKGPSVFPLAPSSKSTSGGTAALGCLVEDYFPEPVTVSWNSGALTSGVHTEPAVLQSSGL
YSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDERKVEPRKSCDKTHTCPPCPAPELLGGPSY
FLFPPKPKDTLMISRTPEVTICVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGRKEYRKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQ
10 QGNVFSCSVMHEALHNHYTQKSLSLSPG

<SEQ ID NO: 12; PRTI, Artificial> {(LC - Antibody T}
DVVMTQSPLSLPVTLGOPASISCKSSQSLLY SRGETY LNWFQQRPGQSPRRLIYDVSKLDS
GVPBREFSGSGSGTEDFTLKISRVEAEDVGVYYCVQGTHY PFTFGQGTKLEIKRTVAAPSVEL
15 FPPSDEQLKSGTASVVCLLNNFYPREARKVOWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

<SEQ ID NO: 13; PRT1; Artificial> (LC ~ Antibody I)
DIOMTQSPSTLSASVGDRVTITCKSSOSLLYSRGKTYLNWLOOKPGKAPKLLIYAVSKLD
20 SGVPSRFSGSGSGTEFTLTISSLOPDDFATYYCVOGTHY PFTFGOGTKLEIKRTVAAPSVEI
FPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSCESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHOGLASPVTKSFNRGEC

<SEQ ID NO: 14; DNA; Artifictal> Exemplified DNA for Expressiag Antibody Heavy Chain of
25  SEQIDNO: 11
CAGGTGCAGCTGCGTCCAGTCTGGGGCTCAGGTGAAGAAGCCTGGGTCCTCGGTGAAG
GTCTCCTGCAAGGCTTCTGGATACACCTTCACCGACTATTATATCAACTGGGTGCGAL
AGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGCGATCAACCCTGGCAGTGGTAATA
CAAAGTACAATGAGAAGTTCAAGGGCAGAGTCACGATTACCGCGGACGAATCCACG
30 AGCACAGCCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCOTGTATTAC
TGTACAAGAGAAGGCGAGACGGTCTACTGGGGCCAGGGAACCCTGGTCACCGTCTICC
TCAGCCTCCACCAAGGGCCCATCGGTCTTCCCGCTAGCACCCTCCTCCAAGAGCACCT
CTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCC
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TACAGTCCTCAGGACTCTACTCCCTCAGCAGCOTGGTCGACCGTGCCCTCCAGCAGCTT
GGGCACCCAGACCTACATCTGCAACGTCAATCACAAGCCCAGCAACACCAAGGTGG
ACAAGAAAGTTCGAGCCCAAATCTTGTCGACAAAACTCACACATGCCCACCGTGCCCAG
CACCTCGAACTCCTGGGOGCGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACA
5 CCCTCATGATCTCCCGGACCCCTGAGOTCACATGCOGTGGTGGTGGACGTGAGCCALG
AAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCUGTGGAGGTGCATAATGCCA
AGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGOGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
AAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGA
10 GAACCACAGGTGTACACCCTGCCCCCATCCCGGGACGAGCTGACCAAGAACCAGGTC
AGCCTGACCTGCCTGOTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAG
AGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCCCCCGTGCTGGACTCCGA
CGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGG
GAACGTCTTCTCATGCTCCOTGATGCATCAGGCTCTGCACAACCACTACACGCAGAA
15 GAGCCTCTCCCTGTCTCCGGGT

<SEQ ID NO: 15; DNA; Artificial> Exemplified DNA for Expressing Antibody Light Chain of
SEQID NO: 12
GATGTTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCTTGGACAGCCGGCCT
20 CCATCTCCTGCAAGTCTAGTCAAAGCCTCCTGTACAGTCGCGGAAAAACCTACTTGA
ATTGOTTTCAGCAGAGGCCAGGCCAATCTCCAAGGCGCCTAATTTATGATGTTTCTAA
ACTGGACTCTGGGOTCCCAGACAGATTCAGCGGCAGTGGGTCAGGCACTGATTTCAC
ACTCGAAAATCAGCAGGOTGCGAGGCTCGAGGATGTTGGGGTTTATTACTGCGTGCAAGG
TACACACTACCCTTTCACTTITGGCCAAGGGACCAAGCTGCGAGATCAAACGGACCGT
25 GGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACT
GCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGG
AAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGA
CAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACT
ACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGLCCG
30 TCACAAAGAGCTTCAACAGGGGAGAGTGC

<SEQ ID NO: 16; DNA; Actificial> Exemplificd DNA for Expressing Astibody Light Chain of
SEQ ID NO: 13
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GACATCCAGATGACCCAGTCTCCTTCCACCCTGTCTGCATCTGTAGCGAGACAGAGTCA
CCATCACTTGCAAGTCCAGTCAGAGTCTCCTGTACAGTCGCGGAAAAACCTATTTGA
ACTGGCTCCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATGCTGTCTCCA
AACTGGACAGTGGGUTCCCATCAAGGTTCACGCGGCAGTGCATCTGGGACAGAATTCA
5  CTCTCACCATCAGCAGCCTGCAGCCTGATGATTTTGCAACTTATTACTGCGTGCAGGG
TACACATTATCCTTTCACTTTTGGCCAGGGGACCAAGCTGGAGATCAAACGCACCOT
GGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACT
GCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGG
AAGCTGCATAACGCCCTCCAATCOOGOTAACTCCCAGGAGAGTGTCACAGAGCAGGA
10 CAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGUTGAGCAAAGCAGACT
ACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCG
TCACAAAGAGCTTCAACAGGGGAGAGTGC

<SEQ ID NG: 17; PRTI; Artificial> (LCDRI- B12L/R17L/AESL)
15 KSSQSLLYSRGKTYLN

<SEQ ID NO: 18; PRTI: Artificial> {LCDR2 - BI2L/R17L/BESL)
AVSELDS

20 <SEQIDNO: 19; PRTI; Artificial> (LCDR3 - BIZL/R17L/BESL)
VOGTHYPFT
<SEQ ID NO: 20; PRTI; Artificial> (HCDRI - B12L)
GYDFTRYYIN

25
<SEQ ID NG 21; PRTI; Artificial> HCDRL -RI7L)
GYTFTRYYIN
<SEQ ID NQO: 22; PRTI; Agtificial> (HCBR2 - B12L/R17L/hESL)

30 WINPGSGNTKYNEKFKG

<SEQ ID NQO: 23; PRTI; Aificial> (HCDR3 - B12L)
EGITVY
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<SEQ ID NO: 24; PRT1; Artificial> (HCDR3 -~ R17L)
EGTTVY
<SEQ ID NO: 25; PRTI: Artificial> (LCVR - BI2L/RI7L)

DIVMTOQTPLSLSVTPGOPASISCKSSOSLL Y SRGKTYLNWLLOKPGOSPQLLIYAVSKLDS
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCYQGTHYPFTFGOQGTRLEIK

<SEQ 1D NO: 26; PRT1; Artificial> (HCVR - BI2L)

TRYNERKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGITVYWGOQGTTVTVSS

<SEQ ID NO: 27, PRTI, Acificial> HCVR -RI7L}

QVOLVQSGAEVKKPGESVREVSCKASGYTFTRYYINWVRQAPGQGLEWMGWINPGSGNT

<SEQ ID NQ: 28; PRTI; Artificial> (LC - BI2L/RI7L)
DIVMTOQTPLSLSVTPGOQPASISCKSSOSLLYSRGKTYLNWLLQKPGOSPOLLIYAVSKLDS
GVPDRESGSGRGTDFTLKISRVEAEDVGVYYCVOGTHY PETFGOQGTKLEIKRTVAAPSVEL
FPPSDEQLKSGTASVVCLLNNFYPREAKVOWEKVDNALQSGNSQESVTEQDSKDSTYSLS
STETLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

<SEQ ID NO: 29, PRTI; Acificial> (HC - Bi2L)
QVQLVQSGAEVKKPGSSVRVSCKASGYDFTRYYINWVROQAPGOGLEWMGWINPGSGN
TKGPSVFPLAPSSKSTSGGTAALGCLVEKDYFPEPVTVSWNSGALTSGVHTEFPAVLOQSSGL
YSLSSVVTVPSSSLOGTQTYICNVNHKPSNTKVDEKVEPKSCDKTHTCPPCPAPELLGGPSY
FLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGEEYKCKVANKALPAPIEKTISKAKGOQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKETVDKSRW(Q
QUNVFSCSVMHEALHNHYTOKSLSLSPG

<SEQ 1D NQO: 30; PRTI; Artificial> {(HC -R17L)
QVOQLVOSGAEVKEPGSSVEVSCKASGYTFTRY YINWYVROQAPGQGLEWMGWINPGSGNT
KYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGTTIVYWGOGTTVTVSSAS
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TKGPSVFPLAPSSKSTSCGGTAALGCLVEDYFPEPVTVEWNSGALTSGVHTFPAVLOQSSGL
YSLSSVVTVPSSSLOGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSY
FLFPPEPKDTLMISRTPEVTCVVVDVSHEDPEVKEFNWY VDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGEKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSRDELT

5 KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QUNVFSCSVMHEALHNHYTOQKSLSLSPG

N3pGla AB (SEQ ID NO: 31)
[pEJFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA

10
<SEQ ID NO, 32; PRTL; Artificial> (LCVR-hESL)
DIVMTQTPLSLSVTPGQPASISCKSSOSLLY SRGKTYLNWLLOKPGQSPQLLIY AVSKLDS
GYPDRFSGSGSGTDFTLKISRVEAEDVGYYYCVQGTHY PFTFGQGTKLEIK

15 <SEQID NO, 33; PRT!: Artificiab> (LC-hESL)
DIVMTQTPLSLSVTPGQPASISCKSSOSLLY SRGKTYLNWLLQKPGQSPQLLIYAVSKLDS
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCVOQGTHY PFTFGQGTKLEIKRTVAAPSVFI
FPPSDEQLKSGTASYVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

20
<8EQ ID NO, 34; PRTY; Artificial> (HCVR-hESL)
QVOLVQSGAEVKKPGSSVKVSCKASGY TFTDY YINWVRQAPGOGLE WMGWINPGSGNT
KYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGETVY WGQGTTVIVSS

25 <SEQID NO, 35; PRTI: Artificial> (HC-hES8L}
RYNEKFKGRVTITADESTSTAYMELSSLRSEDTAVYYCAREGETVYWGOQGTTVTVSSAS
TKGPSVFPLAPSSKSTSCGGTAALGCLVEDYFPEPVTVEWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSSSLOTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSY

30 FLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGEKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKETVDKSRW(G
QUNVFSCSVMHEALHNHYTOKSLSLSPG
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<SEQ 1D NG: 36; PRT1; Artificial> {HCDRI-hESL)
GYTFTDYYIN

<SEQ ID NO: 37, PRT1. Artificial> {HCDR3-hESL)
EGETVY

<SEQ D NQO: 38; PRTI; Artificial> {AB 1-42)

DAEFRHDSGYEVHHOKLVFFAEDVGSNKGAIIGLMVYVGGVVIA

<SEQ 1D NO: 39; PRT1; Artificial> (LCVR — Antibody VD
MVSSAQFLFLLVLWIQETNGDVVMTQTPLTLSVTIGOPASISCKSS(OSLL
YSDOGKTYLNWLLORPGOSPMRLIVLVSKLDSGVPDRFTGSGSGTDETLE
ISRVEAEDLGVYYCVOQGTHFPFTFGSGTKLEIKRADAAPTVSIFPP

<SEQ D NO: 40; PRTI; Artificial> (HCVR — Antibody VD)
MGWSGVFLFLLSGTAGVHSEVQLOOQSGPELVEPGASMKISCKASGYSFTG
YTMNWVEQSHGKNLEWIGLINPYSGVTRYNOQKFKGKATLIVDKSSSTAYM
ELLSLTSEDSAVYYCTREAKREWBRETYWGOGTLVTVSAAKTTPPSY

<S8EQ ID NO: 41; PRT1: Artificial> (LCVR — Antibody VID)
MVSTAQFLFLLVLWIQETNGDVVMTQTPLTLSVTIGQPASISCKSSQSLL
YSDGKTYLNWLLORPGQSPMRLIYLYVSKLDSGVPDRFTGSGSGTDFTLE
ISRVEAEDLGVYYCVQGTHFPFTFGSGTKLEIKRADAAPTVSIFPPS

<SEQ ID NO: 42; PRTI; Artificial> (HCVR — Antibody VID
MGWSGVFIFLLSGTAGVHSEVOLOQOSGPELVKPGASMKISCKASGYSFTG
YTMNWVEQSHGKNLEWIGLINPYNGVTRYNQKFKGKATLIVDKSSSTAY
MELLSLTSEDSAVYYCTREAKREWDETYWGQGTLVTVSAAKTTPPSVYPL

<SEQ ID NO: 43; PRTI; Artificial> (LCVR — Antibody VIH)
MKLPVRLLVLVFWIPVSSSDVVMTQTPLSLPVSLGDQASISCRSSQSLVE
SDONTYLHWYLQKPGQSPKLLIYKVSNRFSGVPDRFSGSGSGTDFTLKIS
RVEAEDLGVYFCSQSTHVPPTFGGGTKLEIKRADAAPTVSIFPPSS

<SEQ ID NQ: 44; PRTI; Artificial> (HCVR — Antibody VIH)
MDFGLSLLIFVLILKGVQCEVKLVESGGGLVQPGGSRKLSCAASGFTESDY
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GMAWVROQAPGEGPEWVAFISNLAYSIYYADTVTORFTISRENAKNTLYLEM
SSLRSEDTAMYYCARYDYDNILDY VMDYWGQGTSVTVSSAKTTPPSVYPL

<SEQ ID NO: 45; PRT; Artificial> (LCVR ~ Antibody IX)
5  MKLPVRLLVLWIQETKGDVVLTQTPLTLSVTIGOPASISCKSSQSLLY SN

GKTYLNWLLORPGQSPKRLIY VVSKLDSGVPDRFTGSGSGTDFTLEISRY

EAEDLGVYYCVQGTHFPFTFGSGTKLEIKRADAAPTVSIFPPSS

<SEQ ID NO: 46; PRTI; Artificial> HCVR ~ Antibody IX)
10 MGWSGVFLFLLSVTEGVHSQVOQLOOSGAELVRPGSSVKISCKASGYIFNN

YWINWVKOQRPGQGLEWIGOQIYPGDGDTNYNGKFRKGKATLTADKSSSTAY

MOLSSLTSEDSAVYFCAREGYIVYWGOQGTLVTVSAAKTTPPSVYPL

<SEQ ID NO: 47; PRT1; Artificial> (LCVR - Antibody X)
15 DVVMTQTPLSLPVSLGDOASISCRSSQOSLLHSNGNTYLHWYLQKPGQSPKLLI
YKVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCSQSTHVPLTFGAGT

<SEQ 1D NO: 48; PRT1; Artificial> (HCVR ~ Antibody X)
QLOQSGAELMKPGASVKISCKATGYTFSSY WIEWVEQRPGHGLEWIGEILPGR

20 GSTHYNEKFKGKATFTADTSSNTAYMOLSSLTSEDSAVYYCARSPITTSDYWG
QGTTLTVSS

<SEQ ID NO: 49, PRTI; Artificial> (LCVR — Antibody XI)
SCRSSQSLVHSNGNTYLHWYLOKPGQSPKLLIYKVSNRFSGVPDRFSGSGSGT
25  DFTLKISRVEAEDLGVYFCSQSTHVPLTFGAGT

<SEQ D NO: 50; PRTI; Artificial> (HCVR — Agtibody XD
AELKKPGASVEISCKATGYTFRSYWIEWVEKQRPGHGLEWIGEILPGRGSTKY
NEKFKGKATFTADTSSNTANMOLSSLTSEDSAVYYCARSPITTSDY

<SEQ ID NO: 3I; PRTI, Artificial> (LCVR — Antibody X1
DVVLTOTPFTLSVTIGOPASISCKSSQSLLHESNGESYLNWLFQRPGQSPKRLEY
AVSKEDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCVQGTHFPEFTFGGG
TKLEIK
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<SEQ ID NQO: 52; PRT1; Atificial> (HCVR - Antibody XII)
QIQLOQOQSGPELVKPGAAVEISCKASGYTFIDY Y LNWVKQEPGOGLEWIGWIY
PGSGNVKYNEKFKGKATLTADTSSNTAHMOQLSSLTSEDTAVYFCTREGLIVY

5 WGOQGTLVTVSA

<SEQ ID NO: 53; PRTI: Artficial> {(LCVR — Antibody XIID)

DVVLTQTPLTLSVTIGOQPASISCKSSOSLLY SNGKTYLNWLLORPGOSPKRLIY

VVSKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCVQGTHYPFTFGGGT
16 KLEIK

<SEQ ID NO: 54, PRTI; Acificial> (HCVR - Antibody XIII)

QIGLOQQSGPDLVKPGASVKISCEASGYTFTDYYINWVKQKPGOQGLEWIGWLNP

GRONTEKYNEKFEGKATMTVDTTSSTVYMQLSSLTSEDSAVYFCTREGPIDYWG
15 RGTSVTVSS

<SEQ ID NGO: 35; PRT1; Artificial> (LCVR - Antibody XIV)

DIVMTQTPLALSVTPGOQPASISCSSSQSLIYSDGNAYLHWYLQKP
GOSPOQLLIYKVSNRFSGVPDRESGSGSGTDFTLKISRVEAEDVG
20 VYYCTQSTHSPWTFGGGTKVEIK

<SEQ ID NQC: 36; PRTI; Artificial> (HCVR — Antibody XIV)

EVOLVESGGGLVKPGGSLRLSCAASGYTFSRY SMSWVRQAPG
KGLEWVGOQINIRGONTYYPDTVKGRFTISRDDSKNTLYLOQMNS
LKTEDTAVYYCTTGDFWGOQOGTLVTVES

<SEQ ID NQ: 537, PRTUL; Artificial> (LC — Antibody XV)
DIOMTQOSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYA
ASSLOSGYPSRFSGSGSGTDFTLTISSLOPEDFATYYCQOQSYSTPLTFGG
GTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKY

30 DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSFNRGEC
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<SEQ ID NO: 58; PRT1; Artificial> (HC — Antibody XV)
OVQLVESGGGVVQPGRSLRLSCAASGFAFSSYGMHWVROAPGKGLEWVAY
IWEDGTKKYYTDSVEKGRFTISRONSENTLY LOMNTLRAEDTAVYYCARDR
GIGARRGPYYMDVWGEGTTVTVSSASTKGPSVEFPLAPSSKSTSGGTAALG
5 CLVKDYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLY SLASVVTVPRRSSL

GTQTYICNVNHEPSNTRVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLF
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHODWLNGEEYKCKVSNKALPAPIEKTISKAKGOQP
REPOQVYTLPPSREEMTENQVSLTCLVEGFYPSDIAVEWESNGOPENNYKT

10 TPPVLDSDGSFFLYSKLTVDEKSRWOQOQGNVESCSVMHEALHNHYTQKSLSL
SPG

<SEQ D NO: 59; PRTI; Artificial> (LC — Anubody XV
DIVLTQSPATLSLSPGERATLSCRASQSVESSYLAWYQOQKPGOAPRLLIYGASSRATGVPA
15 RESGSGSGTDFTLTISSLEPEDFATYYCLQIYNMPITFGOGTKVEIRKRTVAAPSVFIFPPSDE
QLEKSGTASVVCLLNNFYPREAKVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

<SEQ ID NQ: 60; PRTI; Artificial> (HC — Antibody XVD)

20 QVELVESGGGLVOQPGGSLRLSCAASGFTFSSY AMSWVRQAPGKGLEWVSAINAS
GTRTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY YCARGKGNTHKPYGYVRY
FRDVWGQGTLVTVSSASTEKGPSVEPLAPSSKSTSGGTAALGCLVEDYFPEPVTVSWNSGAL
TSGVHTFPAVLOSSGLY SEASVVTVPSSSLOTQTYICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPELLGGPSVFLFPPKPEDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVE

25 VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVENKALPAPIEKTISKAKGQO
PREPQVYTLPPSRDELTENQVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKSLSLSPGK

<SEQ ID NO: 61; PRTI; Actificial> (1.C — Antibody XVID

30 DIVMTQOSPLSLPVTPGEPASISCRSESQSLVY SNGDTYLHWYLQKPGQSPQLLYY
KVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQSTHVPWTFGOQGT
KVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYERKHKVYACEVTHQGLSSPVTKSE
NRGEC
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<SEQ ID NO: 62; PRT1; Adificial> (HC — Antibody XVID)

EVOQLVESGGGLVYQPGGSLRLSCAASGFTFSSYGMSWVRQAPGKGLELVASIN
SNGGSTYYPDSVKGRFTISRDNAKNSLYELOQMNSLRAEDTAVYYCASGDYWG
QGTTVTVSSASTKGPSVEPLAPCSRSTSESTAALGCLYVKDYFPEPVTVESWNSG
ALTSGVHTFPAVLQSSGLYSLSSVYTVPSSSLOTKTYTCNVDHKPSNTKVDER
VESKYGPPCPPCPAPEFLGGPSVFLEFPPKPKDTLMISRTPEVTCVVVDVSQEDP
EVOFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKC
KVSNKGLPSSIEKTISKAKGQPREPOQVYTLPPSOEEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWOQEGNVESCSVM
HEALHNHYTOKSLSLSLG

<SEQ D NO: 63; PRTI; Artificial> (LC — Antibody XVIII)
DYVVMTOSPLELPVTPOAPASISCRSSOSIVHENGNTYLEWY LQKPGOSPE
LLIVKVANREFSGVPDRESGSGSGTRFTLRISRVEAEDVGIYYCFQGRHVY
PTFGPOTELEIKRTVAAPSVEIFPRSDEQLKSGTASVVCLLNNEYPREAK
VOWKVDNALOSGNSQESVTEODSEDSTY SLASTLTLSKADYEKHEVYACE
VTHOQGLSSPVTKSEFNRGEC

<SEQ ID NO: 64; PRT1; Artificial> {HC — Anabody XVIHID
BEVOLVESGOGGLYQPGGSLRLSCSASGFIFSSFOGMHEWVROQAPGKGLEWVAY
ISSGSSTIVY GDTVRGRFTISRONAKNSLFLOMSSLRAEDTAVYYCAREG
GYYYGRSYYTMDYWGOGTTVTVSSASTRKGPSVFPLAPSSKSTSGGTAALG
CLVEDYFPEPVIVSWNSGALTSGVHTRPAVLOSSGLY SLSSVVTVPSSSE
GTOTYICNVNHEPSNTEKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVELF
PPEPKDTLMISRTPEVTCVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPRE
BEOQYNSTYRVVSVLTVLHODWLNGREYRCKVSNKALPAPIEKTISKAKGOY
REPOQVYTLPPSREEMTENOVELTCLVEKGFY PSIHAVEWESNGOPENNYKT
TEEVLDSDGSFFLY SKLTVDESRWOQOQONVESCEVMHEALHNHEY TOKSLSL

SPGK

<SEQ ID NC: 65, PRTI; Artificial> (LC ~ Anubody XIX)
DVVMTOSPLSLPVTLGQOPASISCRESQSLIY SDONAYLHWFLOKPGOSPRLLIY
KVSNRFSGVPDRFSGSGSCGTDFTLKISRVEAEDVOVYYCSQSTHVPWTFRGOQGT
KVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLINNFYPREAKVOWKVDNALQ

PCT/US2017/038999



10

WO 2018/005282 PCT/US2017/038999

-57-
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSE
NRGEC
<SEQ ID NO: 66; PRTI; Artificial> (HC — Antibody XIX)

EVOLVESGGGLVQPGGSLRLACAASGEFTFSRY SMEWVROQAPGKGLELV AQINS
VONSTYYPDTVKGRFTISRDNAKNTLYLOQMNSLRAEDTAVYYCASGDYWGQG
TLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVEKDYFPEPVTVSWNSGALTS
GVHTFPAVLOSSGLY SLSSVVTVPSSSLGTOTYICNVNHEPSNTRVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKEN
WYVDGVEVEBNAKTKPREEQYNSTYRVVSVLTVLHODWELNGKEYKCKVANKAL
PAPIEKTISKAKGQPREPQVYTLPPSRDELTENQVSLTCLVKGFYPSDIAVEWESN
GOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOOQONVESCSVMEEALHNHY TOKSLSL
SPGK
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WE CLAIM:
1. A method to treat or prevent a disease characterized by amyloid beta (AB) deposits in the
brain of a patient comprising administering to a patient an induction dose of 10 to 60

5 mg/kg of an anti-N3pGlu Af antibody for a peried of 6 months or less.

The method according to ¢laim 1, wherein the anti-N3pGlha AP antibody is administered

N2

one-fime.

10 3. The method according to claim 1, wherein the anti-N3pGlu A antibody is administered

every two weeks for 3 period of 6 months.

4. The method according to claim 1, wherein the anti-N3pGlu AP antibody i1s administered

monthly for a period of 6 months.

15
5. The method according to claims 1-4 wherein the discase characterized by AP deposit in
the brain of a patient is selected from prechinical or clinical Alzheimer’s disease, Down’s
syndrome, and clinical or pre-clinical cerebral amyloid angiopathy.
20 6. The method according to claim 1-5, wherein the discase characterized by AP deposit in
the brain of a patient is selected from prechinical AD, prodromal AD, mild AD, moderate
AD and severe AD.
7. The method according to any of the preceding claims wherein the induction dose of the
25 anti-N3pGlu AP antibody administered to the patient is 10 to 40 mg/ke.
8. The method according to any of the preceding claims wherein the indoction dose of the-
anti-N3pGlu AP antibody administered to the patient is 10 to 20 mg/kg.
30 9. The method according to any of clamms 1-7, wherein the induction dose of the anti-

N3pGlu AP antibody administered to the patient is 15 to 30 mg/kg.
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10. The method according to any of claims 1-7, wherein the induction dose of the anti-
N3pGlu A antibody administered to the patient is selected from 10 mg/kyg, 15 mg/kg, 20
mg/kg and 40 mg/ks.

5 11. The method according to claim 10, wherein the induction dose of the anti-N3pGlu A

antibody administered to the patient 1s 10 mg/kg.

12. The method according to claim 10, wherein the mduction dose of the anti-N3pGlu AP
antibody administered to the patient 15 20 mg/kg.
10
13. The method according to claim 10, wherein the mduction dose of the anti-N3pGlu AP

antibody administered to the patient is 40 mg/'kg.

14. The method according to any of the preceding claims wherein the A deposit in the braia

15 of the patient is reduced by 35-100% within 6 months post induction dose treatment.

135. The method according to claim 14, wherein the A deposit 1n the brain of the patient is

reduced by 50% within 6 months post induction dose treatment.

20 16. The method according to claims 14-15 wherein the reduction of AP deposit in the brain of
the patient post induction dose treatment is maintained for a period of 2 to 10 years post

treatiaent.

17. The method according to claim 16, wherein the reduction of AP deposit in the brain of the

25 patient post induction dose treatment is maintained for 3 to 5 vears.

18. The method according to any of the preceding claims wherein the anti-N3pGlu AR

antibody is a human or humanized antibody.

30 19. The method according to any of the preceding claims wherein the anti-N3pGlu AR
antibody comprises a light chain vanable region (LCVR) and a heavy chain variable
region (HCVR), wherein said LCVR aad HCVR are selected from the group consisting
of:

ay LCVR of SEQ ID NO: 25 and HCVR of SEQ 1D NO: 26
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LCVR of SEQ ID NG:
LCVR of SEQ ID NG
LCVR of SEQ 1D NO:
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25 and HCVR of SEQ 1D NO: 27,
32 and HCVR of SEQ 1D NO: 34;
9 and HCVR of SEQ ID NG: 8; and

LCVR of SEQ ID NG: 10 and HCVR of SEQG IDNO: 8

20. The method according to any of claims 1-18, wherein the anti-N3pGlu AP antibody

comprises a light chain (LC) and a beavy chain (HC), wherein said LC and HC are

selected from the group consisting of’

a)
b)
)
)

/

10

e)

LC of SEQ ID NO:
LC of SEQ ID NO:
LC of SEQ 1D NO:
LC of SEQ ID NG:
LC of SEQ ID NO:

28 and HC of SEQ ID NO:

28 and HC of SEQ D NO: 3¢,

33 and HC of SEQ 1D NO:
12 and HC of SEQ ID NO:
13 and HC of SEQ [ NG:

i1 and
it

. The method according to claim 20, 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.

22. The method according to any of the preceding claims wherein the induction dose

administered to the patient is followed by maintenance dose with the same anti-N3pGla

20

A antibody every 2, 3, 5 or 10 vears post completion of the induction dose treatment,

23. The method according to any of the preceding claims wherein the induction dose i

administered to the patient in simultaneous, separate, or sequential combination with an

effective amount of a BACE inhibitor.

24. The method according to any of the preceding claims wherein the induction dose is

administered to the patient in simultancous, separate, or sequential combination with an

effective amount of a symptomatic agent for the treatment of Alzheimer’s discase.

30 25. The method according to any of the preceding claims wherein the patient is positive for

amyloid plaques in the brain, as measured by amyloid PET brain imagining scans.
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26. An anti-N3pGlu AP antibody for the treatment of a disease characterized by AP deposits
in the brain, wherein the anti-N3pGle AP antibody is administered to a patient at an

induction dose of 10 to 60 mg/kg for a period of 6 months or less.

5 27. An anti-N3pGlu AP antibody for slowing cognitive decline in a patient diagnosed with
pre-climcal Alzheimer’s disease or clinical Alzheimer’s discase, wherein the anti-N3pGlu
A antibody 1s administered to a patient at an induction dose of 10 to 60 mag/kg fora

period of 6 months or less.

10 28. An anti-N3pGlu AR antibody for reducing AR plaque Joad in the brain of a patient
diagnosed with pre-clinical or clinical Alzheimer’s disease, Down’s syndrome, and
chinical or pre-clinical cerebral amyloid angicpathy, wherein the anti-N3pGlu AB
antibody is administered to a patient at an induction dose of 10 to 60 mg/kg for a period

of 6 months or less.

29. The anti-N3pGlu A antibody according to claims 26-28 wherein the anti-N3pGlu AB

antibody is administered one-time.

30. The anti-N3pGlu A antibody according to claims 26-28 wherein the anti-N3pGlue A

20 antibody is administered every two weeks for a period of 6 months.

31. The anti-N3pGlu AP antibody according to claims 26-28 wherein the anti-N3pGlu AP

antibody is administered monthly for a period of 6 months.

25 32. The anti-N3pGlu AP antibody according to claims 26-31, wherein the induction dose of

the anti-N3pGlo AR antibody administered to the patient is 10 to 40 mg/ke.

33. The anu-N3pGlu AP antibody according to claims 26-32, wherein the induction dose of

the anti-N3pGlo AR antibody adrainistered to the patient is 10 to 20 mg/ke.

34. The anti-N3pGlu A antibody according to claims 26-32, wherein the induction dose of

the anti-N3pGlo AR antibody adrainistered to the patient is between 15 to 30 rag/kg.
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. The ant-N3pGlu AP antibody according to claims 26-32, wherein the induction dose of
the anti-N3pGlu AR antibody administered to the patient is selected from 10 mg/kg, 15

mg'kg, 20 mg/kg and 40 mg/kg.

. The anti-N3pGlu A antibody according to claim 33, wherein the induction dose of the

anti-N3pGla AP antibody administered to the patient is 10 mg/kg.

. The anti-N3pGlu AP antibody according to 35, wherein the mduction dose of the anti-

OpGlu AR antibody administered to the patient 13 20 mg/kg.

. The anti-N3pGlu AP antibody according to 35, wherein the mduction dose of the anti-

N3pGhu AR antibody administered to the patient is 40 mg/kg.

The anti-N3pGlu AR antibody according to claims 26-38, wherein the AP deposit in the
brain of the patient is reduced by 35-100%, within 6 months post induction dose

treatment.

The anti-N3pGlu AP antibody according to claim 39, wherein the AP deposit in the brain

of the paticnt is reduced by 50%, within 6 months of post induction dose treatment.

The anti-N3pGlu AP antibody according to claims 39-40. wherein the reduction of A§
deposit in the brain of the patient is maintained for a period of 2 to 10 years post

induction dose treatment.

The anti-N3pGlu AP antibody according to claims 37-38, wherein the reduction of AB
deposit in the brain of the patient is maintained for 3 to 3 years post induction dose

freatment.

43. The anti-N3pGla Af antibody according to claims 26-42, wherein the anti-N3pGlu AB

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

region (HCVR), wherein said LCVR and HCVR 15 selected from the group consisting of:
a) LCVR of SEQ ID NGO: 25 and HCVR of SEQ ID NG
b) LCVR of SEQ ID NO: 25 and HCVR of SEQ ID NO: 27,
¢y LCVR of SEQ ID NO: 32 and HCVR of SEQ 1D NO: 34;

N
.
fox)
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d) LCVR of SEQID NG: 9 and HCVR of SEQ ID NO: &; and
¢) LCVR of SEQ ID NO: 10 and HCVR of SEQID NO: 8

44 The anti-N3pGhu AR antibody according to claims 26-42. wherein the anti-N3pGlu AB
5 antibody comprises a light chain (L.C) and a heavy chamn (HC), wherein said LC and HC
is selected from the group consisting of:
ay LCof SEQ ID NO: 28 and HC of SEQ ID NO: 29,
b) LC of SEQ ID NO: 28 and HC of SEQ 1D NO:30;
¢y LC of SEQ 1D NO: 33 and HC of SECQ ID NO: 335
10 dy LCof SEQ 1D NO: 12 and HC of SEQ D NO: 11; and
¢) LCof SEQIDNO: 13 and HC of SEQ ID NO: 11,

45. The anti-N3pGlu A antibody according to claim 44, wherein the anti-N3pGlu A
antibody comprises a light chain (LC) of SEQ ID NO: 28 and a heavy chain (HC) of SEQ
15 D NO: 29

46. The anti-N3pGhy A antibody according to claims 26-43, wherein the induction dose
admunistered to the patient is followed by maintenance dose with the same anti-N3pGlu
AR antibody every 2, 3, 5 or 10 vears post completion of the induction dose treatment.
20
47. The anti-N3pGhu A antibody according to claims 26-46, wherein the induction dose is
administered to the patient in simultaneous, scparate, or sequential combination with an

effective amount of a BACE inhubitor.

25 48. The anti-N3pGlu AP antibody according to claims 26-47, wherein the induction dose is
administered to the patient 10 simultaneous, separate, or sequential combination with an

effective amount of a syrmpioratic agent for the treatment of Alzheimer’s discase.

49, The method according to any of claims 26-48, wherein the patient is positive for amyloid

30 plagues n the brain, as determined by amyloid PET imagining scans.

30, Use of an anti-N3pGla AB antibody for the manufactore of a medicaraent for the

treatment and prevention of a discase characterized by AP deposits in the brain, wherein
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the medicament comprises an mduction dose of 10 to 60 mg/kg of an anti-N3pGlu AR

antibody adoministered to a paticat for a period of 6 months or less.

. Use of an anti-N3pGlu AP antibody for the manufacture of a medicament for reducing AB

plague foad in the brain of a patient diagnosed with pre-clinical or clinical Alzheimer’s
discase, Down’s syndrome, and clinical or pre~clinical cercbral amyloid angiopathy,
wherein the medicarment comprises an indoction dose of 10 to 60 mg/kg of an anti-

N3pGlu AP antibody administered to a patient for a period of 6 months or less.

. Use of an anti-N3pGlu AP antibody for the manufacture of a medicament for slowing

cognitive decline in a patient diagnosed with pre-chinical or clinical Alzheimer’s disease,
Down’s syadrome, and clinical or pre-clinical cerebral amyloid angiopathy, 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 less.

3. The use according to claims 50-52 wherein the medicament is administered one-time.

)

The use according to claims 30-32 wherein the medicament is administered every two

weeks for a period of 6 montbs.

. The use according to claims 50-52 wherein medicament is adrministered monthly fora

period of 6 months.

. The use according to clatms 50-55, wherein the medicaraent comprises an induction dose

of 10 t0 40 mg/kg of an anti-N3pGlu AP antibody

. The use according to clatm 56, wherein the medicament coraprises an induction dose of

10 to 20 mg/kg of an anti-N3pGlu Af antibody

. The use according to claims 536, wherein the medicament comprises an induction dose of

15 to 30 mg/ke of an anti-N3pGla AB antibody

39. The use according to claims 50-55, wherein the medicament comprises an induction dose

selected from 10 mg/kg, 15 mg/kg, 20 mg/kg and 40 mg/kg an aati-N3pGlu AP antibody.
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60. The use according to clarms 50-35, wherein the A deposit in the brain of a patient is

reduced by 35-100% within 6 months post induction dose treatment.

5 61. The use according to claim 60, wherein the AP deposit in the brain of thepaticnt is

reduced by 30% within 6 months post induction dose freatment.

62. The use according to claim 60-62, wherein the reduction of AR deposit in the bramn of the

patient is maintained for a period of 2 to 10 years post induction dose treatment.

10
63. The use according to claim 62, wherein the reduction of A deposit in the brain of the
patient is maintained for 3 to 3 years.
64, The use according to clatmas 50-63, wherein the anti-N3pGlu AP antibody in the
15 medicament is a hurman or humanized antibody.

65. The use according to claimas 50-63, wherein the anti-N3pGhu A antibody in the
medicament comprises a light chain variable region (LCVR) and a heavy chain variable
region (HCVR), wherem said LCVR and HCVR is selected from the group consisting of:

20 a) LCVR of SEQID NO: 25 and HCVR of SEQ 1D NO: 26,
by LCVR of SEQID NOG: 23 and HCVR of SEGQ ID NO: 27,
¢y LCVR of SEQ ID NGO: 32 and HCVR of SEQ 1D NO: 34,
dy LCVRof SEQID NO: 9 and HCVR of SEQ 1D NO: 8; and
¢} LCVR of SEQID NO: 10 and HCVR of SEQ ID NO: 8.

66. The use according to claims 50-63, wherein the anti-N3pGla Af antibody in the
medicament comprises a light chain (LC) and a heavy chain (HC), wherein said LC and
HC is selected from the group consisting of’
ay LC of SEQ ID NO: 28 and HC of SEQ ID NO: 29;
30 b) LC of SEQ ID NO: 28 and HC of SEQ ID KRG: 3¢;
¢y LC of SEQ ID NO: 33 and HC of SEG ID NG: 35;
d) LCof SEQID NO: 12 and HC of SEQ ID NO: 11; and
e} LCof SEQIDNGO: 13 and HC of SEQID NG: 1L
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67. The use according to clatms 66, wherein the anti-N3pGla Ap antibody in the medicament

comprises a light chain {LC) of SEQ D NO: 28 and 3 heavy chain (HC) of SEQ ID NO:
29

5 68. The use according to claims 50-67, wherein the induction dose administered to the patient
is followed by maintenance dose with the same anti-N3pGhu AP antibody every 2, 3, Sor

10 years post completion of the induction dose treatment.

69. The use according to claims 50-68, wherein the induction dose 1s administered to the
10 patient in simultancous, separate, ot sequential combination with an effective amount of a

BACE inhibitor.
76¢. The use according to claims 50-69, wherein the induction dose is admunistered to the

patient in stmudtaneous, separate, or sequential combination with an effective amount of a

15 svmptomatic agent for the treatment of Alzheimer’s disease.

71. The use according to clatias 50-70, wherein the patient is positive for amyloid plaques i

the brain, as determined by amyloid PET imagining scans.

20



