e| ainbi4

WO 2017/213999 1/52 PCT/US2017/035826

abundance
= N w & o
o o o o o o

—

=

qQ

qv
O

J @]
il )




2/52 PCT/US2017/035826

WO 2017/213999

(x1,000,000)

6.0

5.5

5.0

4.5

4.0

o
(6]
raaa i

e S e e e e B B B e T

i e e B e R B e e A A

L L L L]

i T ek et e et e

i

— -

P o

N B—

- =

[ = &
o |
N
\‘
ol A

Figure 1b

]

T 1.1

20.0

L

225

—
T rrri

25.0




ez a2inbi4

WO 2017/213999 3/52 PCT/US2017/035826
abundance
= N w
o o (@] o
4 I L L L L L L L L L I L L L L L I L L L L L I L
0]
O -
] N
T N
Nl l:
O -
| o)

0¢
]

0¢

RN

| EN
- N
. w
N RN
T <]

N

w

w
oy

o'l

L9l




4/52 PCT/US2017/035826

WO 2017/213999

(x1,000,000)

tic : | | ! ! ! ! m !
SO S S N S S
70 A A N S S S— S— R —
SE B N S S . -
A e e
- I I |
404-------- i T fonm e ommoeeee SR dmmmone bommneees oo dmmemeees bommees
SO S SR U TN S N S S S—
S N . e PL
10-----=-- e T R et o | dmomnnmnens e oo dmmee booooe
”——-—' LI S L] m T -¢->“—- T T -‘“ T T T T “ LI —bm T T L] L] m T T L] T ml— T T L] “ L] T T -m— LI )
7.5 10.0 12.5 15.0 17.5 20.0 225 25.0 27.5 30.0

Figure 2b



eg¢ ainbi4

WO 2017/213999 5/562 PCT/US2017/035826
abundance
- N w B
(@] o (@] o o
- IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
| )
i %:o
o ]
O—
] (@]
- N
& ]
o-
1%
w ]
O—
i1l ©
i (@) ]
=
] ©
N ©
O_
| N
| 3
J pha

o'l

18




6/52 PCT/US2017/035826

WO 2017/213999

(x1,000,000)

JTIC

4.04--

F+4———— -1

T ™
A =

B N N A
B R e e e e

1
1
1
I
1
1
1
I
NS
1
1
I
1
|
1
1
1
1
i o Sttt bty et denie el Ml el

Ol L]

-
n

o 4

-
~
o ¥

N

o

N

N

o

)
o
o

N

\l

(&)

W
o

Figure 3b



WO 2017/213999 7/52 PCT/US2017/035826

abundance
= N w H )
(@] (@] o (@] (@] (@]
IIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIlIIIIIIIIIllIIIII
o] -
O_
] N
O-
y (@]
] O
: (@)
il r ©
Q ]
(- o
= J
® ]
D J
Q - w
N
o =
T ~
1 S
- /O
- /Q)
= ] o
b_ O




8/52 PCT/US2017/035826

WO 2017/213999

(x1,000,000)

7.0
6.5

6.0

5.5
m.o.m
4.5
A.ouw

w.mlm

3.0
2.5
2.0

5 2Oy S Sy i Py

-
p—
o

—TTTT7A

S [ R ——

Ly B I R e e e

B s Bt e e T PPy

N
(6]

-_—
o
(e}

ad- -

o
N
~Ngo

o 11l bl L




eg ainbi4

WO 2017/213999

-
o o

9/52 PCT/US2017/035826

abundance

N

w
o o

0S

0k 4

0;8

OI'Z

oL

S-S

v%&




10/52 PCT/US2017/035826

WO 2017/213999

(x1,000,000)

TIC

T S B s LT Tt

gy g g U

e g g g g

N
Oa-eeeo

o
-
NJ—.

S

b I ey H el By

Figure 5b

L it e e e e e e e e e e T

N
N




PCT/US2017/035826

11/52

WO 2017/213999

2500~

2000+

1500+

Plasnma BOHE
{microivk

1000~

5004

BHB-esters

- CB.-BHB 0.18 millimoles
e GB-BHEB 0.35 millimoles
-# CO-BHB 0.21 milimoles
~- CG-BHB 0.41 millimoles

C6-BHB 0.41

C6-BHB 0.21

C8-BHB 0.35

C8-BHB 0.18

Figure 6a



12/52 PCT/US2017/035826

WO 2017/213999

Plasma BHB

{microM)

BD vs BD-esters

Time after injection

]

L

nlfpen
i

%

BD 0.22 millimoles

e (8% 2~
C8x2-
CBx2-
6% 2-

BD 0.13 millimoles
BD 0.26 milimoles
B0 0.16 milimoles
BD 0.32 millimoles

m@mmmm

Figure 6b



13/52 PCT/US2017/035826

WO 2017/213999

Plasma BHB

{microM)

BHB vs BHB-esters

== CH-BHE 0.41 millimoles
- CB-BHB 0.21 millimoles
l
I

wpe S8-BHB 0.35 millimoles
=i G8-BHB 0.18 millimoles
—_— 2 BHB 0.25 millimoles
- Fasting

m
m
W
m

%,
“uy

Time after injection

Figure 6¢



14/52 PCT/US2017/035826




WO 2017/213999 15/52 PCT/US2017/035826

qL ajngg:!

Req jo awi |

Spikes/60min

o o~
Noar

9l

0z 0S

8 0¢v 0200 02

SN,

S
S
S

AN

N ‘
S

0¢:
buise =
olusboley

-

Gll



WO 2017/213999 16/52 PCT/US2017/035826

Normalized spikes
(1.0 = Baseline Con)

N
T o
%
O
&Q')* ‘ﬁgm
f(‘ 8:—*9‘
=@ &
-
"QQ.“E
A 709
3 [
\9{0 ) ! Sy Qéém ~

W

® '

o

///////////////////////}‘/W

2%

B3

&
N

W

-

2/ 9ingdi4



WO 2017/213999

Aeq o auny

17/52 PCT/US2017/035826

Movement/60min (cm)

w—
[ o - N N
- P o o 3
o S S 2 2 2

—
N
L]
W
&
N
Q
LI
W
L
N
o N

‘v 0¢-

& \
T X W
X 75
g 28 S
& Q5
SNe
Q
-3



18/52 PCT/US2017/035826

WO 2017/213999

Gamma activity, hourly average

(1.0=baseline)

-~ Baseline Con

1.2 Ketogenic
1.1 - Fasting
All ns

%,

16:30 20:30 00:30 4:30 8:30 12:30
Time of Day

Figure 7e



19/52 PCT/US2017/035826

WO 2017/213999

Spikes/min

sl

- Baseline Con
Ketogenic

P<0.0001 for different
intercepts

20 40 60 80
Movement per minute (cm)

100

Figure 7f



20/52 PCT/US2017/035826

WO 2017/213999

s 30
ok

£

s

2.~ 25
g2
€3
28 20
SF
o<

c = 15
m .
£

o

© 1.0

=== Baseline Con
= Katogenic

ns different Baseline con

50 100 150

Movement per minute (cm)

ketogenic

200

Figure 7g



WO 2017/213999 21/52 PCT/US2017/035826

Gamma power
Baseline Con =1.0

- - -
P N o

- —
o) N

Yz 24nsi4



22/52 PCT/US2017/035826

WO 2017/213999

Timeline of Open fields and EEGs
A Training open fields (5 min)

Diet start
,_‘ Post-Habituation EEG open fields (50 min)
“ & EEG in small enclosure (50 min)
Day 26-29
=
=
w,
m EEG in small enclosure (50 min)
2
&
& Post-Habituation EEG open fields (50 min)
g
=
o
m!...

Figure 8a



WO 2017/213999 23/52 PCT/US2017/035826

Spikes/min
"y
w
v T
~o=
o B
8 o
e =
=

gg 24nsi4



24/52 PCT/US2017/035826

WO 2017/213999

SpikesMin50

4 -o= APP Con
APP KD .
Baseline con
P <0.0001

£ 3

E

7]

Q

=%

Q. ketogenic
o)

OO NP DRSPS
Minute

Figure 8c



25/52 PCT/US2017/035826

WO 2017/213999

Spikes/min

3 ,.a/ Baseline con - APP Con
N APP KD

0 50 100
Movement per minute (cm)

Figure 8d



38 9ingi4

WO 2017/213999 26/52 PCT/US2017/035826

alnuIN

Total Movements

per minute
— —
N n ~} < N
Lo 9y < O < 4]

0

Zs >$
F o
T 0
< T8
7] S £ &
; ~ 23
d $ #4 95
@ =3
(7 zZ > > P

. 49 7TV

00X

P g 8vY



48 8Indi4

WO 2017/213999

o 3
‘7,90 5
%

27152

Total Movements

PCT/US2017/035826

0002

uoljenjiqeH Joyy
JUSWSAO [ejo] 40



WO 2017/213999 28/52 PCT/US2017/035826

Rearings

Y o P T P
Q
% 5 O
‘%A = T
% QI,JU
7 wd 1¢3)
o e
% -y
42)\ Sm@
»]
=

88 aingi4



29/52 PCT/US2017/035826

WO 2017/213999

Center Movements

OF Center Movement
After Habituation

P = 0.0056

300-

Figure 8h



30/52 PCT/US2017/035826

WO 2017/213999

Body weight

-e- APP Con
APP KD
- NTG COn
- NTG KD

2]
L

APP KD

123
L)

NTG KD

Weight(g)
3

NTG Con

&
<o

P g g

\\\\\\\,.\\ \\
e 'y _ APP Con

2

N° ] B | ] | 4 3
0 50 100 150 200

Experiment Days

Figure 9a



31/52 PCT/US2017/035826

WO 2017/213999

Mean BHB plasma level

20004 v
m .
@ 1500 T
ok
0o
£ .S 1000-
o E
@
3 ,
500-
o - \\\\\\\\\\\\\\\\\ -
9 S 9
Q %A: GOo »G,T
2 v S A

Figure 9b



32/52 PCT/US2017/035826

WO 2017/213999

Percent survival

Early survival: APP Males

-t APP Con Male
=5 APP KD Male

100+ [ P=0.049

75 L= “

# APP KD Male
50

25
APP Con Male

0 50 100 150 200 250
Lifespan

Figure Sc



33/52 PCT/US2017/035826

WO 2017/213999

Percent survival

Early Survival: APP Females

100

75 A ———.

APP Con Female

50
-t APP Con Female

APP KD Female

P=ns

25

0 50 100 150 200 250

Lifespan
Figure 9d



34/52 PCT/US2017/035826

WO 2017/213999

Distance traveled

fo platform {(cm)

1 coo._

Water Maze Training

-+ NTG Con

-2 APP Con
P=0.004 | -» NTGKD
APP KD

-
7% Y My o

7

o
7.
7,

%%
%
%

AAAAAAAAAAAA A, APP Con

N A O O
Lo TR - D~ D
S & 3 9

APP KD

. NTG Con
NTG KD

<
w

-
e
-
b
»
-

& L \2) ©
N A S

Figure 9e



WO 2017/213999 35/52 PCT/US2017/035826

Time in quadrant (s)

O o) n s pr= N N

L3
1]
13
L]

]
N L]
N
N

.

9(Oid 9ZBJA I19)EAN

}6 24n3i4



36/52 PCT/US2017/035826

WO 2017/213999

Water Maze Reverse Training

-2 NTG Con
APP Con
AAAAAA o P=0.01 it Z|_|® xm

-
&
o
Lee

o
=
©

2>

U

.

A\

-

L2,
<O
o

B, APP Con

e APP KD

S
o
o

to platform (cm)

e %= NTG Con

7,
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

200 7. NTG KD

Distance traveled

Day 1 Day 2 Day 3

Figure 9g



WO 2017/213999 37152 PCT/US2017/035826

Time in quadrant (s)

- Y
Lo 94 1941 o

N
O

o

90 0id 9SI9AdY 9ZB J9}eM

Y6 9Jnsi4



PCT/US2017/035826

38/52

C6 BHB wm O

o) A O

>>>\LF o O B- hydroxy butyrate based

WO 2017/213999

Figure 10a



WO 2017/213999 39/52 PCT/US2017/035826

Plasma BHB
(microM)

-
o
o
<@
A

0051

gHd

Ly
o
c
=
®
e
)
(o



40/52 PCT/US2017/035826




WO 2017/213999 41/52 PCT/US2017/035826

Spikes/min

: o
7 -
?é AR ‘
&\\\_\\\ SN
SR %
¢ DN,
N

\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\“\‘\\\\\ »
RN
N

B g
SR 2

N

DI

B
.\\\\\\\\\\\\\\\\\\\\,\\\\\

NS
DTN

sATg-ulwAgsayids

N\

NIRER

,\\\\\\‘\\\\\\\\\\\\\\\v

N7
5
Yo
o
%
7

1000°0>d

punodwo) Jeyy =

¢
vy
&
w0
o
=
)

%
o
-5
w
Q
=
®

POT 8in8i4



WO 2017/213999 42/52 PCT/US2017/035826

Spike ratio
(After compound / After saline)

90T 924n3i4

Zones-sayidg



43/52 PCT/US2017/035826

WO 2017/213999

Spikes at Rest vs Moving

P=0.007

P=0.002

Spikes/min

Figure 10f



1T 24n8i4

WO 2017/213999 44/52 PCT/US2017/035826

Food intake (in keal)

L
B

B2
P

{sinoy] s

[, o
wry

8UIpasd gHE-9)

\ §
S T B
I~ faasd L{z N £y
e

28 ® W B
N (o ?;,\"2 s

4

[



45/52 PCT/US2017/035826

WO 2017/213999

% of initial weight

C6-BHB Feeding
110

control

Vs

100 Azt

srrrrrrs

85 1 f 7
) 12 24 i 48 50
Time {hours)

Control
2.5%
5%
10%
20%

Figure 12



46/52 PCT/US2017/035826

WO 2017/213999

Glucose {mg/dl)

100
80~
£

RisE

C6-BHB Feeding

D e R R R R R TR T R R T R RS R R R IR RV IR S

w— CONLro!
o 594
s U\\u

— 10%

.:».NA Oxv.::.:.:::...:...f..:,.:::::11

Figure 13



47152 PCT/US2017/035826

WO 2017/213999

BHRE concentration {4}

S

1000+

Gs

C6-BHB Feeding

10%

= Control

e 3 5%

= 10%
2.5% o I0%

control

i

24 36 48

Time {hours)

Figure 14



48/52 PCT/US2017/035826

Food intake/24hre {in keal)

WO 2017/213999

. BD = buntanediol
Feeding BHB = B-hydroxybutyrate

— Control
esterics goa | — (88D
mm_e H_ ~ (3-8
e 6y 7-BHB
= C6X2-BD
e
e (6-BHR
—

\\Jm . mw w

1

control ~ ©6x2rBD

2 C6x2-BD s COXZ-BD

Time {hrs)

Figure 15



PCT/US2017/035826

49/52

L

% of initial weight
O

Feeding

7%

2L LD ENEIEIECT LI EY £ S

Sk :1,3-BD
s R el

iR C Q% 2 -BD

ol

o

WO 2017/213999
o]

H

48

Time thrs)

ormal chow -

¥

3

P

P

P

P

Control
(8x2-8D
(8-BHB
(6x2-BHB
(6x2-BD
Cox2
(6-BHB
€6

1,3-8D

Figure 16



50/52 PCT/US2017/035826

WO 2017/213999

Glucose (mg/dL)

Feeding

Mmms33..:::.::13:.::3:1,:..IZ::.I:Z R R P L

A

s OWXM:W . 2

:

Al ok 2-BHB

CO:BHB. ... ..o,
C8-BHB

W2
fo)

Time {hrs)

Marmal chowrp asermvevs

P

P

PPt

s

Control
(8x2-BD
(8-BHB
(6x2-BHB
Cox2-BD
Cox2
C6-BHB
€6

1,3-BD

Figure 17



PCT/US2017/035826

51152
BHB concentration {udM}

WO 2017/213999

Feeding 10% w/w

W

\N. \\ £
7 .
W v

Control

s (7B
s "8 RHB

e (650 -BHB
== (6x2-BD
Chx2

e (6-BHB

f\\
O
i
jos]
oL
(55

2000~

A

: Cox2-BD <« CEX2-BHB

> 4 <7 3 2 RN

R
&

N

w1 3-BD)

C8x2:-BD

i i H H

0 24 48

fet
L
L L
(B
o

T

Time {hrs)

arynal

Figure 18

N

©



52/52 PCT/US2017/035826

WO 2017/213999

Plasma BHB {uM)

Blood BHB on the 8 night

600

400+

200

O

P=0.003

nosanu.

D R YT T LT Y

Blood glucose on the 8 night

Blood Glucose (mgidL)

150m

100

50w

D

ns

RETEEE 2

¥
1

rRardRELS

Caloric intake over the 24
hours prior to blood draw

20m ns

grrsrasny

.
»

EX T RN

15

10

Kcallmouse

5

D

Figure 19



