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Study Outline

« Task 1
- Sleep/wake architecture of Lexicon C57BL6/sv129 (F2) mice

- Evaluate behavior of F2 mice as related to amount of sleep

« Task?2
- Evaluate sleep/wake patterns & behavior of Lexicon KO

mice for genes known to affect sleep and circadian rhythm
- Casein kinase |, epsilon (CSNK1E)
- GABA-Aa1 (GABRAT)

« Task3
- Evaluate sleep/wake patterns & behavior of Lexicon KO mice

with altered circadian rhythm of locomotor activity
- GPR710NT

- PRT282T1 .
j Lexicon
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Task 1

- Characterized basic sleep/wake EEG pattern of Lexicon mice

« Lexicon C57BL6/sv129 (F2) mice
 Record & analyze every 10 sec of EEG/EMG for 5 days

« Recordings begin 10-14 days following transmitter implantation
(DSI F20EET)

 Recordings begin 2.5 days following being placed into
recording homecage

« Lexicon C57BI6/sv129 (F2) mice showed comparable
sleep/wake pattern to that of JAX (Jackson Labs) C57BL/6J mice

« Male and female F2 mice exhibited comparable sleep/wake
pattern and sleep quality

j Lexicon
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Reminder:

Subjective day = dark period for rodents (opposite humans)

Subjective night = light period

hint:
- think day & dark both start with ‘d’, and
- night rhymes with light

j Lexicon
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Sleep Pattern of a Representative Mouse-1st 24 hrs

Hypnogram, 1st light period
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Sleep Pattern of a Representative Mouse-2"d 24 hrs

Hypnogram, 2nd light period
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Sleep Pattern of a Representative Mouse-3'4 24 hrs

Hypnogram, 3rd light period ‘When mice are taken into

A behavior test
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Vigilance State Distribution:
Female & male F2 mice show normal pattern of wakefulness and sleep

In 3" 24 hr period:
- both females & males stay awake longer in subjective day, and
- sleep longer in subjective night; (basically repeating pattern from earlier 24hrs)
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2nd subjective day, 7pm-7am 2nd subjective day, 7pm-7am
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Vigilance State Bout Counts: Normal Pattern Seen
(Bout counts show transition frequency between sleep and waking)

Different from humans, mice exhibit polyphasic sleep with many
transitions between states.
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Comparable Sleep Pattern: Lexicon F2s & JAX C57BL/6)

- remember “dark” = subjective day; “light” = subjective night

average min of average min of
JAX in min bouts count each bout in min bouts count each bout
Light_ Light_ Dark_ Dark_
Light_ Light_ S w Light- Light- Dark_ Dark_ S w Dark- Dark-
Sleep Wake Bouts Bouts SB WB Sleep Wake Bouts Bouts SB WB
Mean
SD
Femal
es
Mean 432.0 288.0 187.0 187.5 2.3 1.6 250.9 469.1 133.3 133.5 1.9 3.7
SD 29.0 29.0 17.5 17.5 0.3 0.2 54.8 54.8 23.2 23.2 0.2 1.0

(in Jackson Lab data, n=100 in each gender)

(Lexicon, 2nd night & 3rd day (females, n=16, males, n=14, REM min added into total sleep min)

average min of average min of
in min bouts count each bout in min bouts count each bout
L_Slee L_Wak L_SBo L_WB AvglLS AvgL D_Sle D_Wa D_SBo D_WB AvgDS AvgD
p e uts outs B WB ep ke uts outs B WB
Mean
SD
Femal
es
Mean 464.7 252.2 179.4 148.8 2.5 1.8 220.2 497.8 123.3 127.8 2.0 5.4
SD 45.9 37.9 29.7 28.3 0.6 0.6 49.0 51.1 54.5 59.6 0.8 4.0
Lexicon
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F2 Female Mice - Normal distribution of Wake, REM, &
NREM EEG across all Light/Dark Cycles (in 3hrs bins)
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F2 Male Mice - Normal distribution of Wake, REM, & NREM
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F2 Mice - Normal EEG Power Spectra of Wake, REM, &
NREM States in Subjective Night & Subjective Day

power spectral
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Summary of Sleep/Wake Architecture of Lexicon
C57BL6/sv129 (F2) Mice

- Lexicon F2 mice exhibit a standard circadian rhythm of
locomotor activity and EEG states, with no evidence
of abnormal electrographic activity public reports.

j Lexicon
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Task 1
- Evaluate behavioral assays

Evaluate and implement behavioral assays for detection of
behavioral differences related to length or quality of sleep

» Assays -
* Novel open-field - general control for activity, but also assesses
exploration & habituation & provides anxiety-related clues

 Conditioning - learning & memory

« initially used trace conditioning protocol with 5 training trials
- No differences observed; concerned that 5 trials was too arousing

 switched to delay conditioning, 2 training trials

j Lexicon
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Effect of Duration of Sleep/Time of Day on Behavior:
Novel Open-Field

* Open Field Assay: 30 minutes (six 5-minute intervals)
F2 male and female WT’s
S independent groups
Tested @
— 7am (“no sleep” or “before going to bed”),
- 10am (3 hrs sleep),
- 1pm (6 hrs sleep),
- 4pm (9 hrs sleep) ,and
— 7pm (full night’s sleep)

No significant differences in locomotor activity or exploration

‘ Lexmon
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distance, cm

Locomotor Activity - No Differences
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Anxiety Measure (Time-in-center) - No Differences

Total Center time-Males
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Effect of Duration of Sleep/Time of Day on Behavior:
Delay Fear Conditioning

e F2 males and females

* Trained and tested @
- 7am (“no sleep” or “before going to bed”),
- 10am (3 hrs sleep),
- 1pm (6 hrs sleep),
- 4pm (9 hrs sleep) ,and
— 7pm (full night’s sleep)

« No differences as a result on length of subjective night/sleep

ﬁ Lexmon
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Delay Fear Conditioning: No effect of length of
subjective night on performance

Context + Tone- Males
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Delay Fear Conditioning: No effect of length of
subjective night on performance of context vs tone

Context vs Tone - Males
70 P<0.05 p<0.05  p<0,05P<0-05

Context| | +Tone
E=87am (n=18)
=% 10am (n=15)
BN 1pm (n=13)
B 4pm (n=16)
E=7pm (n=15)

Context vs Tone - Females

Context +Tone

754 0<0.05 P<0.05 p<0.05
p<0.05 p<0.05 N E=87am (n=22)
D 50 [— &= 10am (n=15)
N
§ =] . B8 1pm (n=15)
32 25 .-.
] B 4pm (n=16)
0 I E=7pm (n=15)
j Lexicon
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Summary of evaluation of behavioral assays to detect
differences in behavioral performance related to length or

quality of sleep

- In the final analysis, no significant differences in the behavior

of WT mice were detected by either the:

- novel open field assay (measuring total locomotor activity &
exploratory patterns that can be affected by anxiety levels) or

— fear conditioning assay (using either a delay or trace
conditioning paradigm)
following awakening them at various times in their
subjective night

- Some early trends, e.g., in the 1p.m. (6 hrs of subjective
night) group, became non-significant with additional
mice tested

- The polyphasic sleep pattern of rodents is likely to be a major
factor for this lack of effect. However, the behavioral
variability of the F2 mice may also contribute

j Lexicon
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Task 2: Evaluate sleep/wake patterns & behavior of Lexicon KO
mice for genes known to affect sleep and/or circadian rhythm

* CSNK1E

- GABRAT

ﬁ Lexmon
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Task 2: CSNKI1E

* The gene is casein kinase 1, epsilon subunit

* Proposed substrates for CSNK1E are PER proteins, components of the
circadian clock in mammals

* It is closely related to the double-time gene of Drosophila (kioss et al., 1998).

* Tau is a semidominant autosomal allele of CSNK1E that greatly shortens
period length of circadian rhythm in Syrian hamsters (Lowery et al., 2000).

* In normal light cue environment, CSNK1E mice exhibited the same 24hrs
circadian rhythm as WT mice

« CSNK1E mice exhibited more waking time throughout subjective day and
fell asleep faster in subjective night

« EEG power density at beta frequency in waking and REM states were
slightly higher in CSNK1E mice

« CSNK1E mice behave normally in OFA and TAC tests ‘ LeXiCOn
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CSNKTE KO Mice Are Active Throughout Subjective Day

Activity counts, bin in 10min, dark period (1st day)
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CSNKTE KO Mice Exhibit Longer Waking Time in
Subjective Day & Fall Asleep Faster in Subjective Night

WT, waking min in each hour of 5 days, n=14 * Malntaln WakefulneSS Ionger
over entire dark periods
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CSNK1E KO Mice Exhibit Higher EEG Power at Beta
Frequency During Waking & REM States

Waking, Light Period 7:00am-7:00pm Waking, Dark Period 7:00pm-7:00am

2 19 215 Beta frequency
3 121 2 12 .
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CSNKT1E KO Mice Exhibit Smaller Amount of REM Time
in Subjective Day, but Normal NREM Time

hours

Vigilance States, Subjective Day
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CSNK1E KO Mice -
No Difference in Locomotor Activity in Novel Open-field

Total distance
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CSNK1E KO mice -
No Difference in Anxiety-related Exploratory Pattern

Time in Center
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CSNK1E KO Mice - Trend Toward Lower Learning &
Memory; Only Evident in Males

Context + Tone
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Summary of Evaluation of Lexicon KO Mice - CSNK1E

- Under a standard light-dark cycle, CSNKTE KO mice exhibit
overall normal behavior, in particular locomotor activity

- Under a standard light-dark cycle, CSNK1E KO mice exhibit
more prolonged wakefulness (activity & EEG) than WT mice

- Under a standard light-dark cycle, CSNK1E KO mice exhibit
a slight increase in power of beta-frequency EEG. Beta
activity is generally associated with active wakefulness

- The data suggest that inhibitors of CSNK1E may prolong
wakefulness without affecting locomotor activity per se

— This clock gene has been only moderately investigated by
pharmaceutical companies h Lexicon
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Task 2: GABRAT

« GABRAT1 is the alpha 1 subunit of GABA-A receptor

« GABRAT1 is primarily expressed in the brain and responsible for neuronal
hyperpolarization upon GABA receptor activation

» Benzodiazepines and barbiturates bind to GABA-A receptors and are
used as sedatives and hypnotics

* In general, KO mice had reduced locomotor activity in EEG cage during
the 5 days of recording; more significant during subjective day

* In OFA and TAC tests, KO mice mice exhibited increased anxiety and
decreased locomotor activity, but comparable learning & memory,
to that of WT mice

« KO mice spent significantly more time in NREM and less time in waking
& REM states in both subjective night & day

« KO mice showed significantly higher EEG power at 4-7Hz and >10Hz,
especially during waking and REM states o
j Lexicon
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GABRA1 KO Mice Exhibit Reduced Locomotion
in Home-Cages
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L] ' [ T—
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Locomotor Activity of GABRA1 KO mice is reduced as
measured in EEG recording cages (10 min bins)

- consistent with home-cage circadian activity phenotype

Activity counts, bin in 10min, 1st day
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(4] |

£ 900

=1

8

> 600 -

=

s 0] NJ\/\A/\/\J\/\/\/\
0 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1rrrr1rr1rrr1rr1r1rr1r1rr1rr1rr1r1r1rr1r1r1r1rrrrrrIrrrrfT
11 12 13 14 15 16 17 18 19 20 21 22 23 0 1 2 3 4 5 6 7

Activity counts, 2nd day
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GABRAT1 KQO'’s spend significantly less time in waking &
REM, but more time in NREM, in both subjective day & night

Vigilance States Distribution

Vigilance States, Dark Period Vigilance States, light Period
Subjective day Subjective night

p<0.01
NR-hom

ﬁ Lexmon
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GABRA1 KO mice spent less time in waking and REM,
& more time in NREM

Waking min in each hour of 5 days, n=26/26
60.00
40.00
[=
£ WAKE
20.00
000 T T _— _ —_—
111315171921231 3 5 7 9 111315171921231 3 5 7 9 111315171921231 3 5 7 9 111315171921231 3 5 7 9 11131517
clock time
REM sleep min in each hour of 5 days, n=26/26
10.00
v 4
5.007
[=
£ REM
0.00
-5.00— T —_———— T T T T T T T T T T T T
111315171921231 3 5 7 9 111315171921231 3 5 7 9 111315171921231 3 5 7 9 111315171921231 3 5 7 9 11131517
clock time
NREM sleep min in each hour of 5 days, n=26/26
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40.00
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: NREM
20.00

0.00 ————— —_— e —
111315171921231 3 5 7 9 111315171921231 3 5 7 9 111315171921231 3 5 7 9 111315171921231 3 5 7 9 11131517
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GABRA1 KO mice exhibit changes in the power of
some EEG frequencies ranges

Waking, Light Period

Subjective night

15

12 .01
p0.01

0.00 293 586 8.79 11.72 14.65 17.58
Hz

Waking, Dark Period

Subjective day

REM, Light Period

p<0.01 p<0.01

9 | p<0.01

o wo
J—

0.00 293 586 8.79 11.72 14.65 17.58
Hz

NREM, Light Period

15

p<0.01
p<0.05

&
2 12
P
6 - p<0.01
P2
0

0.00 293 5.86 8.79 11.72 14.65 17.58
Hz
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Ratio

GABRAT KO Mice Exhibit Increased Anxiety Level

Ratio of Lighted Side Distance to Total Distance in Platform OFA

075 - Male
A
0.50 S A
A
9
A ‘T
(1l
0.25 4 A
AAA
0.00 Ah A A Addh A A A
WT(n=19) " Mann-Whit, p = 0.0002
» HOM (n=21)
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Male GABRAT1 KO Mice Exhibit Decreased Locomotion
and Increased Anxiety (decreased time-in-center) in OFA

Total distance-M

800-
700-
£ 600+
(6]
gsoo
24001
83004
()]
5 200+
100+
0 T T T T

5-min intervals

Rearing-M

200+

1004

count

A

O-M
WT (n=13) HOM (n=13)
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Female GABRATKO mice exhibit same pattern of
activity & anxiety-related behavior as males (OFA)

Total distance-F Time in Center-F

100+
900_ —— pa—
800- —=—WT n=13 WT n=13
£ 700+ —+—HOM n=13 75 —+—HOM n=13
© 600 g
Y 500 )
& 400 o 507
1@ 3007 g
@ 2007 * %k 25+
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o1 2 3 4 s e ob— T T—%—% RMANOVA
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1204 . _
| o i
.E 38_ . *A* g 0.20
3 60+ ' Unpaired t test o 0.15
8 50- i P value 0.0011 0.10-
407 ™ P value summary | ** -
304 : N 0.05- P=0.000887, Geno effect
207 0.00 - . RMANOVA
107 —_—Y 0 1 2 3 4 5
0 -
WT n=13 HOM n=13 5-min intervals
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Both Genotypes of GABRAT mice exhibit comparable
learning and memory in delay conditioning task

Context + Tone
Freezing Female

100- tone
90- WT (n=13)
80 ——HOM (n=13)
2 70- -
£ = S| T
s 60 /J_ -i\;l:/‘.
o 507 - t— 1
& 401 I ¥
S 30- I/T/:- 1
204 4 = .
104 1 Context + Tone freezing - Males
O I I I I I I I I I
90~
0o 1 2 3 4 5 6 7 8 9 o WT (n=13)
time of test, min 204 tone . ——HOM (n=13)
.g, 60 /{j//l\l:
9 50- I
240 ]
o 301 T 11
° 201
10-
0

T T T T T T T
0 1 2 3 4 5 6 7

time of test, min h Le)(icon
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Summary of evaluation of Lexicon KO mice - GABRA]1

- GABRA1 KO mice exhibit numerous and substantial changes
in behavior and EEG

- This target is the focus of many sleep aids. It does not
require additional efforts to develop pharmacological
agents

— Although this target and KQO’s of this target are well-known,
we have, as far as we are aware, the first EEG recordings
from KO mice. This, along with results from some of the
novel anxiety tests we employ, may be the subject of a
future publication.

j Lexicon
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Task 3: Evaluate Lexicon KO’s

* PRT282T1
* PRT282C1
* GPR710NT

| Lexmon
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Task 3: Evaluate Lexicon KO’s _ PRT282T1/PRT282C1

* |nitial observation - decreased locomotion during subjective night
and increased locomotion during subjective day in circadian
test- sleep better and get up ready for action; and increased
locomotion in novel open field test

* Phenotype repeated in 4 different alleles or related gene KO’s

* Both genotypes appeared similar locomotion but KO mice exhibited
reduced exploratory activity and increased anxiety level in OFA

« KO mice showed comparable amount of sleep/wake time across light
and dark cycles.

« KO mice had higher EEG power spectral in all vigilance states, but
the overall variation is big. EEG power density may reveal if
there is true difference.

j Lexicon
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Original Phenotype

Locomotor activity in home-cage is increased in subjective day

— HOM
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ano
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1aa

Mdn Ambulatory Counts
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Circadian Rhythms | Ambulatory Activity

" A % =

WT HET HOM WTE

Lvl

2 AM

GaM SAM OPM 3P 6P 9P OaM

d AN TaM 11 Ak

AP 6P 9P DA 3 AaM 6.
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Distribution across, and time within, vigilance states
appears very similar for KO & WT mice

Vigilance states distribution not as expected given original
dramatic differences in locomotor activity

12 hrs Dark Period 12 hrs Light Period
10 - 10 -
W-wt W-hom NR-wt NR-hom
8 - 8 -
® 6 g 6 W-wt w-hom
>
e 4 2 4
2 | 2 | R-wt R-hom
0 - 0
state state
24 hrs
15 - W-wt \W_-hom NR-wt NR-hom
12
%) 9 -
5
2 s
3 R-wt R-hom
0 J
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Amount of W, REM, and NREM across Light/Dark
Cycles - both genotypes appear similar, not as expected

WT, waking min in each hour of 5 days, n=14
60.00
40.00 -
£
£
20.00 -
0.00 T
13 16 19 22 1 4 7 10 13 16 19 22 1 4 7 10 13 16 3 1 4 7 10 13 16 3 1 4 7 10 13 16
clock time
WT, REM sleep min in each hour of 5 days, n=14
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5.00
£
£
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13 16 19 22 1 4 7 10 13 16 19 22 1 4 7 10 13 16 3 1 4 7 10 13 16 3 1 4 7 10 13 16
clock time
WT, NREM sleep min in each hour of 5 days, n=14
60.00
v
c 40.00 TN ' L4~ PN \ A
£ ) oA
20.00 -
13 16 19 22 1 4 7 10 13 16 19 22 1 4 7 10 13 16 3 1 4 7 10 13 16 3 1 4 7 (10 N3
clock time ‘ XI< OI l
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PRT282T1 KO - no differences in total distance
traveled in novel open field (7pm)

Total distance-All

700+
—=— WT (n=14)

600~ ——HOM (n=19)

£

(§] 500_

@ 400+

o

£ 300

)

D 200-

]
100-

0 | | | | | |
0 1 2 3 4 5 6

5-min intervals

1 M-WT excluded, very low values of TD

Taken together, this data suggested that the phenotype
had dramatically weakened or disappeared
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Task 3: PRT282C1 - KO phenotype has disappeared
during subsequent breeding - genetic background shift?

WT (n=13)
Circadian Ambulatory Counts = —— HOM (n=10)

750 - - - - -
2 HOMs, 1 WT eliminated as outliers
(2SD from mean)

700
650
600
550
500
450

400

350
300

Average Ambulatory Counts
R
T

- N
a O
o O
1 1

100+

[
o O
1

Back-cross breeding is ongoing to try to re-establish phenotype

j Lexicon

Proprietary Information Slide 50 pharmaceuticals




Task 3: Evaluate Lexicon KO’s _ GPR710

» Receptor
* Primarily expressed in CNS
* Initial observation - decreased locomotion during subjective night

* 15t confirmation study

« KO mice spent more time in NREM at beginning of subjective night
« KO mice were more active at the beginning of subjective day
« KO mice habituated more quickly in novel open field

« 2nd confirmation study

* All phenotypes observed from 1St cohort study replicated

« KO mice exhibited more NREM sleep during sleep deprivation
challenge - greater responsiveness to sleep pressure?

j Lexicon
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GPR710 Gene Expression (LacZ) in Adult Mouse Brain

Hippocampus

Medial Habenula
Thalamic nucleus
Caudate putamen
Lateral amygdala

Hypothalamus
Amygdala
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GPR710 - Expressed in Some Sleep Centers in Brain
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GPR710 KO mice appear to fall asleep faster
— amount of Wake, REM, & NREM across Light/Dark Cycles

Behavior test

W aking min in each hour of 5 days, n=23, 17 (wt, hom)
l Different pattern o
60.00
KO from WT
40.00 -
WAKE | ¢
£
20.00
0.00
13 16 19 22 1 4 7 10 13 16 19 22 1 4 7 10 13 16 19 22 1 4 7 10 13 16 19 22 1 4 7 10 13 16
clock time
REM sleep min in each hour of 5 days
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£
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clock time
NREM sleep min in each hour of 5 days
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NREM | £
£
20.00 A
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clock time ‘ Oll
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GPR710 KO Mice Spend More Time in NREM at Onset
of Subjective Night

KO’s fall asleep faster and/or have more efficient sleep at the onset of subjective night
(The 3rd day may have the most dependable data as it comes after habituation to the
recording situation, and before behavioral testing begins).

Proprietary Information

NRBEM sleep min in 4 hours (7-11am) of 2nd - 5th day
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GPR710N1 KO Mice Also Wake Up/Move Around
more at the onset of subjective day

activity counts

Activity counts, bin in 10min, dark period (1st day)
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activity counts

Activity counts, dark period (2nd day)
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300 ‘Z N
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activity counts
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900 B
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GPR710 KO mice spend less time in REM state in both
subjective day & night, & more time in NREM in subjective night

Distribution of Vigilance States over 24 Hrs

Vigilance States, Subjective Day Vigilance States, Subjective night
P=0.064
10 10
W-wt  W-hom NR-hom
NR-wt

R NR-hom W-wt
NR-wt I W-hom  P<0.01

R-wt  R-hom

state state
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GPR710 KO -

Increased theta rhythm in KO mice, prominent in NREM

con

Waking, Dark Period 7:00pm-7:00am Waking, Light Period 7:00am-7:00pm
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2 - > —— HOM
B 151 —WT B 151 —WT
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5 51 z 5|
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g 10 g 10 A
T K T X
S 57 "~ o 57 "
g 3
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0.00 2.93 5.86 8.79 11.72 14,65 17.58 0.00 293 5.86 8.79 1172 1465 1758
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Open Field, 7 p.m.

Decreased activity in the Homs towards the end of testing-faster habituation?

If the first interval excluded from RM ANOVA the genotype effect becomes significant

(p=0.03), if exclude the first two intervals it is even more significant (p<0.01)

9001

800
£ 700+
‘1600-
Y 500+
& 400-
 300-
B 200-

100

Total distance-M
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——HOM, n=8
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Delay FC Test, 7 p.m.
No difference between genotypes

% freezing

Proprietary Information
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GPR710NT - 2" Cohort Confirmation Study in July

On the third day of sleep study, 3hrs “sleep deprivation” was implemented by:

1) changing the subjects’ cages twice, at 7:00 & 8:30am, and

2) continuing to leave the mice in darkness (normally a cue for wakefulness)
from 7:00-10:00am instead of having the lights come on at 7:00am

- Since this came at the end of subjective day, the mice should have a
significant amount of ‘sleep pressure’

The 2nd day and the 3 day of study | Cage change
—— darkness
7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23 1 3 5
Clock time
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As Seen in the Earlier Cohort, GPR710 KO Mice More
Active at the Beginning of subjective day (All Days)

Activity counts, bin in 20min, 5 days

3000
2500 -
2000 -

1500 |
1000 |
500‘%@ Q@Q
0o -——"——r——r S — — — —
19 20, 21 7 9 19 20, 2f 9 19 20 21

19 20 21 8,
T ‘ activity cour}s
1 1 1

clock time

KO mice also appear less active during 3hrs “sleep deprivation”
induced by cage changes and continued darkness
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KO Mice Exhibit More NREM Time in the First Hours
of Subjective Night

120

minutes

0

90
60 |
30

NREM sleep min in 3hrs (7-10am) of 2nd - 5th day
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Mice Repeat the Phenotype From Previous Cohort —-
more NREM & Less Waking EEG during subjective night

Vigilance States in 12 hrs Dark Period Vigilance States in 12hrs light Period

W-wt  W-hom

NR-wt NR-hom

hours

state state
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GPR710 KO Repeat Phenotype From Previous Cohort -
Greater 5-7 Hz EEG power in subjective night NREM

This frequency
(theta) is typical
of REM sleep

Proprietary Information
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GPR710 - Reaction to Sleep Deprivation Challenge

The 2nd day and the 3 day of study | Cage change

—— darkness
bl

s e s By B S By By B B L N A S Sy By By R By By ey
7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23 1 3 5

Clock time
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Greater Percentage of GPR710 KO Mice Exhibit
NREM & REM during Sleep Deprivation Challenge

Percentage of mice with NREM sleep
3 120, Arr_ows
= v v indicate
C 80
(—Eﬁ cage
Z 40~ changes
(4y]
x 0-
6 65 7 75 8 85 9 95 10 105 11 115 12 125
clock time

Percentage of mice # with REM sleep

2 120,
£
>
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T
£
T 40
©
.
65 7 75 8 85 9 95 10 105 11 115 12 125

clock time ' LEXICOn
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GPR710 KO Mice Exhibit More NREM During SD Challenge

NREM in each 30min of 3hrs SD and after, n=18, 16 (wt, hom)

30

20 |

£
£ 10

clock time
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GPR710 - Sleep deprivation challenge:

WT Mice May Exhibit Delta Rebound (middle, left-hand graph)
KO Mice Exhibit Higher (normal) Delta Power Earlier

B

Power density

FFTpower density, 6:30 - 7:00am

® 3 N

p=0.055
p<0.01

o N & O

0o 1 2 3

4 5 6 7 8 9 10 11 12 138 14 15 16 17 18 19

Hz

Power density

FFTpower density, 8:00 - 8:30am

p<0.05

p<0.05

0o 1 2 3 4 5 6 7 8 9 10 11 12 1B 14 15 16 177 18 19

Hz

1stcage
change

7:30 - 8:00am

2|
1
8
3
4
2
0123456867 7 18 19

9 1011121314 15
Hz

Power density

(SIS

FFTpower density, 7:00 - 7:30am

No WT exhibit NREM
just after cage change

2"d cage
change

14

Power density

FFTpower density, 9:00 - 9:30am

124
10 4

o N & O

0o 1 2 3 4 5 6 7 8 9 10 11 12 1B 14 15 16 177 18 19

Hz

Proprietary Information

Slide 69

=
0 104
j
g o
o 6
£ .
o
2]
0
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 177 18 19
Hz
FFTpower density, 8:30 - 9:00am
16
> 14
2
S 10
D sy
z °
g o
5]
0
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 177 18 19
Hz
FFTpower density, 9:30 - 10:00am
14
-é‘ 124
0 104
j
g o
o 6
£ .
o
2]
0

0o 1 2 3 4 5 6 7 8 9 10 11 12 1B 14 15 16 177 18 19

jLexicon

pharmaceuticals



KO Mice Showed Decreased Locomotion in Circadian
Chamber during subjective night

Males and Females Combined
Sum of Circadian Ambulatory Counts\ — WT(n=17) 1male WT

during light cycles —— HOM (n=17) gtrtrlhgelted as

18997 RMANOVA - geno*day p = .02
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Summary of evaluation of Lexicon KO’s - GPR710

- Genetic inhibition of GPR710 results in few overall behavioral and
EEG changes

+ Genetic inhibition of GPR710 leads to a consistent increase in NREM
sleep and decreased locomotor activity during subjective night

+ Genetic inhibition of GPR710 results in increased NREM sleep during
sleep challenges (novel open field assay & extended dark period
plus cage changes)

- Genetic inhibition of GPR710 leads to a consistent, small increase in
locomotor activity at the onset of subjective day

- GPR710 is an orphan GPCR.

— as a GPCR, one can imagine both small molecule agonists and
antagonists leading to multiple ways to modulate its activity

- as an orphan, pharmaceutical interrogation is needed to .
determine the actual tractability of this target h LeX|COn
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Conclusion

Task 1
Characterized Sleep/wake pattern of Lexicon C57BI6/sv129 (F2) mice

Task 2
- CSNK1E: proposing as a therapeutic target for treatment of distorted
circadian rhythms, sleep, and jet lag, as well as other physiologic and
metabolic processes under circadian regulation

- CHA372N1: EEG/EMG phenotype is revealed for the first time in
GABAR1 KO mice, the physiological and the pathophysiological
events associated with the discovered EEG power spectral feature
need to be further studied

Task 3
- GPR710N1: proposed as a therapeutic target for treatment of sleep
disorders
- PRT282T/C1: repeat experiments upon C1 mice when available

j Lexicon
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