
1 2 3 4 5 6 7 8 9 101112131415 1 2 3 4 5 6 7 8 9 101112131415
0

50

100

150

Day

Le
ve

r P
re

ss
es

1 2 3 4 5 6 7 8 9 101112131415 1 2 3 4 5 6 7 8 9 101112131415
0

30

60

90

Day

In
fu

si
on

s
WT Reln+/- WT Reln+/-

0

50

100

150

Le
ve

r P
re

ss
es

WT Reln+/- WT Reln+/-
0

10

20

30

Br
ea

kp
oi

nt

50

100

50

100

Extinction Day

Le
ve

r P
re

ss
es 0

40

80

120

0

40

80

120

Le
ve

r P
re

ss
es

F M F M

F M

F
M

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

WT Reln+/-

F
M

WT Reln+/-

F M

Ext.
(0-30 min)

Rnst. Rnst.Ext.
(0-30 min)

Phase: acquisition doseresponse dosereset
15 15 10 5 1.5 15 1.5

PR
Dose (ug/kg):

A
acquisition doseresponse dosereset

15 15 10 5 1.5 15 1.5
PR Phase: acquisition doseresponse dosereset

15 15 10 5 1.5 15 1.5
PR

Dose (ug/kg):
acquisition doseresponse dosereset

15 15 10 5 1.5 15 1.5
PR

B

C D

E F

Fentanyl IVSA:
Lever Presses

Fentanyl IVSA:
Infusions

Progressive Ratio:
Lever Presses

Progressive Ratio:
Breakpoint

Extinction:
Lever Presses

Cue-Induced Reinstatement:
Lever Presses

WT Reln+/-
0.00

0.01

0.02

0.03

R
el

at
ive

 E
xp

re
ss

io
n

Fos

0.00

0.02

0.04

0.06

Arc

0.00

0.05

0.10

0.15

Egr1

0e+00

1e−04

2e−04

3e−04

4e−04

Npas4
F M

WT Reln+/- WT Reln+/- WT Reln+/- WT Reln+/- WT Reln+/- WT Reln+/- WT Reln+/-

F M F M F M

G Cue-Induced Reinstatement: RT-qPCR

430

Reln+/-
WT

Inactive
Active

Reln+/-
WT

Inactive
Active

Reln+/-
WT

Reln+/-
WT

Inactive
Active

Active
Inactive

Active
Inactive


