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Supplementary Figure 1. (A) Schematic illustrations of the floxed CB1 allele before and
after Cre recombinase-mediated recombination. Arrows indicate primer positions. (B)
Schematic illustrations of the stop-floxed YFP Rosa26 (R26) allele before and after Cre
recombinase-mediated recombination. Arrows indicate primer positions. (C) Tables
demonstrating recombination events (yes or no) for single loci (CB1 or R26) in neurospheres
(NPs) derived from nes-CB1ko/ko mice treated with tamoxifen. In total, genomic DNA of 47
DG NPs was isolated with two NPs harboring no DNA, resulting in a total number of 45 NPs
analyzed by PCR (left table). In addition, 10 SVZ NPs were analyzed (right table). (D)
Images of PCR products of genomic DNA isolated from DG neurospheres of nes-CB1lko/ko
mice after tamoxifen treatment. Exemplified DG NPs (#, see left table in C), which are
representative for the possible combinations of recombination events, are depicted. Applying
either primers G50/G53 for the CB1 locus or 21306/24500 for the R26 locus demonstrates
double recombined NPs (#39, #41; #43), a representative single recombined NP for the CB1
locus (#40) or for the R26 locus (#32). No bands were detected in the non-recombined NP
(#44) and a NP from nes-CB1lko/ko animals, which were treated with sunflower oil instead of
tamoxifen (no TAM). Furthermore, NPs isolated from nes-CB1lko mice with wild-type allele
for Cre (no Cre) did not show recombination events on either loci after tamoxifen treatment.
Marker (M). (E) PCR performed with primers demonstrating the existence of the non-
recombined allele of CB1 (left) (primer pairs (G50/G51)) and R26 (right) (primer pairs
(21306/24500)). Absence of recombination (see in D) on one or the other allele or on both is
also demonstrated. (F) Diagrams showing single and double recombination efficiency in the
DG (upper panel) and the SVZ (lower panel) as percentage. Total recombination efficiency in
the DG for the CBI1 allele (CB1+) is 60%, whereas the total recombination efficiency of the
R26 allele (R26+) was slightly lower with 53.3%. Double recombination events occurred with
a frequency of 44.4% (CB1+/R26+). Single recombination on either of the one alleles was

rare with 13.3% for the CB1 locus (CB1+/R26-) and with 8.8% for the R26 locus



(CB1-/R26+). SVZ recombination efficiency was generally higher as compared to the DG
(e.g., 90% double recombination efficiency CB1+/R26+), but demonstrates similar tendencies

when looking at single recombination events.

Supplementary Figure 2. (A) GAD67 and YFP double immunofluorescent stainings of the
DG of CBlwt/wt and nes-CBlko/ko animals at 56 dptm demonstrate no recombination in
GADG67-positive interneurons. Maximum intensity projections are shown. Scale bar, 20 um.
(B) Representative images of double fluorescent ISH of CB1 (red) and GAD65 (green) on
coronal sections of the dentate gyrus of CBlwt/wt mice (upper panel) and nes-CBlko/ko
animals (lower panel) at 56 dptm. Arrowheads mark co-expressing cells. Scale bar, 250 um.
(C) Table representing the average number of GADG65-positive interneurons, GAD65/CBI1
double positive interneurons, and the percentage of GAD65/CB1 double positive cells relative
to all GADG6S5 interneurons as evaluated by double fluorescent ISH. Quantification of GAD65/
CBI1 double positive cells shows that CB1 loss in neural stem cells has no significant effect on
the number and percentage of CB1-positive interneurons neither in the dentate gyrus (DG)
with (Paumber; P») (p=0.3781; p=0.5646), nor the cortex (Ctx) (p=0.0528; p=0.3224) or
basolateral amygdala (BLA) (p=0.7619; p=0.4895). N=3 animals/group. Values represent

mean number and mean percentage = SEM.

Supplementary Figure 3. (A) Representative confocal micrographs of fluorescent double
ISH of CB1 and CALR in CB1 floxed (CBI1{l/fl) mice with intact CB1 alleles and (B)
mutants lacking CB1 in GABAergic interneurons (dlx-CB1ko/ko). Images of the lower rows
are magnified areas from the quadrants in overview pictures. Arrowheads pinpoint co-
expressing cells; empty arrowheads mark potential CB1 high-expressing GABAergic CALR-

positive interneurons. Scale bar, 50 um.



Supplementary Figure 4. (A) Representative confocal micrographs of fluorescent double
ISH of CB1 and CALB in CB1 floxed (CBI1{l/fl) mice with intact CB1 alleles and (B)
mutants lacking CB1 in GABAergic interneurons (dlx-CB1ko/ko). Images of the lower rows
are magnified areas from the quadrants in overview pictures. Arrowheads pinpoint to CB1-
positive cells, not co-localizing with CALB. Empty arrowheads mark potential CB1 high-

expressing GABAergic CALB-positive interneurons. Scale bar, 50 um.

Supplementary Figure 5. Representative micrographs showing retrovirally-labeled RFP
(red) newborn neurons in the DG of CBlwt/wt (left) and nes-CBlko/ko (right) mice
projecting to the CA3 region of the hippocampus. Length of axonal fibers was determined by
tracing the border between stratum pyramidale and stratum radiatum (dashed line), starting
from the crossing point of stratum pyramidale and a straight line drawn to connect the two

blades of the dentate gyrus. Scale bar, 200 pm. DAPI, blue.

Supplementary Figure 6. Analysis of DAGLa expression in FACS-sorted adult neural stem
cells (CD133") and newborn neurons (PSA-NCAM") in CBIlwt/wts"™N'=UF  and
nes-CB1ko/kos"™™M =" mice expressing nuclear SUN1-superfolder(sf)GFP after tamoxifen
treatment. (A) FACS gating strategy for the isolation of progenitor cells (GFP"/CD133") and
newborn neurons (GFP'/PSA-NCAM") from the hippocampus. Dot plot title refers to the
parent gate. Dot plot showing the gating strategy to exclude debris (top left), doublets (top
right) and dead cells (middle left) based on FSC-A, SSC-A and SSC-W. Gating for the GFP”
cells was based on negative control mice (middle right). Gating for the CD133" and PSA-
NCAM" cells was determined with the isotype IgG-APC, I1gG-PE staining (bottom left and
right). Representative dot plot of GFP/CD133" cells and GFP/PSA-NCAM" cells from

CB1wt/wtVN'*SFF (bottom left) and nes-CB1ko/koS"™'*"*F (bottom right) hippocampus. (B)

Determination of DAGLa mRNA levels in sorted cells. RT/pPCR experiments revealed no



genotype difference at either cellular state (CD133" or PSA-NCAM"). However, developing
progenitors (GFP"/PSA-NCAM") significantly upregulated DAGLo mRNA levels compared
to the neural stem cell state (GFP"/CDI133") as determined by two-way ANOVA with
**%p<(0.001; no interaction between marker and genotype. N=5 animals for CB1wt/wtSUN!=GFP

and 6 animals for nes-CB1ko/koS"™'*™%** Values represent mean + SEM.

Supplementary Figure 7. (A) RT/qPCR results of DG neurospheres generated from
hippocampi of CBlwt/wt and nes-CBlko/ko mice. CB1 and CB2 mRNA amount is
significantly reduced in nes-CBlko/ko mice as compared to CBlwt/wt. (B) CB2 mRNA is
expressed at almost two orders of magnitude less as compared to CB1 in DG neurospheres of
CBIlwt/wt mice. (C) mRNA of the BDNF gene is significantly reduced in DG neurospheres of
nes-CB1ko/ko mice.

GAPDH as reference gene was used for normalization. Data represent mRNA of pooled
neurospheres (n=pooled DG neurospheres of 2 animals harboring the same genotype), n=3 of

each genotype. *p<0.05, **p<0.01, ***p<0.001 two-tailed unpaired Student’s t-test.

Supplementary Figure 8. (A) In the DG in the presence of picrotoxin neuronal excitability is
statistical indistinguishable at all stimulus intensities (25 — 250 pA) between genotypes.
Analyzing the Input-Output strength in slices show no significant alterations between groups
and paired pulse facilitation is unaltered (CB1wt/wt (n=9 slices/n=3 animals), nes-CB1ko/ko
(n=8 slices/n=2 animals)). (B) In the DG, neuronal excitability 1is statistically
indistinguishable at all stimulus intensities (25 — 250 pA) between genotypes and treatment
with ifenprodil. Analyzing Input-Output strength reveal significant alterations between all
three groups at fiber volley amplitudes 0.3 to 0.5 mV. Paired pulse facilitation is unaltered
(CBlwt/wt (n=11 slices/n=4 animals), nes-CBlko/ko (n=14 slices/n=4 animals),

CBlwt/wt+ifenprodil (n=8 slices/n=3 animals)). (C) In the CA1 region neuronal excitability



is statistical indistinguishable at all stimulus intensities (25 — 250 pA) between genotypes
(CBlIwt/wt (n=18/n=5 animals), nes-CBlko/ko (n=17 slices/n=4 animals)). Analyzing the
Input-Output strength reveal significant alterations between groups at fiber volley amplitudes
04 to 0.8 mV (CBlwt/wt (n=15 slices/n=5 animals), nes-CBlko/ko (n=15 slices/n=4
animals)). Paired pulse facilitation is unaltered (CBIwt/wt (n=20 slices/n=5 animals), nes-

CBlko/ko (n=18 slices/n=4 animals)). *p<0.05, **p<0.01, values represent mean + SEM.

Supplementary Figure 9. (A) Nes-CBlko/ko mice gain the same weight as their wild-type
littermates (n=19 for CB1wt/wt, n=13 for nes-CBlko/ko). (B) Locomotion of animals and
time spent in the center was assessed in the open field test on 28 dptm and reveals no
difference (n=19 for CB1wt/wt, n=13 for nes-CB1ko/ko). (C) In the light dark test (n=19 for
CBl1wt/wt, n=13 for nes-CB1ko/ko) nes-CB1ko/ko mice entered the lit compartment equally
frequent and spent the same amount of time in the lit compartment. Data represent mean +

SEM.



