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Supplementary Figures

Supplementary Figure 1. Low-power photomicrographs illustrating the distribution of Sema3A (a),

Sema3F (b) and Sema3E (c) sense transcripts in the hippocampal formation and adjacent ventrolateral

cortex at E14.5. Abbreviations as in Figs. 1-6 and F = fimbria. Scale bars: a = 250 pum pertains to (b-c)
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Supplementary Figure 2. (a) Schematic representation of axonal effect quantification in explants
confrontation experiments. Dotted line delimits both the proximal (P) and the distal (D) quadrant in order
to calculate the ratio P/D. Ratio P/D = 1 represents a radial pattern of growth; P/D < 1 indicates a
chemorepulsive effect and P/D > 1 indicates a chemoattractive response. (b-d) Entorhinal explants
obtained from wild-type (b-¢) or PlexinD1-deficient (Nestin-cre; PlxnD ") mice (d). Note that the
Sema3E-induced chemorepulsive effect observed in wild-type mice (c¢) is abolished in the absence of
PlexinD1 receptor (d). Abbreviations: D = distal quadrant; P = proximal quadrant. Scale bars: b=250 um

pertains to (c-d)
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Supplementary Figure 3. (a-e) Low- and medium-power photomicrograhs illustrating PlxnDI (a-b),
Sema3E (c-d), NpI (e) and Np2 (f) mRNA distribution in control (a, ¢, Nestin-cre; PlxnD**) and
mutant (b, d-f, Nestin-cre; PlxnD1"**"**) mice at PO. Note the maintenance of the PlxnD1 expression in

early generated Cajal-Retzius cells in the hippocampus (arrows in b). No major changes were observed in



Sema3E (d) or Np1-2 (e-f) mRNA distribution. (g-h) Low-power photomicrographs illustrating the traced
EH connection in control (g, Nestin-cre; PlxnD ") and mutant (h, Nestin-cre; PlxnD1"**"**) mice.
Note the presence of ectopic fibers crossing CA1-3 (red asterisks and arrow in h) and the numerous
ectopic fibers in the hilus (red asterisks in DG region) in mutant Nestin-cre; PlxnD """ EH slices.
Abbreviations as in Fig. 1-6 and CPu = caudate putamen (striatum); DLG = dorsolateral geniculate
nucleus; DS = dorsal subiculum; EC-HIP = entorhino-hippocampal co-culture; HbN = habenular nucleus;
LDDM = laterodorsal thalamic nucleus, dorsomedial; LDVL = laterodorsal thalamic nucleus,
ventrolateral; L-MPtA = lateral and medial parietal associational cortices; LPMR = lateroposterior
thalamic nucleus, mediorostral; RSG = retrosplenial granular cortex and S1BF = first somatosensory

barrel field. Scale bars: a = 150 um pertains to (b-d); e = 100 pm pertains to f; g = 100 um pertains to h
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Supplementary Figure 4. Organization of the granule cell layer and the subgranular zone in Sema3E”’
mice. (a-b) Semithin (1.5-pm) sections of the upper pyramidal blade of the granule cell layer in

Sema3E™ (a) and Sema3E”’ (b) mice. Notice the presence of numerous clusters of immature cells in the

+/0

subgranular zone (arrowheads) in the mutant mice compared to Sema3E™". (c-d) High magnification



electron microscopy showing examples of inmature cells (asterisks) in stem cell niches of the subgranular
zone in both genotypes. Notice the presence of different levels of chromatin condensation in these cells
compared to postmitotic granule cells and extracellular empty spaces (arrows) typical of highly active
cells during proliferation and migration in Sema3E” mice. Abbreviations as in Fig. 1-6. Scale bars: a =

25 um pertains to b; ¢= 10pm; d= 2 pm
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Supplementary Figure 5. (a-b) Low-power photomicrographs illustrating blood vessel distribution in
the hippocampus proper and the dentate gyrus of control (Sema3E"™* and Sema3E™") (a) and Sema3E"’

mice (b) after BSA-FITC staining. Abbreviations as in Figs. 1- 6. Scale bars: a=250 pm pertains to (b)



Supplementary Methods

In situ hybridization and immunohistochemistry

In situ hybridization was carried out as described previously 2

on 40- or 80-um thick frozen brain
sections at several embryonic and postnatal stages (E14.5, E16.5, PO and P2) of CD1 and PO of Nestin-
cre; PlxnD 1" mijce. The following cDNA probes were used in this study: Sema3A (a gift from A.
Chedotal), Sema3E and PIxnD1 (kindly provided by A. Kolodkin) and Sema3F, Npl and Np2. Both
sense and antisense riboprobes were labelled with digoxigenin following the manufacturer's instructions.
For immunohistochemistry studies of frozen adult brain sections, tissue was incubated with primary
antibodies overnight, followed by appropriate secondary antibodies. Tissue-binding primary antibody was
detected using the Avidin-Biotin complex (ABC) method (Vector Labs). Briefly, free-floating sections
were rinsed in 0.1 M PBS, and endogenous peroxidase activity was blocked by incubation in 3% H,0,
and 10% methanol dissolved in 0.1 M PBS. After extensive rinsing, sections were incubated in 0.1 M
PBS containing 0.2% gelatin, 10% normal goat serum, 0.2% glycine and 0.2% Triton-X 100 for 1 hour at
room temperature. Afterwards, sections were incubated for 24 hours at 4°C with the primary antibody: -
Calbindin and a-Calretinin, (Cat#CB38, 1:2000 and Cat#7697, 1:500 diluted respectively, Swant
Antibodies, Marly, Switzerland), Doublecortin (DCX, 1:500, Santa Cruz Biotechnology, USA, Cat#SC-
8066), GFAP (1:1500, Dako, Glostrup, Denmark, Cat#Z0334), GFP (1:500, Invitrogen, Thermo Fisher
Biotechnologies, Cat#A11122), NeuN (1:1000, Millipore, Merck, Darmstadt, Germany, CatiMAB377),
Parvalbumin (PARV, 1:2000, Swant Antibodies,Cat#PV28), Prox-1 (1:2000, Millipore, Cat#AB5475),
Synaptoporin (SPO, 1:200, Synaptic systems, Gottingen, Germany, Cat#102002). After that, sections
were incubated with secondary biotinylated antibodies (2 hours, 1:200 diluted) and streptavidin-
horseradish peroxidase complex (2 hours, 1:400 diluted). Peroxidase activity was developed with 0.025%
diaminobenzidine (DAB) and 0.003% hydrogen peroxide. After rinsing, sections were mounted onto
slides, dehydrated, and coverslipped with Eukitt™ (Merck). In parallel, additional sections were
processed for double immunofluorescences using Alexa Fluor 488- and Alexa Fluor 568-tagged
secondary antibodies (Molecular Probes, Eugene, USA). For determination of blood vessel distribution in
the hippocampus, anaesthetized mice received a single injection of BSA-FITC (Sigma-Aldrich,
Cat#A9771, 25 mg/ml in 0.1M PBS) % in the right ventricle. After 5 minutes, mice were killed and their
brains immersion-fixed in 4% buffered paraformaldehyde overnight. 60-um thick Vibratome (Leica)

1TM

sections were obtained, counterstained with Bisbenzimide and mounted in Mowiol . All samples were

photodocumented using an Olympus BX61 microscope equipped with a cooled digital DP72L camera and



figures were created using Adobe Illustrator CS6 software (Adobe systems). In addition, Sema3E™ (n=4)

and Sema3E” (n=4) mice were processed for transmission electron microscopy as previously described *.

5’-Bromo-2-deoxyuridine (BrdU) labelling

Adult mice (2-3 month old, n = 4 Sema3E”, n= 4 Sema3E™ and n= 4 Sema3E"" from two different
litters) were intraperitoneally injected with BrdU (50 mg/kg b.w., one pulse per day) for 4 days °. One

week later, mice were processed for BrdU immunostaining as described >’

. After photodocumentation,
the BrdU-positive cells located in the dentate gyrus and the outermost portion of the granule cell layer of

the dentate gyrus were counted.

Selenite-silver staining

The selenite-silver staining for zinc-rich projections (i.e., glutamatergic mossy fibers) was performed
essentially as previously described ®. Adult mice were injected intraperitoneally with Na,SeO; at a final
dose of 20 mg/kg. After 1 h, animals were anesthetized (chloral hydrate, 700 mg/kg, intraperitoneally)
and brains were quickly removed and frozen in carbonic ice. Four series of 30 pm-thick cryostat sections
were cut and stored at -20°C until staining. Sections were developed in the dark for 60-80 minutes in a
silver-amplifying solution: 60 mL 50% (w/v) gum arabic, 10 mL 2 M sodium citrate buffer, 10 mL 8.5%
(w/v) hydroquinone, 10 mL 1.2% (w/v) silver lactate and 10 mL distilled water. Sections were then
thoroughly rinsed in distilled water and in 5% sodium thiosulphate for 12 min, dehydrated in ethanol and

coverslipped with Eukitt™.
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