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Fig. S1: In vitro validation of Fos-TRAP method. To validate the sensitivity of the Fos-TRAP
method, primary hippocampal cultures were derived from 2-day old Fos-TRAP pups, transduced
with an AAV-flex-H2B-mRFP virus, and then 5 days later treated with 4-OH tamoxifen (4-OH
Tam, 1uM) for 48 hrs. As expected, H2B- mRFP labelling was sparse in these low density
cultures (left panel), whereas KCl-induced depolarization (20mM, 30 min) resulted in a robust
increase in Fos:H2B-mRFP expression (red, middle panel). Inhibition of neuronal activity in the
cultures for 48 hours with TTX (500nM), NBQX (2.5uM) and CPP (5uM) completely abolished
Fos-TRAP: H2B-mRFP expression (right panel). Scale bar: 40 pm.


http://dx.doi.org/10.1101/545582
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint first posted online Feb. 9, 2019; doi: http://dx.doi.org/10.1101/545582. The copyright holder for this preprint (which
was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license.

Fig. S2

400-
B
= T
L
=)
c
3
8
.‘E
T
c
[
a
J
oML

Fig. S2. Dendritic lengths were equal in outer and middle molecular layers of exercise
TRAPed cells. (A) Representative image of dendrites of the outer molecular layer (light green)
and middle molecular layer (light purple) of exercise-TRAPed cells (red) 3 days post-exercise.
The band of VGIuT2 immunofluorescence labeled only the OML and MML, with the outer half
representing OML and the inner half representing MML for quantification. Scale bar: 40 um. (B)
There was no difference in dendritic lengths per cell between MML and OML cells (MML.:
326+14 um, n=3, OML: 300+20, n=3, unpaired t-test, p=0.14, 49 um stack). Masking was used
to better visualize the OML and MML in the image.


http://dx.doi.org/10.1101/545582
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint first posted online Feb. 9, 2019; doi: http://dx.doi.org/10.1101/545582. The copyright holder for this preprint (which
was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license.

Fig. S3
50 ms ISI 100 ms ISI 2.0
~ |ns o8
tdt- tdt+ tdt- tdt+ a
- -~ _ o 154
o
®
o 101
1}
3
Q
8 051
— — S
50 ms 50 ms

0.0-
50ms 100 ms

Fig.S3 Paired-pulse ratio (PPR) in control and exercise-TRAPed granule cell paired recordings
(A) Representative EPSCs from paired-pulse experiments during 50 ms interstimulus interval
(IST) OML stimulation. Responses are scaled on the y-axis relative to the first peak (PPR, 50 ms
ISI: tdT-, 1.30 + 0.08, tdT+, 1.10 = 0.07, n = 9 cells, p = 0.0770, paired t-test). Stimulus artifacts
were blanked for presentation. (B) Same as in A, but with 100 ms ISI PPR, 100 ms ISI: tdT-,
1.25 £ 0.06, tdT+, 1.06 £ 0.08, n = 8 cells, p = 0.09, paired t-test) (C) Quantification and
summary of paired-pulse experiments. There was no change in PPR at 50 ms ISI (p = 0.08,
paired t-test) or 100 ms ISI (p = 0.09, paired t-test). ns, not significant.
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Fig. S4
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Fig. S4. Filtering, and dispersion estimation of sequencing data used for transcriptomics.
(A) Log2 raw counts dataframe after filtering transcripts with rowmax <64 counts are displayed
with violin plots in blue, median counts of each sample are shown as white dots with black bars
representing standard deviation. Data from 4 samples from Fos-TRAP" cells and 3 samples from
Fos-TRAP" cells showed similar count distributions. Each sample contained cDNA from 150
neurons from each mouse. (B) Dispersion estimation of the normalized counts of samples at 3
days post-exercise was analyzed using the DEseq2 package. Local fit was used for the
estimation, which showed that data dispersion estimated from raw counts (gene-est shown in
black dots) fit well with the statistical model calculated from the DEseq2 package (red line).
Normalized data (blue dots) were used for differential expression comparison.
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Fig.S5. Real-time qPCR confirmation from the top 10 enriched genes in exercise-TRAPed
cells at 3 and 7 days post-exercise. (A) Summary Real-Time qPCR confirmation of Mtss1L and
Elavl4 exercise-induced transcripts in 3 and 7-day post-exercise samples using Smartseq2
amplified cDNA (exercise-TRAPed (control) n = 4 mice; exercise-TRAPed” n = 3 mice).
mRNA expression was normalized to neuronal internal control gene ubc. Statistical analysis was
performed using one-way ANOVA with multiple comparisons and t-test *P<0.05. (B) mRNA
expression of p21(CDKNI1A), Egrl, Tnfsfl2a, Stmn2 in the 3-day post-exercise samples
(exercise TRAPed (control) n = 4 exercise TRAPed n = 3.). mRNA expression was normalized
to neuronal internal control gene ubc. Statistical analysis was performed using t-test assuming
equal variation *P<0.05.
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Fig. S6. Effect of Mtss1L overexpression on dendritic spine subtypes of primary
hippocampal neurons in vitro. Mtss1L overexpression significantly increased the density of
both thin and mushroom dendritic spines, whereas there was no difference in the density of
stubby spines (n=3, unpaired t-test, p<0.05).
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Fig.S7 Mtss1L. shRNA knockdown efficiency. (A) shRNA knockdown efficiency was first
screened using HEK293T cells overexpressing MtsslL after transduction with lentiviral
construct FUGW-mcherry-T2A-Mtss1L. Knockdown efficiency of the overexpression construct
was confirmed by fluorescence microscopy. (B) Primary hippocampal cultures were transduced
with 10" particles of one or both short hairpin shRNAs against Mtss1L (designated L1 and L2)
or shMtss1Lscramble lentivirus, and then treated for 7 d.i.v. with media supplemented by BDNF
(25ng/ml). The shScramble virus was ineffective, whereas the combination of the two short
hairpins was the most effective. Mtss1L shRNA knockdown efficiency was analyzed by RT-
gPCR for MtsslL expression, using 18S as the housekeeping/control gene (n=3 biological
replicates, one way ANOVA with Dunnett’s multiple comparison, p<0.001).
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Fig.S8 shRNA-Mtss1L did not alter evoked EPSCs in granule cells that were not exercise-
TRAPed. (A) Schematic of paired dentate granule cell recordings. EPSCs were evoked with a
bipolar stimulation electrode in the OML. (B) Representative EPSCs from a paired control
granule cell (GFP", black trace) and an adjacent Mtss1L shRNA only (GFP'/tdT") granule cell
show similar amplitudes. Stimulation artifacts were blanked. (C) EPSC amplitudes in paired
recordings were unaffected by shRNA-Mtss1L expression in granule cells that were not exercise-
TRAPed, indicating that knockdown of MtsslL had no effect unless the granule cell was
exercise-activated (paired t-test, p = 0.4805).
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Table S1.

Figure 1:
Measurement
Input Resistance (MQ)

Cell Capacitance (pF)
Series Resistance (MQ)

Figure 4:
Measurement
Input Resistance (MQ)

Cell Capacitance (pF)
Series Resistance (MQ)

tdT-

541+ 105
63.4+5.8
214+1.6

tdT-

933+77.0
63.2+6.3
17.7+£0.9

Supplemental Figure 10:

Measurement

Input Resistance (MQ)
Cell Capacitance (pF)
Series Resistance (MQ)

tdT-

815+ 108
55.8+6.5
18.7+1.8

tdT+

449 + 73.7
644+£52
21.5£25

tdT+/GFP+

568+ 113
73.5+8.7
149+£2.6

tdT+/GFP+

1041 + 226
60.5+54
17.8+29

Number of
pairs (mice)
13 (8)
13 (8)
13 (8)

Number of
pairs (mice)
7(5)
7(5)
7(5)

Number of
pairs (mice)
6(3)
6(3)
6(3)

Statistical
Test

Paired t-test
Paired t-test
Paired t-test

Statistical
Test

Paired t-test
Paired t-test
Paired t-test

Statistical
Test

Paired t-test
Paired t-test
Wilcoxon

Table S1:Intrinsic properties of granule cells during paired recordings.

p-value

0.4425
0.7703
0.9644

p-value

0.0792
0.3140
0.3966

p-value

0.3915
0.6196
0.5625
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Table S2 & S3 are attached as Auxiliary Files.

Table S4

Sequence Name Unit Size Bases Sequence

Elavl4 setl-F 0.025 22 GAT TCA GGC TGG ACAATTTGC T
Elavl4 setl-R 0.025 21 CCA GGG ATG TTC ATT CCC ACA
Elavl4 3'-F 0.025 20 TTC CCA TGC TGA ACC CACTA
Elavl4 3'-R 0.025 20 GCA GCCTCG GTT TTC GTT AT
Mtss1l-F 0.025 20 CCT TCC GAC ATC ACC AGC CA
Mtss11-R 0.025 20 CTG AGG GTT GTT CGT GGG GA
Tnfrsf12a-F 0.025 20 ATC CTC GTG TTG GGA TTC GG
Tnfrsfl12a-R 0.025 20 TCC ATG CACTTG TCG AGG TC
Rgs12-F 0.025 20 TAG GGA TCC CCG CCT TTC AA
Rgs12-R 0.025 20 CAT CGG CTC TGT TGC TCT GA
Vgf-F 0.025 22 ACA CGC TGA CCC GAG TGA ATCT
Vgt-R 0.025 22 CAT ACG CGC CTG GAATTG AGA G
Stmn2-F 0.025 20 CAA CTT CAG CAA GAT GGC GG
Stmn2-R 0.025 20 TCCTTG TTC CTG CGA ACC TC
Egrl-F 0.025 20 TTC AAT CCT CAA GGG GAG CC
Egrl-R 0.025 20 TAA CTC GTC TCC ACC ATC GC
Cdknla-F 0.025 20 CTG AGC GGC CTG AAG ATT CC
Cdknla-R 0.025 20 ACC AAT CTG CGC TTG GAG TG

Table S4: List of primers used for RT-qPCR analysis.
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