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SUPPLEMENTARY FIGURES

Supplementary Figure S1. D17Rik KD does not affect the expression of its neighbor
genes A. Experimental design for training for the C+S and Context alone groups. Fear
learning is represented by the percent of freezing time after each shock. B-D. GO analysis
of cellular component (B), biological process (C) and molecular function (D). These
results are based on the analysis of significant genes in the RNAseq data from C+S
condition that overlap between C+S vs Context and C+S vs Shock comparisons. E.
Chromosome 11 with D17Rik IncRNA enlarged to show its location and its structure. F.
UCSC genome browser with PhyloCSF 6-frame translation indicate no predicted open
reading frames for D17Rik. G. CPAT analysis. Coding Potential Assessment tool
identified a single ORF with non-coding potential in D17Rik. (H-J) Pictures show genomic
regions adapted from NCBI for the IncRNAs: H. D17Rik in mouse chromosome 11. .
LncRNA 00673 in human chromosome 17, and J. LncRNA SlincR in Zebra Fish
chromosome 3. K. Schematic representation of D17Rik locus in mouse chromosome 11.
L. Heat-map representing significant changes in the expression of genes in D17Rik locus
detected in CA1 after CFC by RNAseq. M. Plot indicating long2Fold changes in D17Rik
and Sox9 between different groups after fear conditioning. N. In vitro study of genes in
the D17Rik locus study after KD D17Rik in hippocampal cell cultures (n=3 per condition,
per group). O. In vivo study of genes in D17Rik locus after silence D17Rik in dorsal CA1
of hippocampus (*p<0.05, unpaired student t test, n=7). P. Fluorescence in situ
hybridization (FISH) show that the IncRNA D17Rik is expressed in pyramidal layer of CA2
and CA3 and hilus of mouse hippocampus. High magnification details from pyramidal
layer in dorsal CA1 indicate a mainly cytoplasmic subcellular localization of D17Rik.
Confocal microscopy photomicrographs show D17Rik signal in red and DAPI signal from
the nucleus in blue. Scale bars = 100 ym. Q. These observations are also supported by
fractionation studies that show a significant enrichment in the cytoplasm of D17Rik in
these neurons compared to the nucleus using Actin levels as a reference-normalization
element (*p-value <0.05, **p-value= 0.0005, Student t Test, n= 3).

Supplementary Figure S2. A. FISH showing colocalization of SLAMR and GFP in a
distal dendrite of a primary hippocampal neuron transfected with MS2-SLAMR and MCP-
GFP. White arrowheads point to regions of colocalization. B-C. Cell body images (top),
dendrite(left) and kymographs(right) of neurons transfected with MCP alone or MS2-
SLAMR+MCP. Red arrows point to the base of the selected dendrite. D-E. Cell body
images (top), dendrite (left) and kymographs (right) of neurons transfected with MS2-
SLAMR+MCP(green) and PSD95-mCherry(red). Red arrows point to base of the selected
dendrite.

Supplementary Figure S3. A-D. Replicative cell body images, dendrite, and kymographs
of neurons transfected with MS2-SLAMR+MCP-RFP(red) and control scrambled Scr-
shRNA (green) (A-B) or KIF5C-shRNA(green) (C-D). Green arrowheads point to
anterograde tracks, red arrowheads point to retrograde tracks. White arrows in cell body
image point to base of the selected dendrite. E. qQPCR analysis validating SLAMR
knockdown in cultures transduced by shSLAMR virus. Error bars=SEM. One-way



ANOVA+Dunnett’s test, **p<0.01. F. gPCR analysis validating SLAMR enrichment in
cultures transduced by SLAMR-OE virus. Error bars=SEM. One-way ANOVA+Dunnett’s
test, ****p<0.0001. G. Quantification of spine width during the time-course of the 30
pulse glutamate uncaging experiment, normalized to the average of the —1.25 and 0 min
timepoints. Error bars=SEM. Two-way ANOVA+Sidak’s multiple comparisons test.
*p<0.05, ***p<0.001, ****p<0.0001. H-l. Representative dendritic region and kymographs
during after the stimulation experiment of an unresponsive (H) and responsive spine (l).
Red arrowheads in the dendrite point to the stimulated spine, green arrows point to the
tracks moving toward the stimulated spine.

Supplementary Figure S4. Validation of Synaptoneurosome Isolation. A. Western
blot analysis of total homogenate from primary hippocampal neurons, the cytosolic
fraction and the synatoneurosome fraction, probed for GluR2, Synaptophysin, and B-
actin. B, C. Quantification of A, normalized with B-actin. One-way ANOVA+ Tukey’s
multiple comparison. *p-value<0.01, **p-value<0.05, ***p-value<0.005. Error bars=SEM.

Supplementary Figure S5. Pull-down validation of SLAMR. A. Bioanalyzer results
testing the length and quality of the SLAMR full-length sense and antisense probes using
for pull-down purification. B. Bar plots represent the relative gene expression of SLAMR
and Actin control of RTqPCR results indicating and enrichment of SLAMR after the RNA
isolation from PD samples compared to input and using two different sets of primers for
SLAMR Multiple t Test, significance determined by Holm-Sidak method, *p-val<0.05, **p-
val<0.01. C. Representative SDS-PAGE gel after silver staining that shows specific
enrichments of proteins in the sense condition compared to the antisense. D. Camklla
sequence coverage on LC-MS/MS showing the unique peptides counts of this protein. E.
Vimentin sequence coverage on LC-MS/MS showing the unique peptides for this protein.

Supplementary Figure S6. A-F Cell body (top), dendrite (left) and kymographs of
neurons transfected with MS2-SLAMR (A-B), MS2-SLAMRA92-289 (C-D) and MS2-
SLAMRA898-1130 (E-F). Red arrows point to base of selected dendrite, green
arrowheads point to anterograde tracks, red arrowheads point to retrograde tracks. G-L.
Cell body (top), dendrite (left) and kymographs of neurons transfected with MS2-SLAMR
(G-H), MS2-SLAMRA92-289 (I-J) and MS2-SLAMRA898-1130 (K-L) (green) and PSD95-
mCherry(red). Red arrows point to base of the selected dendrite.

Supplementary Figure S7. SLAMR is not implicated in fear expression. A. Schematic
mechanism of action of LNA-ASOs (Gapmers). B. D17Rik sequence showing the target
sites for Gapmers 1, 2 and 3. C. Gapmers in vitro optimization for silencing SLAMR
Dunnett’s t-test * p<0.05, **p<0.005, ****p<0.0001. D. Gapmers in vivo optimization for
silencing SLAMR by Bilateral stereotaxic infusions in dorsal CA1 at 72h (n=7). Student ¢
test * p<0.05. E. The training curve did not show any significant differences in the
expression of fear between groups for acquisition experiments. F. Training curve of fear
expression representing the % of freezing time for memory consolidation experiment.
Data does not indicate significant differences between groups. G. Training curve before
silencing the expression of SLAMR in CA1 indicates no differences between groups at
basal level. H-K. Adapted Allen Brain Atlas pictures shown the infusion position of the



subjects for negative control and SLAMR KD groups using black dots. H. Mice infused in
CA1 for Acquisition experiment on CFC. I. Mice infused for consolidation experiment. J.
Mice infused for Extinction and recall experiments. K. CA3 infusions of Gapmers for
consolidation experiments. Scale bars = 1mm

Supplementary Figure S8. A. Photomicrograph represents the position of the infusion

into dorsal hippocampus. Scale bar = 1mm. Images adapted from Allen mouse brain atlas
represents the cannula placements indicated with black dots.

Supplementary Tables

Supplementary Table S1. List of significant genes from DEseq in dorsal CA1 after CFC
training pertaining to Figure 1 and Supplementary Figure S1. Statistical analyses of all
data related to Figures 1 and Supplementary Figures S1.

Supplementary Table S2. Statistical analyses of all data related to Figure 2.
Supplementary Table S3. Statistical analyses of all data related to Figure 3 and
Supplementary Figure S3. Data revealing overexpression of KIF5C (KIF5C-OE) and
SLAMR analysis by qPCR (Supplementary Table S3A).

Supplementary Table S4. Statistical analyses of all data related to Figure 4 and
Supplementary Figure S4.

Supplementary Table S5. Statistical analyses of all data related to Figure 5 and
Supplementary Figure S5.

Supplementary Table S6 RNA sequencing and LC-MS/MS data from SLAMR Biotin
immunoprecipitation pertaining to Figure 6. Statistical analyses of all data related to
Figure 6.

Supplementary Table S7. Statistical analyses of all data related to Figure 7 and
Supplementary Figures S7

Supplementary Table S8. Statistical analyses of all data related to Figure 8.
Supplementary Table S9. Statistical analyses of all data related to Figure 9.
Supplementary Table S10. Primers used for all gRT-PCR experiments.

Supplementary Table S11. Sequence for sense and antisense in situ probes.



Supplementary movies

File Name: Movie S$1

Description: Representative time-lapse movie of MCP alone lacking movement in a
dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite
length=100um. Related to Figure 2C.

File Name: Movie S2

Description: Representative time-lapse movie of MS2-SLAMR reporter mRNA granules
moving in a dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time.
Total dendrite length 100 um. Related to Figure 2D.

File Name: Movie S3

Description: Representative time-lapse movie of MCP alone lacking movement in a
dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite
length=100um. Related to Supplementary Figure S2B.

File Name: Movie S4

Description: Representative time-lapse movie of MS2-SLAMR reporter mRNA granules
moving in a dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time.
Total dendrite length 100 um. Related to Supplementary Figure S2C.

File Name: Movie S5

Description: Representative time-lapse movie of MS2-SLAMR reporter mRNA granules
(green) moving and dendritic spines labeled with PSD95-mCherry (red) in a dendrite of a
15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite length 100 pm.
Related to Supplementary Figure S2D.

File Name: Movie S6

Description: Representative time-lapse movie of MS2-SLAMR reporter mRNA granules
(green) moving and dendritic spines labeled with PSD95-mCherry (red) in a dendrite of a
15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite length 100 pm.
Related to Supplementary Figure S2E.

File Name: Movie S7

Description: Representative time-lapse movie of MS2-SLAMR:MCP-RFP reporter mMRNA
granules (red) moving in a 15 DIV hippocampal neuron transfected with Scr-shRNA
(GFP). Playback speed 30x real time. Total dendrite length 100 pm. Related to
Supplementary Figure S3A.

File Name: Movie S8

Description: Representative time-lapse movie of MS2-SLAMR:MCP-RFP reporter mMRNA
granules (red) moving in a 15 DIV hippocampal neuron transfected with Scr-shRNA
(GFP). Playback speed 30x real time. Total dendrite length 100 pm. Related to
Supplementary Figure S3B.



File Name: Movie S9

Description: Representative time-lapse movie of MS2-SLAMR:MCP-RFP reporter mMRNA
granules (red) moving in a 15 DIV hippocampal neuron transfected with KIF5C-shRNA
(GFP). Playback speed 30x real time. Total dendrite length 100 um. Related to
Supplementary Figure S3C.

File Name: Movie S$10

Description: Representative time-lapse movie of MS2-SLAMR:MCP-RFP reporter mMRNA
granules (red) moving in a 15 DIV hippocampal neuron transfected with KIF5C-shRNA
(GFP). Playback speed 30x real time. Total dendrite length 100 um. Related to
Supplementary Figure S3D.

File Name: Movie S11

Description: Representative time-lapse movie of MS2-SLAMR:MCP-RFP MCP lacking
movement in a dendrite of a 19 DIV hippocampal neuron, taken 3 minutes after spine
stimulation in a nonresponsive spine. Stimulated spine positioned in the middle. Playback
speed 30x real time. Total dendrite length=50um. Related to Supplementary Figure S3H.

File Name: Movie S12

Description: Representative time-lapse movie of MS2-SLAMR:MCP-RFP MCP showing
movement toward the spine in a dendrite of a 19 DIV hippocampal neuron, taken 3
minutes after spine stimulation in a responsive spine. Stimulated spine positioned in the
middle. Playback speed 30x real time. Total dendrite length=50um. Related to
Supplementary Figure S3l.

File Name: Movie S$13

Description: Representative time-lapse movie of MS2-SLAMR reporter mRNA granules
moving in a dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time.
Total dendrite length 100 um. Related to Supplementary Figure S6A.

File Name: Movie S$14

Description: Representative time-lapse movie of MS2-SLAMR reporter mRNA granules
moving in a dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time.
Total dendrite length 100 um. Related to Supplementary Figure S6B.

File Name: Movie S$15

Description: Representative time-lapse movie of MS2-SLAMRA92-289 reporter mRNA
granules moving in a dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real
time. Total dendrite length 100 ym. Related to Supplementary Figure S6C.

File Name: Movie S16

Description: Representative time-lapse movie of MS2-SLAMRA92-289 reporter mRNA
granules moving in a dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real
time. Total dendrite length 100 ym. Related to Supplementary Figure S6D.



File Name: Movie S$17

Description: Representative time-lapse movie of MS2-SLAMRA898-1130 reporter mMRNA
granules moving in a dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real
time. Total dendrite length 100 um. Related to Supplementary Figure S7E.

File Name: Movie S$18

Description: Representative time-lapse movie of MS2-SLAMRAB898-1130 reporter mMRNA
granules moving in a dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real
time. Total dendrite length 100 ym. Related to Supplementary Figure S6F.

File Name: Movie S$19

Description: Representative time-lapse movie of MS2-SLAMR reporter mRNA granules
(green) moving and dendritic spines labeled with PSD95-mCherry (red) in a dendrite of a
15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite length 100 pm.
Related to Supplementary Figure S6G.

File Name: Movie S20

Description: Representative time-lapse movie of MS2-SLAMR reporter mRNA granules
(green) moving and dendritic spines labeled with PSD95-mCherry (red) in a dendrite of a
15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite length 100 pm.
Related to Supplementary. Figure S6H.

File Name: Movie S21

Description: Representative time-lapse movie of MS2-SLAMRA92-289 reporter mRNA
granules (green) moving and dendritic spines labeled with PSD95-mCherry (red) in a
dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite
length 100 ym. Related to Supplementary Figure S6l.

File Name: Movie S22

Description: Representative time-lapse movie of MS2-SLAMRA92-289 reporter mRNA
granules (green) moving and dendritic spines labeled with PSD95-mCherry (red) in a
dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite
length 100 ym. Related to Supplementary Figure S6J.

File Name: Movie S23

Description: Representative time-lapse movie of MS2-SLAMRA898-1130 reporter mMRNA
granules (green) moving and dendritic spines labeled with PSD95-mCherry (red) in a
dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite
length 100 ym. Related to Supplementary Figure S6K.

File Name: Movie S24

Description: Representative time-lapse movie of MS2-SLAMRA898-1130 reporter mMRNA
granules (green) moving and dendritic spines labeled with PSD95-mCherry (red) in a
dendrite of a 15 DIV hippocampal neuron. Playback speed 30x real time. Total dendrite
length 100 um. Related to Supplementary Figure S6L.
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Supplementary Figure S1
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Supplementary Figure S4

Validation of Synaptoneurosome Isolation
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Supplementary Figure S6
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Supplementary Figure S7
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Supplementary Figure S8

Morris Water Maze Experiment
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