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Fig. S7 | UPF3B is locally synthesized in dendrites.

a-b, UPF3B is locally synthesized in hippocampal dendrites. Both dendritic
internalization and local synthesis of GIuR1 receptor are altered in the absence of NMD.
In addition, NMD targets Arc and AMPK are subjected to translation-dependent
degradation in dendrites. Although these data suggest that NMD might regulate GIuR1
locally in dendrites, there is no direct evidence for the local requirement for NMD in
these compartments.

a, To study the specific requirement of locally-occurring NMD in the regulation of GluR1
within dendrites, we devised a strategy for targeting UPF3B protein (which, like UPF2, is
also a specific and major component of the NMD machinery) locally within the synaptic
channel of tripartite devices (Figure 4d). Dendritic transcriptome analysis showed that
the mRNA of UPF3B protein is localized to dendrites [13]. To confirm this, we performed
Fluorescent In Situ Hybridization (FISH) on hippocampal neurons with antisense
riboprobes against UP3B mRNA at DIV21. UPF3B FISH resulted in punctate labeling
(green) along dendrites confirming the localization of UPF3B mRNA to these
compartments.

b, Next, we sought to determine if UPF3B is locally synthesized in dendrites. To do this,
we inhibited UPF3B mRNA translation via dendritic application of Cycloheximide (CHX,
10 uM) and evaluated the UPF3B protein in synaptic channels. We cultured E16 mouse
hippocampal neurons in tripartite chambers and, at DIV21, we treated the synaptic
channels with CHX for 6 hr. This resulted in an almost complete loss of UPF3B protein
in dendrites. MAP2 was used to visualize dendrites in both (a) and (b).

c-d, To determine whether inhibition of local synthesis of UPF3B in synaptic channels
alters GluR1 locally, we selectively treated synaptic channels with siRNAs against the
UPF3B mRNA and evaluated GluR1 levels (Figure 4d). Here, we confirmed that while
the treatment of synaptic channels with UPF3B siRNA-cocktail (10 nM) for 7 days did
not cause an alteration in synaptic potential in these channels (c), it led to a complete
loss of UPF3B protein (d). Note that expression of UPF3B remained intact within
dendrites adjacently located within fluidically-isolated microgrooves in panel (d).

Data are represented as mean + SEM. Scale bar: ¢ 20 pym, d 75 um.
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Figure S8.
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Fig. S8 | Arc and AMPK titers for siRNA normalization of exaggerated expression
in NMD-deficient dendrites.

a-b, We have identified Arc and AMPK as candidate targets in the NMD-mediated
regulation of GIuR1 levels within the dendrites and synaptic compartments of
hippocampal neurons. We next sought to functionally determine which of these
molecules is responsible for depletion of surface GIuR1 in NMD-deficient dendrites. To
do this, we systematically modulated the elevated levels of Arc and AMPK in dendrites
by siRNA transfection of synaptic channels that contain NMD-deficient dendrites (Figure
6). As siRNA treatment affects mMRNA expression in a concentration-dependent manner
[14-17], we first determined the amount of siRNA required to correct the levels of each
target in NMD-deficient dendrites presented in Figure 6. First, we applied the UPF2-
shRNA virus to the postsynaptic-cell channels of tripartite microfluidic devices at DIV7.
Starting at DIV14, we treated the synaptic channels of NMD-deficient dendrites with
non-overlapping siRNAs (2 independent siRNAs per mRNA; see Extended
Experimental Procedures) at different concentrations for either Arc (a) or AMPK (b). To
deliver siRNAs, we used 10% NeuroPORTER (Sigma). At the end of the treatment,
synaptic channels were perfused with TRIzol and lysates used for quantitation of Arc
and AMPK mRNA by gRT-PCR. A panel of Arc or AMPK siRNA-cocktail titers was
selectively applied to the synaptic channels of tripartite chambers (n=3 replicates per
mRNA and group). As expected, infection of neurons with UPF2-shRNA virus
significantly increased the expression of Arc (a) and AMPK (b).

a, Subsequent treatment with Arc siRNA cocktail at 10 pmol led to a significant
decrease in the expression of Arc mRNA in the dendrites of NMD-deficient postsynaptic
neurons, but was still elevated relative to levels observed in the dendrites of
postsynaptic neurons in control cultures. Similarly, 100 pmol and 200 pmol titers of Arc
siRNA cocktail led to a significant downregulation of Arc mRNA in the dendrites of
NMD-deficient postsynaptic neurons, but produced expression levels lower than that
required to recapitulate the physiological profile of dendritic Arc mMRNA expression
observed in control cultures. However, we observed that 50 pmol of Arc siRNA cocktail
normalized the expression of Arc mRNA in the dendrites of NMD-deficient postsynaptic
neurons, and that these cultures were indistinguishable from control cultures, leading us
to adapt this titer in experiments Figure 6.

b, Treatment of the synaptic channels of tripartite chambers with 10 pmol and 50 pmol
titers of AMPK siRNA cocktail significantly reduced the overexpression of AMPK in the
dendrites of NMD-deficient postsynaptic neurons, but did not restore expression levels
to those observed in control cultures. 100 pmol AMPK siRNA cocktail titer was chosen
for functional experiments in Figure 6, as raw values closely resembled and statistically
did not differ from those observed in the control group (n=3 replicates).

Data are represented as mean + SEM; * p < 0.05, ** p < 0.01, *** p < 0.001, N.D.
indicates “No Difference”.
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