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Defining the molecular architecture of gene expression within the brain is critical for dSPNs
understanding normal brain function and for developing and testing new hypotheses |
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maintaining the organizational context of each population profiled. Here, we use
NanoString’s GeoMx® Digital Spatial Profiler in combination with the Mouse Whole
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Transcriptome Assay (WTA) to segment and profile subpopulations of spiny projection ﬁ . . . 232"2
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To analyze SPNs, 10um fresh frozen coronal sections from six C57BL/6J x DBA mice Hr - g;tcrll124 i
(n=3 female, n=3 male) were placed across two slides. dSPNs and iSPNs were Robo3 CRL
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Syto13 for visualization of all nuclei. Regions of interest (ROIs) were selected in . B -gﬁfsaz :g
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gene expression signatures in regions previously associated with unique functional i 3223 y
roles within the striatum. Within each ROI, Adora2a and Drd1 positive neurons were I 23226 l0g2
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In conclusion, we have established a workflow enabling whole transcriptome data ' —— v’ ., f . M o 8 ;' Adoral2a B ». "y f-- L : . Crym

from spatially mapped SPN populations within healthy mice and demonstrate high
precision and accuracy of the approach. We demonstrate functional gene expression
differences between SPNs based on spatial localization within the striatum

Figure 1. dSPNs and iSPNs in striatal subregions. Representative micrographs of a coronal section of mouse brain through the striatum. Nuclei were visualized with
Syto83 (grey), dSPNs were identified by fluorescent in situ hybridization for the D1 dopamine receptor (Drd1; aqua), and iSPNs were identified by fluorescent in situ
hybridization for the adenosine A2a receptor (Adora2a; purple). The white boxes in the merged micrograph demarcate the dorsomedial (DM), dorsolateral (DL) and

highlighting spatial context’s critical importance in transcriptomic analysis. These data . . . Location
, . o ventrolateral (VL) striatal subregions used for sample collection. Scale bar represents 1 mm on top panel; 200 um on bottom panel. B Animal
and workflow can be used as standards to inform future profiling studies in mouse Sex
models of neurological disorders and disease. Over 5000 genes detected in dSPN and iSPN populations, with clear enrichment of canonical marker genes the respective populations Sntb2
Snx30
c | h Log, Fold Change 32;(92
iny projection neuron populations in the striatum - :
piny proj pop dSPNs :  iSPNs PETOT R Conet
Mouse striatum Striatal circuitry 10000 . ; S : Drd1 Ppp1r2
S o | o Tact I o
(¢ A e 2 2 i i Chrm4 RN D 1d4
. i ® 4 - | | Sic3503 [N ﬁg;ii L.oc;tion
k=, ° i —_ | | Gpri39 ] Kctd8
k D ®» @ Py © [ | Crym Animal
) S = : : Fxyd7 ] Syt10 Mo
8 ° ¢ > 37 ! . Foxp2 [ ] Gadd45g M 11
— o Q. ’ ': : Limchi 14
B e | | Gpr26 ] Samds M3
0O 5000 - |z | | Lrpap1 ] Efna5 M8
" 3 : 1|: 101 Ano2 Sex
O 8 2- o Gucyla DM ot
S 2 i o B3gat1 cnr y
3 "l 5 oo s Ponk Fam163b Cond2
O £|? chf .o .g t ¢ e . Drs,rg Adoig}.’a Kcnip2 Ié)gaz;ed
i Drd1 . Chimd e . Gor6 Necab1 Frrsil 2
2500 — | o DA ST i d H AN Grik3 Henk2 1
| I ! Rgs4 0
l . | } Gprb2 Kctd17 -1
. . . .. ' ' Sema7a
e Dopamine from substantia nigra pars compacta (SNc) modulates activity of the I 1 | Gpré Chga
striatum 04 dSPNs ! ! ISPNs Adora2a Cdh13
. . e . 0 5 . . . L . , . Penk Nefm
e Direct pathway SPNs ( ) promote movement (identified with Drd1 - ) - | Me2
DM DL VL DM DL VL 3 2 1 0 1 2 3 i Mre
RNAscope) log, fold change Cxclia
' inhibi ' ifi ' : . : : . : : : : . Rob
° Lnﬁ:secc;ppez;thway SPNs { ) inhibit movement (identified with AdoraZa Figure 2. Transcriptional profiles of dSPNs and iSPNs in control mice. (A) Number of genes detected in each sample (n = 6, 3 striatal subregions/mouse). Each point ﬂ Agm?f
represents an individual mouse and horizontal lines represent means. (B) Volcano plot depicting genes differentially expressed in dSPNs and iSPNs; linear mixed
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e Dorsomedial (DM) striatum receives convergent input from associative areas and

is thought to support goal-directed behavior by representing associations Transcriptional profiles of iSPNs and dSPNs vary by spatial location within the striatum Conclusions and next steps
between responses and outcomes.

e Dorsolateral (DL) striatum is thought to be involved in habitual and skilled
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Figure 3. Region-specific striatal gene expression. Volcano plots depicting genes enriched in dSPNs (top, aqua) and iSPNs (bottom, purple) within the three striatal

subregions.
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