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Fig S1. Validation of FA isolation and FISH quantification. (A) Histogram of the size
distribution of vinculin (VCL)-containing FAs in images of whole cell or isolated FAs (Mean
STDEV for each bar, n=7 cells). No significant difference was detected in the percentage of FAs
of each size range between the two groups in either HDFs or HUVECs. (B) Purified RNA from
whole cell and isolated FA samples in both HDFs and HUVECs. RNA was further prepared for
MRNA sequencing. (C) Top 10 GO terms for localized mRNAs in HDFs and HUVECSs sorted by
their p-value. Cytoskeletal organization was the top GO term in both cell type. (D) NED score, a
representation of structure and intermolecular interactions, for the 3’UTR of mRNAs.
Cumulative histogram plot of NED values in the 3’UTR for control mRNAs (grey) and FA
localized mRNA (red). (E) (Top) Method for quantifying distance from mRNA to nearest FA. A
threshold mask was applied to both the smFISH and Paxillin (FA, PXN) images to identify
mRNA (white) and PXN (red). The centroid of each structure was calculated using previously
published Mathematica code” and the distance between each centroid was calculated with in
house Python code. Data is represented as the distance from one mRNA molecule to its nearest
FA. (Bottom) representative images of each mRNA species (white) and FA (PXN, red). Control
mRNAs (KPNA4, SKP1) and localized mRNAs (PPP1R12A, IQGAP1, CTNNB1, FLNB,
MACF1, TLN1, CALD1) were tested. (F) Scatter plot of the average copy number of each RNA
species from MERFISH versus the abundance determined by bulk sequencing in RPKM. Values
are shown for both FA mRNA MERFISH library (R=0.74336) and the Cell Cycle MERFISH
library (R=0.77712). (G) Abundance of mMRNA vs the percent mMRNA near FA (defined at >2.2
pum from FA center) from MERFISH data. Linear regression analysis found the slop was not
significantly non-zero with R?=0.0284. (H) Raw FA images from MERFISH, the FA mask
applied after MERFISH imaging, and the FA adjacent pixels show in red. For all graphs,

significance is represented as **P < 0.01,***P < 0.001.
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Figure S2.
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Fig S2. Translation in cells with FA perturbation. (A) TRAK2 mRNA (white) and spots of
TRAK?2 translation (green) in HDFs counterstained for FA protein (PXN, red) and DAPI (blue).
Both the mRNA and the translational spots are found near FAs with areas of localization
indicated by arrows (white for mRNA, yellow for Puro-PLA). Representative Puro-PLA images
for translated (B) (TLN1, FLNA) and untranslated (C) (NET1, KIF1C, CTNNB1) mRNA in
control, blebbistatin treated (25 uM for 30 minutes), washout (30 minutes after removal of
blebbistatin), or manganese treated cells (3 uM for 20 minutes). All spots of translation are show
in green and cells are counterstained with FA (VCL, red) and DAPI (blue). Quantification shown
as box plots for the overall number of translational events per cell (n=20-30 cells). For all

graphs, significance is represented as not significant (n.s.) P > 0.05, ****P <(0.0001.
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Figure S3.
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Fig S3. Specific MRNA species mark FA clusters (A) Feature plots of three translated mRNA
species (TLN1, FLNA, DBN1, MACF1). Expression is distributed throughout the four FA
clusters. (B) Representative images of cluster 3 (TRAK2) or cluster 0 (ZMPSTE24) mRNA
(white), FA (PXN, red), and DAPI. Doted boxes depicted on left panels represent the region

highly magnified in the right panels.
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Figure S4.
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Fig S4. Analysis of RNase A treatment. (A) RNA purified using standard protocols using
Trizol from isolated FAs from control, cyclohexamide (CHX, 100 pg/mL for 10 minutes), or
RNase A treatment (1 mg/ml for 10 minutes). (B) Box plots represent the number of translational
events detected per cell using Puro-PLA for TLN1 and CTNNBL in Con, CHX, and RNase A
treated cells (n=25 cells). CHX treatment decreased the amount of newly synthesized peptide
while RNase A treatment saw no change compared to control cells. (C) Mean £ STDEV
expression of core FA proteins (ITGB1, VCL, PXN, TLN1, ACTN1) from liquid
chromatography—mass spectrometry analysis of isolated FAs from control and RNase A treated
cells (normalized to controls). (D) Representative images of either control or RNase A (1 mg/ml
for 10 minutes) treated cells cultured on fibronectin (FN), collagen IV (Col 1V), laminin (LM), or
collagen I (col I). FAs (white arrows) marked by paxillin (PXN, green) and Vinculin (VCL, red)
are show with DAPI (blue) counterstain. For all graphs, significance is represented as not
significant (n.s.) P > 0.05, **P <0.01,***P < 0.001, ****P <(0.0001.
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Figure S5.
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Fig S5. Effect of mMRNPs on FA morphology (A) Papers and their corresponding methods that
identified G3BPL1 in FAs. (B) Representative image of FA (PXN, red), G3BP1 (green) and DAPI
for FA in cluster 0. (C) Representative image for RBPs (DDX3X or G3BP2, green) and FA
(PXN, red) taken with high resolution imaging. (D) Western blot images and quantification
(Mean = STDEV) of G3BP1, DDX3X, and G3BP2 after knockdown with shRNA delivered via
lentivirus (4 days post infection). Quantification is normalized to GAPDH (n=3 independent
knockdowns). Control (con) samples were treated with a non-specific ShRNA. (E)
Representative images of mMRNAs (cluster 3, TRAK2; cluster 0, ZMPSTE?24) and FAs (PXN, red)
in cells treated with ShRNAs against DDX3X or G3BP2. Box plots of FA size and FA
circularity, as well as the number of mMRNA transcripts per cell or the percent mRNA near FA
(defined at >2.2 um from FA center) for each cluster marker. For all graphs, significance is
represented as not significant (n.s.) P> 0.05, *P <0.05, **P < 0.01,***P <0.001, ****P <
0.0001.
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Table S1. Table of MRNAs and their properties enriched in focal adhesion samples.

The most abundant transcript and its corresponding Gene 1D for mRNAs identified in focal
adhesion (FA) samples from human dermal fibroblasts (HDFs), human umbilical vein
endothelial cells (HUVECS), or in both cell types. The properties, including NED, overall length,
and 3’UTR length, of transcripts and control mRNAs, not statistically enriched in FA samples.

Table S2. MERFISH and smFISH probe sequences, primers, and codebook.

The codebook for FA RNA and cell cycle MERFISH used to decode the images. Primers to
generate MERFISH library and individual SmFISH probes from their given probe sequences.
Secondary sequences and their conjugated fluorophores for FISH imaging. Some of the smFISH
probes were purchased directly from IDT and the secondary probe sequence: 5° dye label -
GGGCGTATAACCGTCGCCACGCGGACGCAA-3’ with the 5' Alexa Fluor® 647 (NHS
Ester) conjugation.

Table S3. Translating mRNA species localized to focal adhesions.

The most abundant transcript and its corresponding Gene ID for mRNAs identified in focal
adhesion (FA) samples that were also identified in the Ribo-seq and proteomics analysis.
MRNAs are separated by cell type, HDF and HUVEC, or in both.

Table S4. Proteomics analysis from RNase A and CHX treatment.

Normalized counts from mass spectrometry analysis of FA isolates from control, CHX, or RNase
A treated cells. For all samples N=4 independent replicates. Values within the table are described
in detail within the first worksheet tab.
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