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Fig. S1 Characterization of Encapsulin-based RNA capture system.

(A) Schematic of three candidate encapsulin species for RNA capture. (B) Capture efficiency of
GAPDH mRNA with all three candidate encapsulin species and no transfection. Mean + SD (n =
3 independent culture replicates). Qt: Quasibacillus thermotolerans; Tm: Thermotoga maritima;
Mx: Myxococcus xanthus. (C) Capture efficiency of GAPDH mRNA with TimeVault and Qt
encapsulin (QtEnc). Mean + SD (n = 3 independent culture replicates). (D) ACTB mRNA
abundance in cell lysate at 37 °C related to day 0 post-lysis. Mean + SD (n = 3 independent
culture replicates). (E) Fluorescence microscopy of superfolder GFP fused to the QtEnc in
HEK?293T cells. (Scale bar as indicated) (F) Volcano plot of differentially expressed genes
between the QtEnc-captured transcriptome and the lysate transcriptome. (n = 3 independent
culture replicates, adjusted P < 1x107%°, LogFold ¢ hange (log2FC) > 1). (G) Scatter plot
of gene expression levels across QtEnc-captured replicates. Expression values were log-



transformed as log(TPM + 1). Pearson correlation coefficient r = 0.99. The red dashed line
indicates the identity line y = x. (H) Scatter plot of gene expression levels between the QtEnc-
captured transcriptome and the paired lysate transcriptome. Expression values were log-
transformed as log(TPM + 1). Pearson correlation coefficient r = 0.75. The red dashed line
indicates the identity line y = x.
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Fig. S2 Characterization of vault particles in HEK293T cells.

(A) Quantification of Vault particles in expanded, TimeVault-expressing HEK293T cells stained
for MVP. Particles were identified by 3D spot detection (Methods). Mean + SD (n = 23 cells).
(B) Representative immunofluorescence images of dividing HEK293T cells expressing
TimeVault. Cells were stained for MVP (red) and nuclei (DAPI, blue). (Scale bar: 10 um).
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Fig. S3 Characterization of TimeVault-based RNA capture system.

(A) MVP mRNA abundance related to 0 hour post-Dox addition to TimeVault-expressing cells.
Normalized to GAPDH mRNA abundance. The dotted line indicates the background expression
level. Mean = SD (n = 3 independent culture replicates). (B) Time-course of GAPDH mRNA
capture efficiency measured by RT-qPCR. Data are normalized to the total cell lysate from cells
transfected with the Tet-Off TimeVault construct. Conditions include samples with or without
Dox, and a no transfection control. Mean = SD (n = 3 independent culture replicates).

(C) Scatter plots of gene expression levels across TimeVault-captured replicates. Expression
values were log-transformed as log(TPM + 1). Pearson correlation coefficient r = 0.99 and 0.98.
The red dashed line indicates the identity line y = x. (D) Scatter plots of gene expression levels
between the TimeVault-captured transcriptome and the paired lysate transcriptome. Expression
values were log-transformed as log(TPM + 1). Pearson correlation coefficient r = 0.88 and r =
0.92. The red dashed line indicates the identity line y = x. (E) Transcript detection rate of the
TimeVault-captured transcriptome. Transcripts were binned based on lysate (conventional RNA -
seq) TPM levels. Mean + SD (n = 3 independent culture replicates).
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Fig. S4 Characterization of TimeVault-captured transcriptome after halting TimeVault
expression.

(A) Transcripts detected in the TimeVault-captured transcriptome for samples corresponding to
1, 3, and 5 days post Dox addition. Mean + SD (n = 3 independent culture replicates). (B) Scatter
plot of gene expression levels between samples corresponding to 1, 3, and 5 days post Dox
addition. Expression values were log-transformed as log(TPM + 1). Pearson correlation
coefficient r = 0.99, 0.98, and 0.99 for D1 vs. D3, D1 vs. D5, and D3 vs. D5 post Dox addition,
respectively. The red dashed line indicates the identity line y = x. (C) Transcript detection rate of
the TimeVault-captured transcriptome corresponding to 1, 3, and 5 days post Dox addition.
Transcripts were binned based on lysate TPM levels. Mean + SD (n = 3 independent culture
replicates).
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Fig. S5 Characterization of TimeVault-captured transcriptome with different amounts of

input material.
(A) Quantification of GAPDH mRNA abundance shown as raw CT values measured by RT-

gPCR in relation to the total number of cells input into the RNase digestion assay. The dashed
line indicates the background CT value obtained from the no transfection control. Mean + SD (n
= 3 independent culture replicates). (B) Transcripts detected in the TimeVault-captured
transcriptome for samples corresponding to 1 million (1M), 10,000 (10k), and 1,000 (1k) total
cells input into the RNase digestion assay. Mean £ SD (n = 3 independent culture replicates). (C)
Scatter plot of gene expression levels between samples corresponding to 1M, 10k, and 1k total
cells input into the RNase digestion assay. Expression values were log-transformed as log(TPM
+ 1). Pearson correlation coefficient r = 0.97, 0.95, and 0.96 for 1M vs. 10k, IM vs. 1k, and 10k
vs. 1k cells, respectively. The red dashed line indicates the identity line y = x. (D) Transcript
detection rate of the TimeVault-captured transcriptome corresponding to different cell number
input into the essay. Transcripts were binned based on lysate TPM levels. Mean = SD (n =3
independent culture replicates).
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Fig. S6 Characterization of TimeVault-captured transcriptome with the transgenes
integrated into the cell genome.

(A) Capture efficiency of GAPDH mRNA as measured by RT-qPCR normalized to the cell
lysate for lentiviral-integrated and wild-type HEK293T cells. Mean + SD (n = 3 independent
culture replicates). (B) MVP mRNA abundance related to 0 hour post-Dox addition to lentiviral-
integrated HEK293T cells. Normalized to GAPDH mRNA abundance. Mean + SD (n =3
independent culture replicates). (C) Transcripts detected in the TimeVault-captured
transcriptome from lentiviral-integrated and plasmid-transfected HEK293T cells. Mean + SD (n
= 3 independent culture replicates). Statistical significance was determined by unpaired two-
tailed t-test. (D) Scatter plot of TimeVault-captured gene expression levels between samples
corresponding to lentiviral-integrated and plasmid-transfected HEK293T cells. Expression
values were log-transformed as log(TPM + 1). Pearson correlation coefficient r = 0.95. The red
dashed line indicates the identity line y = x. (E) Transcript detection rate of the TimeVault-
captured transcriptome corresponding to lentiviral-integrated and plasmid-transfected HEK293T

cells. Transcripts were binned based on lysate TPM levels. Mean = SD (n = 3 independent
culture replicates).
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Fig. S7 TimeVault-recorded transcriptional signatures of innate stress response.
(A) Volcano plot of differentially expressed genes between the HS;asc and NC conditions in the

P<1x107,
log2FC > 1). (B) Volcano plot of differentially expressed genes between the HSpast and NC

Recorded transcriptomes. (n = 3 independent culture replicates, adjusted



conditions in the Present transcriptomes. (n = 3 independent culture replicates, adjusted P <
1x107%%, logoFC > 1). (C) Heatmap of selected heat shock—responsive genes in the HSpast and NC
conditions. Expression levels are Z-score standardized across samples. (D) Volcano plot of
differentially expressed genes between the HSpresent and NC conditions in the Recorded
transcriptomes. (n = 3 independent culture replicates, adjusted P < 1x107%°, log,FC > 1). (E)
Volcano plot of differentially expressed genes between the HSpresent and NC conditions in the
Present transcriptomes. (n = 3 independent culture replicates, adjusted P < 1x10~2°, log,FC >
1). (F) Heatmap of selected heat shock—responsive genes in the HSpresent and NC conditions.
Expression levels are Z-score standardized across samples. (G) Volcano plot of differentially
expressed genes between the Dpast and NC conditions in the Recorded transcriptomes. (n =3
independent culture replicates, adjusted P < 0.01, logoFC > 0.25). (H) Volcano plot of
differentially expressed genes between the Dyast and NC conditions in the Present transcriptomes.
(n = 3 independent culture replicates, adjusted P < 1x107°, logoaFC > 0.5). (I) Heatmap of
selected hypoxia—responsive genes in the Dpascand NC conditions. Expression levels are Z-score
standardized across samples. (J) Volcano plot of differentially expressed genes between the
Dpresent and NC conditions in the Recorded transcriptomes. (n = 3 independent culture replicates,
adjusted P <0.01, logoFC > 0.25). (K) Volcano plot of differentially expressed genes between
the Dpresent and NC conditions in the Present transcriptomes. (n = 3 independent culture
replicates, adjusted P < 1x107, logoFC > 0.5). (I) Heatmap of selected hypoxia—responsive
genes in the Dpresent and NC conditions. Expression levels are Z-score standardized across
samples.
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Fig. S8 Transcriptional characteristics of persister PC9 cells after osimertinib treatment.
(A) Volcano plot of differentially expressed genes in PC9 cells transfected with the Tet-Off

TimeVault construct under expressing (Dox-) and non-expressing (Dox+) conditions (n = 3
independent culture replicates, adjusted P < 1x10713, logoFC > 0.5). (B) Volcano plot of
differentially expressed genes between the Present persister (drug-treated) and Present non-
treated cell transcriptome. (n = 3 independent culture replicates, adjusted P < 1x1071,
log2FC > 1). (C) Hallmark gene set enrichment analysis of the Present transcriptome between
drug-treated persister cells (left) and non-treated cells (right, adjusted P <0.05). (D)
Expanded heatmap of selected genes in the oxidative phosphorylation, mitotic spindle, and G2M
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checkpoint pathways in the Recorded transcriptome. Expression levels are Z-score standardized
across samples.
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Fig. S9 scRNA-seq characterization of drug-naive PC9 cells.
(A) Highly variable genes identified in the drug-naive PC9 scRNA-seq result using the
FindVariableFeatures function in the Seurat package. (B) Violin plot showing the amount of
RNA feature count, UMI count, and percentage of mitochondrial gene in 20176 cells from the
PC9 scRNA-seq result. (C) Scatter plots of the RNA count and the percentage of mitochondrial
genes in 20176 cells from the PC9 scRNA-seq result. The red dashed line indicates the quality
control filtering threshold nCount RNA > 2500 & percent.mt < 15 (19057 cells passed filtering).
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Fig. S10 Characterization of siRNA-treated PC9 cells.

(A) RNA expression levels of P13, FN1, and LCN2 in PC9 cells treated with corresponding
targeted siRNA, measured by RT-qPCR and normalized to PC9 cells treated with non-targeting
(NT) siRNA. Mean = SD (n = 3 independent culture replicates). (B) Cell viability of PC9 cells
following treatment with LCN2-targeting siRNA or non-targeting (NT) siRNA. Mean + SEM (n
= 3 independent culture replicates). Statistical significance was determined by unpaired two-
tailed t-test. (C) Cell viability of PC9 cells following treatment with either LCN2-targeting
siRNA or NT siRNA in the presence of 100 nM osimertinib, normalized to NT
siRNA+osimertinib. Mean +£ SEM (n = 3 independent culture replicates). Statistical significance
was determined by unpaired two-tailed t-test.
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Fig. S11.

—_
o
]

g

o
®
|

o
s
1

@
o
!

ercent related to lysate (%)
o
?

P
(=]
o

TimeVault + +
ProK + - +
RNase + + +
Fig. S11 Characterization of Proteinase K during RNA purification.
(A) Capture efficiency of ACTB mRNA as measured by RT-qPCR normalized to cell lysate.
TimeVault expressing samples were treated with or without Proteinase K during the RNA
purification. Mean + SD (n = 3 independent culture replicates).
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