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Table S1: Reproducibility of high-content screen.
The high-content screen was assessed using Z’” and % CV of two biological replicates.
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13 elements included exclusively in Biotin-RH1115:

Isoform 4 of Troimﬁin aliha—1 chain iTPM1 i

Heterogeneous nuclear ribonucleoprotein K (HNRNPK)
Nucleoside diphosphate kinase A (NME1)
Fructosamine-3-kinase (FN3K)

Ketosamine-3-kinase (FN3KRP)

Hemﬁlobin subunit aliha iHBA1 i

ICalmodulin-like protein 5 (CALML5)!
RNA-binding protein Raly (RALY)

[Small nuclear ribonucleoprotein E (SNRPE,

HLA class | histocompatibility antigen, A-24 alpha chain (HLA-A)

-Potential targets

Different isoform, lack of di rel ce, or no expression in brain cells

Eluted in presence of competitor

Table S2: Proteins exclusive to Biotin-RH1115 in the pulldown assay.

Thirteen proteins were exclusively pulled down by Biotin-RH1115, of which three were selected as putative targets. Putative targets
were narrowed down based on several criteria: presence of various isoforms in solution, lack of disease relevance in the literature,
and expression levels in the brain (CALMLS5) [1].
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Antibody Dilution Experiment Company
i i s I~
B-Actin (i°Neurons) [RERV] Western Blot ABClonal

1:2000 Western Blot Cell Signaling (8457L)
hLamp1 1:3000 Western Blot Cell Signaling (9091)
(i*Neurons) 1:500 IF

1:400 IF Cell Signaling (4019S)

1: 1000 Western Blot Cell Signaling (4108)

1:1000 Western Blot Cell Signaling (2775S)

1:7500 Western Blot Cell Signaling (4858)
(i*Neurons)

1:1000 Western Blot Cell Signaling (9205S)

1:1000 Western Blot Cell Signaling (2217)

1:1000 Western Blot Cell Signaling (2708S)

1:1000 Westemn Blot Cell Signaling (3243S)

1:1000 Western Blot Cell Signaling (2032S)

1:1000 Western Blot ABCam (ab109227)

Table S3: Antibodies
Antibodies and specific experiments, dilutions, and companies are listed.
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Figure S1: Additional synthetic efforts.
(A) Synthetic method to generate substituted guanidine and amidine reagents. (B) Synthetic method to generate the propyl
substituted aldehyde reagent. (C) Synthetic route to access Biotin-RH1115.
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Figure S2: Solubility and confirmation of biotin probe activity.

(A) Kinetic aqueous solubility was performed on select compounds (100 pM) as a solution in 1x PBS. Optical density calculations
were performed at 620 nm. Data are presented as the mean + SEM of five independent experiments. (B) eGFP-LC3 dose response
was performed on Biotin-RH1115 to ensure activity was retained. Data are presented as mean = SEM from three independent
experiments, each with duplicate biological replicates.
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Figure S3: Expression levels of putative targets and validation.

Expression levels of Lamin A/C (A) and UBA-52 (B) were quantified using immunoblotting. Data are presented from
three biological replicates. (C) Three independent Cellular Thermal Shift Assays were performed with A549 cells treated
with RH1115 (100 uM) or DMSO for 24 h and heated at each temperature in 3 minutes. Data are presented from two
biological replicates at each temperature. (D) Ratio of the quantification of Lamin A/C protein levels in the eluent over
the supernatant for the pulldown assay. Lysates were treated with Biotin-RH1115 (50 uM), biotin acid (50 uM), and
Biotin-RH1115 (50 uM) in addition to RH1115 in excess (100 uM). Data are presented as the mean + SEM of three
independent experiments. (E) Ratio of the quantification of LAMP1 protein levels in the eluent over the supernatant for
the pulldown assay. Lysates were treated with Biotin-RH1115 (50 puM), biotin acid (50 puM), and Biotin-RH1115 (50
1M) in addition to RH1115 in excess (100 uM). Data are presented as the mean £ SEM of three independent experiments.
(F) Quantification of three independent cellular thermal shift assays in duplicate for Lamin A (ATm = 2.64 °C). Data are
presented as mean + SEM of three independent experiments in duplicate. (G) Quantification of three independent cellular
thermal shift assays in duplicate for Lamin C (AT = 0.8 °C). Data are presented as mean + SEM of three independent
experiments in duplicate.
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Pulldown: Biotin RH1115
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ndu|
o
9
%

Figure S4: Exclusion of UBAS52 as a putative target.

(A) Immunoblot analysis of UBAS52 capture by streptavidin pulldown protocol in the presence of Biotin-
RH1115 (50 uM) (+/-), biotin acid (-/-), Biotin-RH1115 (50 uM) with excess RH1115 (100 uM) following
lysate addition to the beads (+/+). B-actin was used as a loading control. Data are presented from three
independent experiments. (B) Ratio of the quantification of UBA52 protein levels in the eluent over the
supernatant for the pulldown assay shown in (A). Data are presented as the mean + SEM of three independent
experiments.
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Figure S5: RH1115 increases LAMP1 vesicle size and activates autophagy in
neurons.

(A) ADIV10 i3Neurons were immunostained for LAMP1. Mean LAMPL1 vesicle
size in each i3Neuron analyzed across all experiments for DMSO or RH1115 (15
uM). (B) DIV10 i®Neurons stably expressing LC3-RFP-GFP were live imaged
and the properties of each cell’s autophagosomes and autolysosomes were
quantified. Neurons were treated with DMSO, BafAl (100 nM), or RH1115 (15
1M). Data are presented from three independent experiments, 60-70 neurons per
condition. The number of autophagosomes for each individual i*Neuron were
analyzed. (C) Percent autophagosomes for each individual i¥Neuron. (D) Number
of autolysosomes for each individual i¥Neuron. (E) Percent autolysosomes in each
individual i*Neuron. (F) Mean autolysosome size in each individual i*Neuron.
(G) Autolysosomal intensity in each individual i*Neuron.
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Uncropped Western Blots
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