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Supplementary Table 1. Hit compounds from 2DCS studies and the unique sequences and secondary
structures of selected RNAs having no previously known small molecule binder.

Compound Structure

Compound

Scaffold

Number of
motifs
bound

(Zobs > 8)

Motifs unique to
compound

C1

AZS

58

5'UACGU/3’AAUAA
5'UCUAU/3'AAUGA
5’'UAAUU/3’ACACA
5'UCUGU/3’AAUAA
5'UUCGU/3'AUAAA
5’'UUCGU/3'ACUAA
5'UCCG/AAUU
5'UUCUU/3’ACUCA

C2

BPS

238

5'UUAU/3’ACAA

5'UUAG/3’ACCC
5'UAUAU/3’ACAGA

5'UAAA/3’ACGU

C3

AZS

221

5’'UAGAU/3’ACACA
5'UAUU/3’'ACCA
5'UCAU/3’'ACCA
5’'UUCAU/3’ACACA
5’'UUGUU/3’ACCCA
5’UAUAU/3’AGGGA
5'UCUAU/3'AUAAA
5'UCGUU/3’'ACCCA

C4

AZS

137

5’'UUUCU/3’AUUAA
5’'UAUU/3’ACCG

C5

CHR

121

No unique motifs

Cé

3PPA

69

5’'UUUCU/3’AUUAA
5’'UAUU/3’ACCG
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C7

AZS

162

No unique motifs

C8

AZS

433

No unique motifs

(0

AZS

411

5'UAAU/3’AAAG
5'UUGCU/3'AUAAA
5'UAUGU/3'AGAAA
5'UAGUU/3'AAAUA
5'UCAGU/3'AAAAA
5’'UAAU/3’GAGA
5UCCU/3’ACUA
5'UAACU/3'AACUA
5'UCUAU/3'AAGCA
5'UAGGU/3'AAAAA
5'CACU/3'GAAA
5'UCAUU/3'AACUA
5'UAUGU/3'AAGAA
5'UCAAU/3'AAUAA
5'UAAU/3’'GCGA

Cc10

AZS

332

5’'UAAUU/3'AAACA
5'UGAU/3’GAAA
5’'UAAU/3’AACG
5'UGUC/3’AAUG

C11

AZS

306

5’'UCUUU/3’AAACA
5’'UCCU/3’AUAA
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C12

AZS

176

No unique motifs

C13

AZS

340

5’'UGAUU/3’AAGUA
5’'UUCU/3’ACCA

C14

AZS

378

5'UCGA/3’AAGU
5'UCGUU/3'AAUCA
5'CGGU/3’GAAA
5'UGAG/3’AACU
5’'UGUCU/3'AACUA
5'CAGU/3’GCAA
5'CUGU/3'GCAA

C15

AZS

248

5’UAGU/3’GCGA

C16

AZS

253

5’'UCUU/3’ACCA

Cc17

AZS

390

5’'UAAGU/3'AAGGA
5'UGGU/3’AGAG
5'UGUG/3’AACU
5'UCGCU/3’AUAAA
5'UAGU/3’ACGA
5’'UAAGU/3'AACGA
5'UGAAU/3’AGAGA
5'UGUU/3’AGCG
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5’'UAAU/3’AGCG
C18 AZS 334 5’'UAGU/3’GCAA
5’'UACAU/3’'AAGGA

5'UGGGU/3'AACGA
5'UGAU/3’AGAA
5’'UAGU/3’AGAA
5'UCGAU/3’AAUGA
5'CAAU/3’'GCCA
5'UCGCU/3’AAUCA
5'UGCUU/3'AAGUA
5'UGGU/3’AAGA
5'CGU/3’GAG
5’'UACGU/3’ACAGA
C19 AZS 473 5'UGCG/3’AACU
5'UGCAU/3’AAUCA
5'UGAGU/3'AGGAA
5'UCGCU/3’'AAUAA
5'UCGGU/3’AAGAA
5'UGUAU/3’AGACA
5’'UGAUU/3’AGACA
5'UGGGU3/AAGGA
5'UGAU/3’AGAA
5'UGGU/3’AAGG
5'UGGU/3’AAGA

Ph 5'UGGC/3’AAGG
5'UGGAU/3’AGGAA
C20 AZS 305 5’'UGUUU/3’AGUCA
©BF, 5’UACGU/3’AAGGA
5'UU/3’'AGCA

e

AZS, azolium salts; BPS, bipyrrole pyrrolium salts; Chr, chromone; 3PPA, 3-phenylfuro[3,2-b]pyridine-5-amines.

Supporting Information Page 4 of 84




Supplementary Table 2: Sequences of oligonucleotides and primers used in these studies.

Oligonucleotide Sequence 5’ to 3’ Experiment Supplier
RNU6 ACACGCAAATTCGTGAAGCGTTC RT-gPCR IDT
miR-155-5p Fwd. TTAATGCTAATCGTGATAGGGGTT RT-gPCR IDT
miR-4273-5p Fwd. GTGTTCTCTGATGGACAG RT-gPCR IDT
miR-1226-3p Fwd. TCACCAGCCCTGTGTTCCCTAG RT-gPCR IDT
miR-101-1-3p Fwd. | TACAGTACTGTGATAACTGAA RT-gPCR IDT
miR-4435-1-5p Fwd. | ATGGCCAGAGCTCACACAGAGG RT-gPCR IDT
miR-196a-5p Fwd. TAGGTAGTTTCATGTTGTTGGG RT-gPCR IDT
miR-3945-5p Fwd. AGGGCATAGGAGAGGGTTGATAT RT-gPCR IDT
miR-4640-3p Fwd. CACCCCCTGTTTCCTGGCCCAC RT-gPCR IDT
miR-3168-5p Fwd. GAGTTCTACAGTCAGAC RT-gPCR IDT
miR-4700-5p Fwd. TCTGGGGATGAGGACAGTGTGT RT-gPCR IDT
let-7g-5p Fwd. TGAGGTAGTAGTTTGTACAGTT RT-gPCR IDT
miR-18a-5p Fwd. TAAGGTGCATCTAGTGCAGATAG RT-gPCR IDT
miR-363-3p Fwd. AATTGCACGGTATCCATCTGTA RT-gPCR IDT
Universal Reverse GAATCGAGCACCAGTTACGC RT-gPCR IDT
pri-miR-155 Fwd. GTGTATGATGCCTGTTACTAGCA RT-gPCR IDT
pri-miR-155 Rev. GCCTGAAGTCTAAGTTTATCCAGC RT-gPCR IDT
pre-miR-155 Fwd. TGCTAATCGTGATAGGGGTTTT RT-gPCR IDT
pre-miR-155 Rev. TGCTAATATGTAGGAGTCAGTTGGA RT-gPCR IDT
pre-miR-155 binding site | 7. cpp ATeGTGATAGGGGTTT RT-qPCR IDT
mutation Fwd.
pre-miR-155 binding site | 7.1 ATATGATAGGAGTCAGTTGGA RT-qPCR IDT
mutation Rev.
pre-miR-155 cleavage site | . 10 ATCGTGATAGGGGTTAG RT-qPCR IDT
mutation Fwd.
pre-miR-155 cleavage site | ¢ 7 A ATATGTAGGAGTCAGTTGGA RT-qPCR IDT
mutation Rev.
pre-miR-4435 Fwd. | ATGGCCAGAGCTCACACAGA RT-gPCR IDT
pre-miR-4435 Rev CACACTGCAGGTGAAGTGCACT RT-gPCR IDT
pre-miR-3168 Fwd. GAGTTCTACAGTCAGACAGCCTG RT-gPCR IDT
pre-miR-3168 Rev. GCAAGAAGTGAAGATGAGCCTCC RT-gPCR IDT
pre-miR-4640 Fwd. | TGGGCCAGGGAGCAGCT RT-gPCR IDT
pre-miR-4640 Rev GTGGGTGGGATGGAGTCCA RT-gPCR IDT
pre-miR-4700 Fwd. | TCTGGGGATGAGGACAGTGTGT RT-gPCR IDT
pre-miR-4700 Rev. GGGTGAGGAGTCAGTCCTGTGAATTT RT-gPCR IDT
pre-miR-1226 Fwd. GTGAGGGCATGCAGGCCTG RT-gPCR IDT
pre-miR-1226 Rev. TGGTGAGGCCACCCTTTTGG RT-gPCR IDT
MYC-Luciferase Fwd. | GTGATCTACGGCCCAGAAC RT-gPCR IDT
MYC-Luciferase Rev. | CTTTGGGCCAACAGCACA RT-gPCR IDT
pre-miR-155 Template | C1OTTAATGCTAATCGTGATAGGGGTTTTTGCCTC || o oo [
CAACTGACTCCTACATATTAGCATTAACAG
pre-miR-155 +U49 CTGTTAATGCTAATCGTGATAGGGGTTTTTGCCTC |\ oo e
Mutant Template CAACTGACTCCTATCATATTAGCATTAACAG
pre-miR-155 U27 B AG | CTGTTAATGCTAATCGTGATAGGGGTTAGTTGCCT _
In vitro cleavage | IDT

Mutant Template

CCAACTGACTCCTACATATTAGCATTAACAG
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GGCCGGATCCTAATACGACTCACTATAGGCTGTTA

pre-miR-155 T7 Fwd. ATGCTAATCGTGATAGGG In vitro cleavage | IDT
pre-miR-155 +U49 Rev. | CTGTTAATGCTAATATGATAGGAGTCAG In vitro cleavage | IDT
pre-miR-155 Rev. CTGTTAATGCTAATATGTAGGAGTCAG In vitro cleavage | IDT
Cy>-2D Ci‘;‘l‘l’l‘;eels"‘”th tWO | (GGUUUAAUAGAUACGAAAGUACUAAUUGGAUCC | MST Binding Dharmacon
Cy5-2DCS model with GGGUUUAAUAGAUACGAAAGUAUCUAAUUGGAU | MST Binding
i Dharmacon
5'GAU/A_C CC
Cy5-2DCS model with GGGUUUAAUUAGAUACGAAAGUACUAAUUGGAU | MST Binding Dharmacon
5'U_A/UAA CC
Cy5-2DCS model fully GGGUUUAAUUAGAUACGAAAGUAUCUAAUUGGA | MST Binding
. Dharmacon
base paired UccC
Cy5-5'GAU/3’'C_A mimic | Cy5-GUAAUGAUUACGAAAGUAAC AUUGC MST Binding Dharmacon
Cy5-5’GAU/3’CUA mimic | Cy5-GUAAUGAUUACGAAAGUAAU CAUUGC MST Binding Dharmacon
c-Myc Fwd. TGAGGAGACACCGCCCAC RT-qPCR IDT
c-Myc Rev. CAACATCGATTTCTTCCTCATCTTC RT-qPCR IDT
18S Fwd. GTAACCCGTTGAACCCCATT RT-qPCR IDT
18S Rev. CCATCCAATCGGTAGTAGCG RT-qPCR IDT
GAPDH Fwd. GTTCGACAGTCAGCCGCATC RT-qPCR IDT
GAPDH Rev. GGAATTTGCCATGGGTGGA RT-qPCR IDT
GGGAGAGGGTTTAATTACGAAAGTATTGGATCCG :
Control Screen Template CAAGG Screening IDT
353 ILL GGGAGAGGGTTTAATNNNTACGAAAGTNNNATTG Screening IDT
GATCCGCAAGG
T7 Forward 3x3 ILL gg%g‘iiéTCCTAATACGACTCACTATAGGGAGAGG Screening PCR IDT
Reverse 3x3 ILL CCTTGCGGATCCAAT Screening PCR IDT

Bolded nucleotides are mutations except N which indicates any nucleotide A, T, G, or C.
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Fig. 29
SOCS1

Fig. 4d

c-Jun B-actin
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Fig. 5
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Ext. Data Fig. 8h
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Ext. Data Fig. 10f (left panel)
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Supplementary Figure 5
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Supplementary Figure 1 | Uncropped images of gel electrophoresis.
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Supplementary Figure 2 | Validation of SYBR Green primers used to measure levels of mature
and pre-miR-155 by RT-qPCR. A, Plot of C; values as a function of 2-fold cDNA dilutions using
primers for wild type pre-miR-155 (left) or mutants thereof (middle - binding site mutant; right -
cleavage site mutant) (n = 3 biological replicates; the error bars are too small to be shown). B, RT-
gPCR yielded single products for wild type pre-miR-155 and both mutants (n = 3 biological
replicates). C, Plot of C; values as a function of 2-fold cDNA dilutions using primers for mature miR-
155, the sequence of which is the same after processing of wild type or mutant pre-miRNAs (n = 3
biological replicates). D, RT-qPCR yielded a single product for mature miR-155 (n = 3 biological
replicates). All data are reported as the mean * S.D. of the measured biologically independent

replicates.

Supporting Information Page 12 of 84



A mature miR-155 mature miR-155 mature miR-155
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Supplementary Figure 3 | Validation of TagMan primers used to measure levels of mature
miR-155 by RT-qPCR. A, Plot of C; values as a function of 2-fold cDNA dilutions using TagMan
primers for miR-155 in MCF-10a cells forced to express WT pre-miR-155 (left), the pre-miR-155
binding site mutant (middle), and the cleavage site mutant (right) (n = 3 biological replicates). B, Gel
electrophoretic analysis of RT-qPCR products afforded a single band for WT miR-155 and both
mutants (n = 3 biological replicates). C, Effects of LNA-155 (50 nM), an antagomir directed at miR-
155, pre-miR-155-amide binder (100 nM), and pre-miR-155-RiboTAC (100 nM) in MCF-10a cells
forced to express WT pre-miR-155 (left), the pre-miR-155 binding site mutant (middle), and the
cleavage site mutant (right), as assessed by RT-qPCR using TagMan primers (n = 3 biological
replicates). These results are in agreement with those obtained using SYBR Green primers (Extended
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Data Fig. 9a). All data are reported as the mean #* S.D. of the measured biologically independent
replicates. Statistical significance was calculated by a two-tailed Student’s t-test.
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Supplementary Figure 4 | Validation of TagMan primers used to measure levels of c-JUN
mRNA by RT-qPCR. A, Plot of C; values as a function of 2-fold cDNA dilutions by using c-JUN TagMan
primers (n = 3 biological replicates). B, Gel electrophoretic analysis of RT-qPCR products for c-JUN
mRNA using TagMan primers, as determined by agarose gel electrophoresis (n = 2 biological
replicates). No amplification was observed when cDNA was not added (no template control). All
data are reported as the mean * S.D. of the measured biologically independent replicates.
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Supplementary Figure 5 | Validation of MIA PaCa-2 pancreatic adenocarcinoma cells in which
of RNase L was knocked down by CRISPR. A, RNase L mRNA level in CRISPR-directed RNase L
knockdown and control MIA PaCa-2 cells, as determined by RT-qPCR (n = 3 biological replicates). B,
RNase L protein levels in RNase L knockdown and control MIA PaCa-2 cells, as determined by
Western blotting (n = 3 biological replicates). All data are reported as the mean * S.D. of the measured
biologically independent replicates. Statistical significance was calculated by a two-tailed Student’s
t-test.
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Supplementary Figure 6 | Validation of SYBR Green primers used to measure levels of MYC
mRNA by RT-qPCR. A, Plot of C; values as a function of 2-fold cDNA dilutions by using primers
amplifying MYC mRNA (n = 3 biological replicates). B, Melting curve of the c-MYC RT-qPCR products
(blue), completed after RT-qPCR (n = 3 biological replicates). C, Gel electrophoretic analysis of RT-
gPCR products for c-MYC mRNA using SYBR Green primers (n = 3 biological replicates). All data are
reported as the mean * S.D. of the measured biologically independent replicates.

Supporting Information Page 17 of 84



c-Myc mRNA 18S RNA
28 Y =0.8285X+22.6 22 Y =1.026X+14.28
27 R%=0.9484 R?=0.991
S 26- g2
S 25 S 18-
O 24- o
231 ° 167
22 T T T 1 14 T T T 1
0 2 4 6 8 0 2 4 6 8
number of cDNA dilution (1:2) number of cDNA dilution (1:2)
B No Template c-Myc 18S No Template
' » B
S |
32 B
- W% IE— - m '
100 bp W %z 86§ 100 bp
Q0 ~ O
sz
e >
C g :
o m vehicle
<
% mm c-Myc-amide binder
> B c-Myc-RiboTAC
[5)
[
2
s
()
(4

[Compound], uM

Supplementary Figure 7 | Validation of TagMan primers used to measure levels of MYC mRNA
by RT-qPCR. A, Plot of C; values as a function of 2-fold cDNA dilutions by using TagMan primers
amplifying MYC mRNA and 18S RNA (n = 3 biological replicates). B, Gel electrophoretic analysis of
RT-qPCR products for c-MYC mRNA and 18S rRNA using TagMan primers (n = 3 biological replicates).
C, Effects of c-Myc-amide binder (10 uM) and c-Myc-RiboTAC (10 uM) upon treatment of HeLa cells
for 48 h (two doses at t = 0 and t = 24 h, as completed for SYBR Green primers) by TagMan assay (n
= 3 biological replicates). These results are in agreement with those obtained using SYBR Green
primers (Fig. 5c). All data are reported as the mean #* S.D. of the measured biologically independent
replicates. Statistical significance was calculated by a two-tailed Student’s t-test.
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Supplementary Figure 8 | Effects of MZ1 on BRD4 and c-Myc protein abundances. BRD4 and c-
Myc protein levels in HeLa cells treated with vehicle or MZ1 for 48 h, as determined by Western
blotting (n = 2 biological replicates). The decrease of both proteins by MZ1 is consistent with
previous literature reports. 4 Note that two bands of c-MYC proteins (both selected for
quantification) are two expected isoforms, 5 which could merge into a single band depending on the
separation of gel electrophoresis. All data are reported as the mean * S.D. of the measured
biologically independent replicates.
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Supplementary Figure 9 | Illustration of the gating strategy used in flow cytometry. Cells were
first selected for size (A) and subsequently gated on singlets (B&C). For Pl-stained cells, cells were
further selected for PI staining and singlets (D).
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SUPPLEMENTARY METHODS

Screening of natural product-like library by To-Pro-1 dye displacement
The RNA library was transcribed and purified as described.®® The RNA was folded in 1x HTS Buffer
(8 mM NazPO4, pH 7.0, 185 mM NaCl, and 1 mM EDTA) by heating at 95 °C for 2 min and cooled down
on ice. To-Pro-1 dye displacement assay was performed in DNase- and RNase-free water
supplemented with 1x HTS Buffer following the protocol as reported previously in a 1536-well plate
format. To-Pro-1 fluorescence (Fa) was measured by a Tecan Safire plate reader (Ex. 485 = 5 nm;
Em. 520 * 5 nm) with a gain of 225, optimized to ensure at least 3-fold signal above background.

After reading, Hoechst 33258 (0, 1, 10, and 100 pM final concentration) or DMSO (0.1%, same
as the compound) was added to each well using a BioMek 1536-well pin transfer tool (Beckman
Coulter). After incubating for 1 h at room temperature, To-Pro-1 fluorescence (Fg) was measured as
described above. The percent decrease in fluorescence was calculated using Equation (1):

<FB —F4

) * 100 = % decrease in fluorescence (D
B

To determine this assay’s amenability to HTS screening in this format, a Z-factor was calculated

according to Equation (2):61

3(0'p + O'n)

Estimated Z Factor = 1 —
|.up - .un|

(2)

where o, and o, are the standard deviations of the percent changes of the positive (addition of
Hoechst 33258) and negative (DMSO) controls, respectively, and y, and y, are the mean percent
changes for the positive and negative control respectively. The Z-factor was calculated by measuring
n = 690 wells per condition, which represents half of the 1536-well plate after excluding the edge

wells.

Screening of the natural product-like small molecule collection
The above protocol was adapted to screen the natural product-like library using a Thermo Fisher F5
automation system, plate hotels for incubation, an Echo520 acoustic dispenser for compounds
(Labcyte, Inc.), Multidrop Combi nL. (ThermoFisher) dispensers for plating solutions, and an Envision
plate reader (PerkinElmer) for measuring fluorescence.

In brief, the 3x3 ILL (200 nM final concentration) was folded as described above. A control RNA
lacking the randomized region (Supporting Table 1) was used as a counter screen and prepared

analogously. After folding, an equimolar amount of To-Pro-1 was added, and the samples were
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equilibrated at room temperature for 30 min. Using the Multidrop Combi dispenser, 5 pL of the
dye/RNA mixture was added to each well in a 1536-well plate (Greiner, catalog #782076). Note:
control wells were also prepared that contain To-Pro-1 and 1x HTS Buffer butlacking RNA (minimum
fluorescence). Fluorescence intensity was measured using a PerkinElmer EnVision® plate reader
(Ex/Em: 480 + 5 nm/535 * 5 nm). After, 5 nL of compound was added to each well using an Echo
520 acoustic dispenser, and the plates incubated at room temperature in plate hotels for 30 min. All
data were normalized to DMSO controls and then the percent decrease in fluorescence was calculated
per Equation 1. The top 30% of compounds that reduced signal by > 30% were carried forward to
study in dose response (n = 480).

Dose response curves were generated by using 3-fold dilutions (n = 8), with final concentrations
ranging from 0.001 pM to 30 puM. Curves were fit to afford 1Cso values using the Quatro Workflow
software (Quattro-Research GmbH) (n = 3). Of the 480 compounds progressed to these studies, 344
displaced To-Pro-1 dose-dependently (Fig. 1b) and were screened by 2DCS to define their RNA

binding landscapes.

Buffers used in 2DCS

Buffers and the methods for 2DCS were described previously and are as follows: 1113 1x Folding
Buffer (FB): 20 mM HEPES, pH 7.5, 150 mM NaCl, and 5 mM KCl; 1x Hybridization Buffer (HB): 20
mM HEPES, pH 7.5, 150 mM NaCl, 5 mM KCI, 1 mM MgCl,, and 40 pg/mL BSA.

2DCS: Primary screening

Microarrays were constructed as described. In brief, glass plates (L: 84 mm; W: 126 mm; H: 1 mm)
were coated with 25 mL of molten 1% (w/v) agarose and left for 2 h at room temperature.
Compounds (100 nL) were then delivered to the array surface using a Blomek® NX robotic pin-tool.
The array was dried in a fume hood overnight and then washed with 1x FB supplemented with 0.1%
(v/v) Tween-20 and twice with Nanopure water, and then air dried. The microarrays were pre-
hybridized with 1x HB for 5 min, and excess buffer was removed by touching the edge with a
Kimwipe. The arrays were the incubated with folded radioactively labeled 3x3 ILL!! for 30 min at
room temperature, spread evenly across the surface with a piece of parafilm. To fold the RNA library,
~200 pmol was folded in 0.5 mL of 1x FB by heating to 95 °C for 1 min and then slowly cooling to
room temperature. After, MgCl, was added to a final concentration of 1 mM (i.e, 1x HB), and the

volume was adjusted to a total volume of 2.5 mL with 1x HB. After hybridization, the array was
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washed four times with 1x HB, allowed to dry, and imaged by autoradiography. Hits were defined as
compounds with radioactive signal >3-fold over background (n = 26). Mitoxantrone (100 nL of 10, 5

and 2.5 mM delivered to the surface) was used as a positive control.

2DCS selection in the presence of tRNA and competitor oligonucleotides

The 26 hits from the primary 2DCS screen, were carried forward to a 2DCS selection using
radiolabeled 3x3 ILL, and unlabeled yeast tRNA and competitor oligonucleotides as described. 13
Briefly, the competitor oligonucleotides include (5’GGGUUUAAUUACGUAAUUGGAUCC; 5’ GGGAGA;
5'GCAAGG; 5’'CGCGAAAGCG; d(GC)11; d(At)11). RNAs that bound each compound were excised if the
signal was >3-fold above the background radioactive signal from the array. Both the excised RNAs
and the unselected, starting library was subjected to RNA-seq analysis as described.!! After library
preparation, cDNA samples were quantified on an Agilent Technologies 2100 Bioanalyzer (Model #:
G1939A) and on a Qbit 2.0 (Invitrogen) fluorimeter. Sequencing was completed by an Ion Proton

sequencer (Life Technologies) with > 200-fold coverage/base.

Statistical analysis of selected RNAs
High Throughput Structure-Activity Relationships Through Sequencing (HiT-StARTS) statistical
analysis of the 2DCS selections was completed as described, 1! using a pooled population comparison

according to Equations (3) and (4).

¢ = nypy +nzp; 3)

n,; +n,

Zope = (p1 —p2) 4)

(-0 (E+ 1)

where njy is the total number of reads for all selected RNAs in the RNA-seq data; n:is the total number

of reads for the starting library; p;: is the proportion of the reads for a particular sequence in the total
number of reads from the selected library; p: is the proportion of the reads for a particular sequence
in the total number of reads from the starting library.

Fitness Scores were also calculated for each selected sequence (Zobs > 8), calculated according to
Equation (5): 13
Zn — Zobs (8)

Fitness = * 100 (5)

Zobs max — Zobs(8)
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where Z, is the Zops for a particular sequence in the RNA-seq data; Zops ;) = 8; 1113 and Zobs, max iS the

maximum Z.ps observed for the selection of interest.

Calculation of Tanimoto coefficients and physiochemical properties

Small molecule structures were analyzed for chemical similarity with the small molecules housed in
Infornaé® and R-BIND?7 databases. Using instant JChem (ChemAxon), an overlap analysis was
completed using Chemically Hashed Fingerprinting to determine the structural similarity of C1 - C20
to those small molecules contained in each database. This score was then averaged to afford the
mean similarity to known RNA binders. Instant JChem was also used to calculate physicochemical
properties, for structure database management, and for search and prediction [Instant JChem 19.8.0,

2019, ChemAxon (http://www.chemaxon.com)].

LOGO and DiffLOGOS RNA motif analysis

Sequences corresponding to the highest and lowest 0.5% of Zqs values were used to generate LOGOS
for preferred (highest) and discriminated against (lowest) RNA folds. The resulting sequences were
individually converted to position weight matrix (PWM) lists using JMP®, Version 13.2.1 (SAS
Institute Inc., Cary, NC, 1989-2007). The R package Difflogos, 62 which a part of Bioconductor, was
utilized to create the sequence logos from PWM lists for each compound and visually compare the
differences between them. DiffLOGO (version 1.36) was installed on RStudio (version 1.2.5042,
RStudio Team 2020) with R 3.6.3 (R Core Team, 2014).

Analysis of ligandable sites in the human miRnome.

The analysis was performed by searching each 2DCS enriched motif against the miRNA motif
database as previously published. 18 The position and distance of unpaired Us from the ligandable

sites were determined manually by inspecting the secondary structures.

Binding affinity measurements by microscale thermophoresis (MST; pre-miR-155)

Binding constants were measured by MST Monolith instrument using premium capillaries
(Nanotemper) using a constant concentration of RNA (10 nM) and 1:2 serial dilutions of the
compound interest (50 uM to 1 nM). Both the compound of interest and RNA were prepared as 2x
stocks in 1x HTS Buffer. Cy5-labeled RNAs (20 nM) were folded in 1x HTS Buffer by heating at 90 °C
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for 1 min and slowly cooling to room temperature. Equal volumes (10 pL) of 2x compound and 2x
RNA solutions were then mixed together, and the samples were allowed to equilibrate at room
temperature for 15 min. The samples were then loaded into capillaries and analyzed with a
Nanotemper Monolith NT.115 as described. 63 MST power was set to 40% and the LED power was
set to 3%. The data points were fitted using Equation (6) embedded in the MO.AffinityAnalysis to

obtain K.

bound—unbound

f(c) = unbound + .

*@+c+&rqﬂw+c+&y—4*FwD+A (6)

where F is the concentration of fluorescently labeled RNA; unbound and bound refer to the
thermophoresis signal at completely unbound and bound state of RNA, respectively; c¢ is the
concentration of the compound; f(c) is the thermophoresis signal at compound concentration of c;

K, is the dissociation constant; and A is a constant.

Measuring of binding affinity by monitoring 2AP fluorescence (pre-miR-155 and c-Jun)

RNAs in which the A bulge binding site, whether in pre-miR-155 or c-Jun (note the bulges have
different closing base pairs; Extended Data Figs. 3d & 10a), were folded by heating the RNA (final
concentration of 500 nM) in a 1x Assay Buffer at 60 °C for 5 min and slowly cooling to room
temperature. BSA was then added to a final concentration of 40 pg/mL, and the sample was
aliquoted. Different concentrations of compound or DMSO were added as indicated such that the
final concentration of DMSO was 1% (v/v) in each sample. After incubating the complex at room
temperature for 30 min, 2AP fluorescence intensity was measured using a Molecular Devices
SpectraMax M5 plate reader using an excitation wavelength of 310 nm and an emission wavelength
of 375 nm. The background fluorescence measured from a well with buffer only was subtracted, and

ECso values were calculated by fitting the curve to Equation 7:

(Max—Min)

X
1+(—EC50)

Y = Min + (7)

where Y is the measured fluorescence; Min and Max are minimum and maximum fluorescence
measured among all data points on the curve, respectively; and X is the concentration of the
compound.

For competitive binding assays with unlabeled WT or mutant pre-miR-155 RNA, the unlabeled
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RNA was folded as described above to achieve a final concentration of 100 uM and then
supplemented with BSA to a final concentration of 40 pg/mL. The RNA was serially diluted 2-fold
(12 data points total) in 1x Assay Buffer supplemented with 40 pg/mL BSA. The compound of
interest (final concentration of 5 uM) or DMSO was added to each sample such that the final
concentration of DMSO was 1% (v/v). The 2AP-label RNA (1 uM) was prepared as described above
and added at equal volume to each sample (500 nM final concentration) in a final volume of 200 pL.
All samples were incubated at room temperature for 30 min, and 2AP fluorescence intensity was

measured as described above. The competitive Kq was calculated by fitting the curve to Equation 8:

) e+ 2[F] = (Kg + (5c=) * ¢ + 2[F)? = 4[F1)°5 + 4 (8)

ECso

- 1 Ka
Y=ax (Z[F]) * (Ka + (Ecs(,
where Y is the measured fluorescence; F is the concentration of 2AP-labeled RNA; c is the
concentration of the compound; ECs is the half maximal effective concentration calculated from

Equation (7); Kq is the competitive dissociation constant; a and A4 are constants.

Binding affinity measurements by fluorescence quenching assay (c-Jun and c-Myc)

RNAs that model the c-Jun and MYC IRES or a fully base paired control thereof were labeled at the 5’
end with Cy5 (Extended Data Figs. 9 and 10). The RNAs were folded in 1x Assay Buffer (final
concentration of 50 nM) by heating at 60 °C for 5 min followed by cooling to room temperature. Upon
cooling to room temperature, BSA was added to a final concentration of 40 pg/mL BSA to the folded
c-Jun IRES but not the folded MYC IRES. The compound of interest or vehicle was added at the
indicated concentrations such that the final concentration of DMSO in each sample was 1% (v/v).
The samples were then incubated at room temperature for 30 min followed by measurement of Cy5
fluorescence intensity by a SpectraMax M5 plate reader using an excitation wavelength of 678 nm
and an emission wavelength of 694 nm. For MYC IRES, the fluorescence intensity of compound alone
at each concentration was also measured and then subtracted from the corresponding well

containing RNA. Binding constants were then calculated by fitting the curve to equation 9.

Xh
Y = Bpax * W (9)

where, Y is the relative fluorescence intensity, Bmax is the maximum specific binding in the same units

as Y, X is the concentration of RNA, h is the Hill slope, and Kq is the dissociation constant.
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In vitro RNA cleavage by RNase L by gel electrophoresis (pre-miR-155)

The wild-type pre-miR-155 and the two mutant pre-miR-155 RNAs were prepared as describeds*
using the corresponding DNA templates and primers provided in Extended Data Table 2. RNA (0.5
nmol) was dephosphorylated by using CIAP (Calf Intestinal Alkaline Phosphatase; Thermo Fischer)
per manufacturer’s protocol. After phenol-chloroform extraction and ethanol precipitation, the RNA
was dissolved in water followed by adding PNK Kinase buffer (NEB)to a final concentration of 1x, T4
polynucleotide kinase, and [y-32P] ATP per manufacturer’s protocol. The labeled RNA was then
purified on a denaturing 15% polyacrylamide gel and isolated by extraction into 300 mM NaCl and
ethanol precipitation. To perform cleavage assay, the purified, radiolabeled RNA (5 pmol per
reaction) was folded in 1x FB by heating at 65 °C for 5 min and cooling to room temperature. The
solution was supplemented with the following (final concentrations): 10 mM MgCl,, 7 mM f3-
mercaptoethanol, 10 pM yeast tRNA (Roche), 50 uM ATP, and compound of interest at the indicated
concentration. After incubating at room temperature for 15 min, RNase L was added to a final
concentration of 25 nM, and the samples were incubated at room temperature for an additional 12
h. The fragments were separated by a denaturing 15% polyacrylamide gel. The gel was imaged by
using a Typhoon FLA9500 imager (GE Healthcare) and quantified by Image].

In vitro Chem-CLIP to study the binding of c-Jun-binder

The c-Jun SL-1 RNA (Dharmacon) was radiolabeled with [y -32P] ATP, and the RNA (~2000 CPM) was
folded, both as described above. The RNA solution was then incubated with c-Jun-Chem-CLIP or
Ctr-Chem-CLIP for 30 min at room temperature at varying concentrations. The samples were
irradiated with UV light (365 nm) in a UVP crosslinker (analyticjena, 40W) for 10 min. To each
reaction was then added a click reaction mixture [PEG3 biotin azide (Click chemistry tools, Cat#:
AZ104, 0.8 pL, 10 mM), CuSO4 (0.5 pL, 10 mM), Tris(3-hydroxypropyltriazolylmethyl)amine
(THPTA; 0.1 pL, 50 mM) and sodium ascorbate (0.1 pL, 250 mM)]. The samples were incubated at
37 °C for 3 h. After incubation, 8 L of streptavidin beads (Dynabeads MyOne Streptavidin C1 beads;
Thermo Scientific) was added to the mixture. Crosslinked RNA and unreacted RNA was separated by
placing the reaction tubes on a magnetic separation rack per manufacturer’s recommendations. The
beads were then washed twice with 1x Wash Buffer (10 mM Tris-HCl, pH 7.0, 1 mM EDTA, 4 M Na(l,
and 0.2% Tween). The radioactive signal associated with the beads and in the supernatant was

measured by liquid scintillation counting and the fraction pulldown was calculated.
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Invitro RNA cleavage by RNase L using a fluorescence-based assay (pre-miR-155, c-Jun, c-Myc)
RNAs labeled with 5’-fluorescein and Black Hole Quencher at the 3’ end were purchased from
Dharmacon (Extended Data Table 2). The RNA of interest (final concentration of 100 nM) was folded
1x FB and then incubated with the RiboTAC of interest and RNase L as described above. After
incubating the samples at room temperature for 12 h, fluorescein fluorescence intensity (Ex 484 nm;
Em 525 nm) was measured by using a SpectraMax M5 plate reader. Background fluorescence of the

compound was subtracted by measuring a well with same reaction composition but lacking RNA.

Construction of RNase L knockdown cells

To establish the optimal conditions for lentiviral transductions for knockdown of RNase L in MIA
PaCa-2 cells, the cells were plated at three different densities (1x105, 2x105, and 4x105 cells per 9.6
cm? well). After 48 h, the cells were then treated with six different concentrations of puromycin (0
to 4 ug/mL) using Puromycin Solution (GenDEPOT, cat# CR026-001). The cells were cultured for an
additional 72 h and counted using a TC20 automated cell counter (Bio-Rad Laboratories, Inc.) to
determine the optimal plating density and ICss for puromycin.

Lentiviral constructs containing Cas9 and gRNAs against RNASEL or a negative control were
purchased from Transomic Technologies, Inc. (TEVH-1249025-pCLIP-ALL-hCMV-Puro, TEVH-
1181883-pCLIP-ALL-hCMV-Puro, TEVH-1114741-pCLIP-ALL-hCMV-Puro, and TELA1015). These
constructs are packaged by transfecting HEK293T cells (ATCC, CRL-11268) using Lipofectamine
2000 transfection reagent (Invitrogen, 11668500) and Cellecta packaging mix (Cellecta, CPCP-K2A)
in Opti-MEM (Gibco, 31985070), following Invitrogen’s recommended protocol. Virus supernatants
were harvested 72 h after transfection, filtered with 0.45 pm PES filters (Mdi Membrane
Technologies Inc., SYPLO602MNXX204), and used to transduce MIA PaCa-2 cells in the presence of 6
pg/mL polybrene (Millipore, TR-1003-G). Knockdown of RNase L. mRNA and protein levels were
validated by RT-qPCR and Western blotting, respectively (Supplementary Figure 4).

Cell viability assays (small molecules and RiboTACs targeting pre-miR-155)

MDA-MB-231 cells were plated in 96-well plates (2.5x10% cells/well). After reaching ~60%
confluency, the compound of interest (miR-155-binder; miR-155-amide binder; miR-155
RiboTAC) or DMSO was added in growth medium, and the cells were incubated for an additional 48
h. The final concentration of DMSO in all samples was 0.1% (v/v). Cell viability was measured by

using WST-1 assay (Sigma, catalog # 5015944001) according to the manufacturer’s protocol.
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siRNA knockdown of RNase L (pre-miR-155 and c-Myc)

The RNase L-targeting siRNA-2 (SMARTpool ON-TARGET plus) and control siRNA-2 (ON-TARGET
plus) were purchased from Dharmacon. The siRNA (100 nM) was transfected with Lipofectamine
RNAiIMAX reagent (Invitrogen) per the manufacturer’s protocol for siRNA transfection. For MDA-
MB-231 cells, the cells were seeded to 12-well plates and grown until ~60% confluency before
transfection. HeLa cells were seeded to 12-well plates and grown until at ~50% confluency before
transfection. Cells were incubated with the transfection cocktail for 6 h, followed by recovery in fresh
growth medium for 18 h, and then treated with vehicle (DMSO, 0.1%v/v) or compounds as described

above.

Immunoprecipitation of RNase L (pre-miR-155)

RNase L immunoprecipitation studies were performed according to published procedures. 13 MDA-
MB-231 cells (~60% confluency) were treated with vehicle, 100 nM of pre-miR-155-RiboTAC, or
100 nM of pre-miR-155-Ctr (RiboTAC control) in growth medium for 48 h. Samples were then
harvested, followed by RNase L immunoprecipitation as previously described.! The amount of pre-
miR-155 in the pulled down fraction and in the starting lysate were measured by RT-qPCR as
described in “RT-qPCR analysis of mRNAs and pri-, pre-, and mature miRNA Ilevels” in the manuscript’s

Methods section.

Cellular migration assay (pre-miR-155)

MDA-MB-231 and MCF-10a cells, the latter either mock-transfected or transfected with a plasmid
encoding WT or mutated pre-miR-155, were pre-treated with compound at indicated concentrations
in growth medium for 12 h. This medium was replaced with growth medium lacking FBS for another
12 h with the same concentration of the compound. The cells were then seeded to the ThinCert
inserts with 8 um pores (GBO, 657638) at 50,000 cells per well in a total volume of 100 pL of growth
medium. The inserts were then placed in 24-well plates holding 650 pL of fresh growth medium
containing FBS so that the bottom of the insert is covered by the fresh medium. After incubating for
24 h, all growth medium was removed, and cells were washed by 1x DPBS twice. The cells were then
fixed by 4% (w/v) paraformaldehyde in 1x DPBS (400 pL per well) at room temperature for 30 min,
followed by washing with 1x DPBS twice. The cells were stained by of 0.1% (w/v) crystal violet (400
uL per well) in 4:1 water/methanol and washed by 1x DPBS twice. A cotton swab was used to gently

remove the non-migratory cells on the top side of the insert membrane. The remaining migratory
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cells were then imaged by an optical microscope (two views captured per well) and counted

manually.

Measuring angiogenic capacity in HUVECs (pre-miR-155)

Angiogenic tubule formation assays were performed by using a Culturex In Vitro Angiogenesis Assay
Kit (Trevigen) as previously reported. 15 Briefly, approximately 1 x 105 HUVEC cells were seeded in
a 96-well plate as a single cell suspension in growth medium (Lonza). Cells were treated with pre-
miR-155-RiboTAC (100 nM) for 48 h. Images of cells were taken on a BioTek Lionheart FX
automated microscope (20 field views per well). Image stitching was carried out directly on the

Biotek imaging suite and the number of branch points were counted.

Cellular invasion assay (c-Jun)

ThinCert inserts with 8 um pores (GBO, 657638) were coated with 100 pL of 0.3 mg/mL (w/v)
Matrigel (Fisher Scientific; CB40234) per well and then incubated at 37 °C for 1 h. MIA PaCa-2 cells
were prepared in growth medium lacking FBS supplemented with 2 pyM c-Jun-RiboTAC or DMSO
(vehicle; 0.1% (v/v), the final concentration in all compound-treated samples) and added to the
Matrigel-coated inserts (50,000 cells per insert). The inserts were then placed in 24-well plates
holding 650 pL of fresh growth medium containing FBS so that the bottom of the insert was covered
by the fresh growth medium. After incubating for 24 h, the compound-containing medium was
removed from the inserts, which were then washed with 1x DPBS twice. The remaining steps for

fixing, staining, and imaging are identical as described for cellular migration assays.

Cellular proliferation assay (c-Jun and c-Myc)

Cell proliferation assays were completed using CellTiter 96® AQueous One Solution Cell
Proliferation Assay Solution (Promega, G3580) per manufacturer’s protocol. HeLa cells were seeded
into 96-well white, clear bottom tissue culture plates (Corning, 3610). Upon reaching ~30%
confluency, the cells were either treated with 0.1 - 10 uM of c-Myc-RiboTAC, MZ1, or DMSO (vehicle;
0.1% (v/v), the final concentration in all compound-treated samples) for 48 h. After 48 h incubation,
20 pL of the proliferation assay solution was added to each well, and the samples were incubated at
37 °C for 30 min. The absorbance at 490 nm was then measured using a SpectraMax M5 fluorescence
plate reader. Similarly, the effect of c-Jun-RiboTAC (2 uM) on the proliferation of MIA PaCa-2 were

measured by seeding at ~40% confluency and treating for 48 h.

Supporting Information Page 30 of 84



Caspase 3/7 assay to measure apoptosis

HeLa cells were seeded into 96-well white, clear bottom tissue culture plates (3x104 cells per well).
Upon reaching ~30% confluency, the cells were treated with 0.1 - 10 uM of c-Myc-RiboTAC, MZ1, or
DMSO (vehicle; 0.1% (v/v), the final concentration in all compound-treated samples) for 48 h.
Caspase 3/7 activity was measured using Caspase-Glo 3/7 Assay Kit (Promega) according to the
manufacturer’s instructions. Namalwa (0.4x106 cells/mL, 1 mL), HL-60 (0.5x10¢ cells/mL, 1 mL),
and Raji (0.7x106cells/mL, 1 mL) were treated with vehicle (0.1% (v/v) DMSO; the final
concentration in all compound-treated samples), c-Myc-RiboTAC (10 uM), or c-Myc-Ctr (10 pM) for
48 h. For Namalwa, HL-60, and Raji cells, apoptosis was measured by CellEvent Caspase-3/7 Green
ReadyProbes Reagent (ThermoFisher, C10423) and DAPI (0.1 pg/mL, Molecular Probe) following the
manufacturer’s protocol. Dye was directly added to flow cytometry analysis buffer (1x DPBS, 10%

(v/v) FBS). Samples were analyzed in a BD LSRII (BD Biosciences) flow cytometer.

Global proteomics profiling by using LC-MS/MS

For pre-miR-155: MDA-MB-231 cells were seeded in 60 mm dishes at ~60% confluency and treated
with DMSO (0.1% (v/v); the final concentration in all compound-treated samples), LNA-155 (100
nM; added directly to the cells in growth medium) or pre-miR-155-RiboTAC (100 nM) for 48 h. For
MYC: HelLa cells were grown in 100 mm dish (~30% confluency) and treated with DMSO (vehicle;
(0.1% (v/v); the final concentration in all compound-treated samples)) or ¢-Myc-RiboTAC (10 pM)
for 24 h and then redosed with fresh medium containing compound for additional 24 h. HelLa cells
were also grown in 100 mm dish (~40% confluency) and transfected with c-Myc siRNA (1 nM) or
scrambled siRNA (1 nM) as described by using Lipofectamine 3000 per manufacturer’s protocol. The
total protein was harvested 48 h later.

Protein samples were harvested following protocol as reported previously. 65 Protein samples
(~20 pg) were denatured with 6 M urea in 50 mM NH4HCO3, pH 8, reduced with 10 mM tris(2-
carboxyethyl)phosphine hydrochloride (TCEP) for 30 min, and then alkylated with 25 mM
iodoacetamide for 30 min in the dark. The samples were diluted to 2 M urea solution with 50 mM
NH4HCOs3, pH 8, and then digested with trypsin (1 pL of 0.5 pg/uL) in the presence of 1 mM CacCl; for
12 h at 37 °C. The digested samples were acidified with acetic acid, added to a final concentration of
5% (v/v), desalted over a self-packed C18 spin column, and dried. Samples were analyzed by LC-
MS/MS by using a Q Exactive HF-X mass spectrometer and the MS data were processed with
MaxQuant (v2.3.0.0) as described.¢5
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Analysis of global proteomics data

Global proteomics data were acquired as described. 65 Data obtained from the LC-MS-MS run were
analyzed as follows: MS data were analyzed with MaxQuanté¢ (V1.6.1.0) and searched against the
human proteome (Uniprot) and a common list of contaminants (included in MaxQuant). The peptide
search tolerance was set at 20 ppm, 10 ppm was used for the main peptide search, and fragment mass
tolerance was set to 0.02 Da. The false discovery rate for peptides, proteins, and sites identification
was set to 1%. The minimum peptide length was set to 6 amino acids, and peptide re-quantification
and label-free quantification (MaxLFQ) were enabled. The minimal number of peptides per protein
was set to 2. Methionine oxidation was searched as a variable modification, and
carbamidomethylation of cysteines was searched as a fixed modification.

To compare differences of protein log,(fold changes) of the downstream protein targets of c-Myc,
HIF1-a, miR-155-5p, or miR-18a-5p targets versus all proteins, a Kolmogorov-Smirnov test was used
to compare the distance between two cumulative fractions and compute the corresponding p-value.
The miR-155-5p downstream targets were identified by using TargetScanHuman 7.035 (only targets
with conserved sites), affording 469 targets, 63 of which were detected by proteomics analysis. The
same searching for miR-18a-5p downstream targets afforded 264 targets, 42 of which were detected
by proteomics analysis. Myc downstream targets were identified from previous reports51-53. Among
404 targets, 83 proteins were detected by proteomics. HIF-1a downstream targets were identified

from a previous report??, affording 476 targets, 63 of which were detected by proteomics analysis.

RNA-seq analysis

For pre-miR-155: MDA-MB-231 cells were seeded into 12-well plates and treated with DMSO
(vehicle), pre-miR-155-RiboTAC (100 nM), or LNA-155 (100 nM; added to the cells in growth
medium; no transfection required) for 48 h.

For MYC: HelLa cells were seeded into 12-well plates and treated with DMSO (vehicle) or c-Myc-
RiboTAC (10 puM) for 24 h. Then, cells were re-treated with fresh growth medium containing
compound for an additional 24 h. HeLa cells were transfected with MYC siRNA (1 nM) or scrambled
siRNA (1 nM) as described above, and total RNA has harvested 48 h later. Total RNA was extracted

using the Zymo Quick-RNA MiniPrep Kit according to the manufacturer’s protocol.

Total RNA was then isolated with miRNeasy Kit (QIAGEN), and quantified using a Qubit 2.0
Fluorometer (Invitrogen, Carlsbad, CA). RNA quality was evaluated by using an Agilent 2100
Bioanalyzer RNA nano chip (Agilent Technologies, Santa Clara, CA). Approximately 200 ng of total
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RNA was depleted of ribosomal RNA using NEBNext rRNA depletion module (E6310L, NEB)
according to manufacturer’s recommendations. Library preparation from the rRNA-depleted RNA
was performed using NEBNext Ultra II Directional RNA kit (E7760, NEB), also per manufacturer’s
protocol. The final libraries were validated by a Bioanalyzer analysis, pooled to equimolar
concentrations, and loaded onto the NextSeq 500 v2.5 flow cell. Libraries were sequenced with 2 x
40 bp paired-end chemistry. Approximately 20 million reads pass filter (base quality score > Q30)
for each sample. Raw sequence reads were aligned to the human genome by STAR (v2.5.2a).68 Raw
counts were extracted from .bam files by featurecounts (v2.0.0), 6% and differential gene expression

was analyzed by DESeq2 (v3.13).70

To compare differences of log(fold changes) of the downstream RNA targets of c-Myc and HIF-
la targets versus all transcripts, we used a Kolmogorov-Smirnov test to compare the distance
between two cumulative fractions and compute the corresponding p-value. The same downstream

transcripts of Myc and HIF-1a described above for protein targets were evaluated.

Synthetic Methods and Compound Characterization

General Methods
Chemicals were procured from the following sources: acetic acid, Avantor Performance Materials; N-
Boc-ethylenediamine Boc-Lys(Ac)-OH, N-(2-a-aminoethyl)biotinamide, and Boc-Lys-OH, Combi-
Blocks; 2,3-butanedione, Fisher Scientific; n-Butyl Lithium (n-Buli), Sigma-Aldrich; 5-
carboxyfluorescein, Combi-Blocks; chlorambucil acid, Alfa Aesar; 2,6-diisopropylaniline, VWR; N,N-
diisopropylethylamine, Sigma-Aldrich; N, N-dimethylformamide (DMF), Fisher Chemical; ethyl
bromoacetate, Fisher Scientificc HATU, Oakwood Products; propylamine, Alfa Aesar; and
tetrahydrofuran, Fisher Scientific. All chemicals were used as received without further purification.
The progress of all reactions was monitored by LC-MS or thin layer chromatography (TLC),
where compounds were visualized by using 254 nm UV light. All small molecules were purified on a
Waters 2487 or 1525 HPLC by reverse phase chromatography (19 x 150 mm SunFire® Prep C18
OBDTM 5 pm column). A flow rate of 5 mL/min was used with a gradient of 100% H,0 (+ 0.1%
trifluoroacetic acid (TFA)) to 100% MeOH (+ 0.1% TFA) over 60 min unless otherwise noted. The
purity of products was determined using analytical HPLC by equipping a 4.6 x 150 mm SunFire® C18
3.5 uM column to either instrument above. Analytical HPLC traces were collected by using a Waters

1525 HPLC by reverse phase chromatography (4.6 x 150 mm SunFire® Analytical C18 3.5 pm
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column), monitoring absorbance at 220 nm and 255 nm. A liner gradient of 100% H»0 + 0.1% TFA
to 100% MeOH + 0.1% TFA over 60 min was applied unless specified otherwise.

The identify of reaction products was determined by tH NMR and 13C NMR spectroscopy. Spectra
were acquired on a 400 UltraShield™ (Bruker) (400 MHz for 1H and 100 MHz for 13C) or an Ascend™
600 (Bruker) (600 MHz for 1H and 150 MHz for 13C). All chemical shifts are reported in ppm. Residual
solvent peaks were used as an internal standard. Coupling constants are reported in Hz. Identity was
further confirmed by high resolution mass spectrometry, obtained with an Agilent 1260 Infinity LC
system coupled to an Agilent 6230 TOF (HR-ESI). The LC system was equipped with a Poroshell 120
EC-C18 column (Agilent, 50 mm x 4.6 mm, 2.7 um). MALDI-TOF analysis was performed on a 4800
Plus MALDI TOF/TOF analyzer. All compounds were fully soluble at concentrations and conditions

specified for each experiment.

Supporting Information Page 34 of 84



Synthetic Methods and Characterizations
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Scheme S1. Synthesis of pre-miR-155-amide binder.

Compound S4. Compound S1 was synthesized as previously reported.’! To a solution of S1 (404
mg, 1 mmol) in dry tetrahydrofuran (THF) at -80 °C was added 500 pL of n-BuLi (2 M, 500 uL, 1
mmol), and the mixture was stirred at -80 °C for 20 min and then at room temperature for 20 min.
The mixture was then cooled to -80 °C again, followed by the addition of ethyl bromoacetate (167
mg, 1 mmol). The reaction was allowed to warm to room temperature and stirred for another 4 h.
The mixture was then concentrated in vacuo, and the residue was re-suspended in 4 M HCl in dioxane,
followed by addition of paraformaldehyde (58 mg, 2 mmol). The reaction mixture was stirred
overnight at room temperature and concentrated in vacuo. The residue was purified by HPLC as
described in the General Methods to give S4 as a white solid (100 mg, 0.162 mmol, 16%). 1H NMR
(400 MHz, CDCl3) 6 (ppm) 9.38 (s, 1H), 7.60 (m, 2H) 7.38 (m, 4H) 4.09 (q, J=7.1 Hz, 2H), 2.83 (t,/=7.0
Hz, 2H), 2.38 (t, /=7.04Hz, 2H), 2.27 (m, 4H), 2.17 (s, 3H), 1.33 (d, /=6.8 Hz, 6H), 1.25 (d, /=6.8 Hz, 6H),
1.22 (d, J=7.1 Hz, 3H), 1.17 (m, 12H); 13C NMR (100 MHz, CDCI3) § (ppm) 171.0, 145.2, 145.1, 136.7,

132.6,132.4,130.9,130.9,127.5,125.2,125.0, 61.1, 29.2, 29.1, 25.8, 24.7, 23.2, 22.5, 18.8, 14.1, 9.2.
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Pre-miR-155-COOH. A solution of S4 (100 mg, 0.162 mmol) in 3 mL of concentrated HCl was stirred
under reflux overnight. The mixture was concentrated in vacuo to give compound pre-miR-155-

COOH as a white solid, which was used without further purification.

Pre-miR-155-amide binder. A solution of pre-miR-155-COOH (3 mg, 0.005 mmol), propylamine
(0.3 mg, 0.015 mmol), HATU (3.8 mg, 0.01 mmol), and N,N-diisopropylethylamine (DIPEA, 1.9 mg,
0.015 mmol) in DMF was stirred at room temperature for 2 h. Pre-miR-155-amide binder was
purified by HPLC as described in the General Methods, affording a white solid (2.1 mg, 0.0033 mmol,
66%). 1H NMR (400 MHz, CDCl3) 8 (ppm) 8.04 (s, 1H), 7.65 (br, 1H), 7.63 (m, 2H), 7.40 (m, 4H), 3.11
(m, 2H), 2.91 (t, J=7.8 Hz, 2H), 2.50 (t, /=7.8 Hz, 2H), 2.43 (m, 2H), 2.34 (m, 2H), 2.21 (s, 3H), 1.49 (m,
2H), 1.35 (d, J=6.7 Hz, 6H), 1.30 (d, J=6.8 Hz, 6H), 1.16 (d, J=6.9 Hz, 6H), 1.13 (d, J=6.9 Hz, 6H), 0.87 (t,
J=7.4 Hz, 3H); 13C NMR (150 MHz, CDCl3) 6 (ppm) 170.8, 145.8, 145.7, 133.6, 133.0, 132.9, 132.7,
131.7, 127.5, 125.5, 125.3, 41.6, 33.3, 29.1, 29.1, 26.1, 25.3, 23.3, 22.8, 22.5, 19.9, 11.5, 9.2; HRMS

(m/z): calculated for C34HsoN30 [M]*: 516.3948, found: 516.3978.

HN 57 =
HATU, HOAt, pr i-Pr

HN DMF
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JN HO H 1 p o

HoOC O g O g SN Vo CF,C00

i-Pr
OO g NH: ) i.Pr\©/

C1-COOH S5 pre-miR-155-RiboTAC

Scheme S2. Synthesis of pre-miR-155-RiboTAC.

Pre-miR-155-RiboTAC. A solution of pre-miR-155-COOH (3 mg, 0.005 mmol), HATU (3.8 mg, 0.01
mmol), and DIPEA (1.9 mg, 0.015 mmol) in 0.2 mL of DMF was stirred at room temperature for 20
min. S5, synthesized as previously reported, ! (5.7 mg, 0.01 mmol) was then added, and the mixture
was stirred at room temperature for another 2 h. The product was purified by HPLC as described in

the General Methods to afford pre-miR-155-RiboTAC (1.3 mg, 0.0012 mmol, 23%). 1H NMR (600
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MHz, CDs0D) & (ppm) 9.75 (s, 1H), 7.64-7.68 (m, 3H), 7.45-7.57 (m, 9H), 6.98-7.02 (m, 2H), 4.39 (q,
J=7.1 Hz, 2H), 4.16-4.22 (m, 2H), 3.84-3.88 (m, 2H), 3.68-3.72 (m, 2H), 3.63-3.66 (m, 2H), 3.59-3.63
(m, 2H), 3.54-3.58 (m, 2H), 3.48 (t, J= 5.4 Hz, 2H), 3.28 (t, J=5.4 Hz, 2H), 2.81 (t, J=7.4 Hz, 2H), 2.41-
2.47 (m, 2H), 2.35-2.41 (m, 2H), 2.32 (t, J=7.5 Hz, 2H), 2.13 (s,3H), 1.39 (t,J=7.1 Hz, 3H), 1.34 (d, ]=6.7
Hz, 6H), 1.29 (d, J=6.8 Hz, 6H), 1.20 (d, J=6.9 Hz, 6H), 1.17 (d, J=6.9 Hz, 6H); 13C NMR (100 MHz, CDs0D)
§ (ppm) 184.5,178.1,172.5,167.1,150.2, 148.5, 147.1, 147.0, 138.8, 138.5, 133.7, 133.5, 133.3, 133.0,
132.1,131.0,129.5,129.3,129.3,128.5, 126.4, 126.3, 126.2, 124.8,117.5, 114.5,99.0, 71.6, 71.6, 71.5,
71.2,70.6, 70.4, 69.4, 61.4, 40.5, 33.8, 30.2, 20.2, 26.2, 25.4, 23.4, 22.9, 20.4, 14.8, 9.4. HRMS (m/z):

calculated for Cs9H75N400S [M]+: 1015.5249, found: 1015.5256.

OEt OEt
o (o] o) (0]
4 )/
HNT g7 AcOH, HATU HN N s
Ph DIPEA, DMF PhH
HO HO H
OO NH2 °\/\o/\/°\/\o/\/N\n/
0
S5 Ac-RIBOTAC

Scheme S3. Synthesis of control compound Ac-RiboTAC.

Ac-RiboTAC. To a solution of HATU (5.7 mg, 0.015 mmol) and DIPEA (5 pL, 0.03 mmol) in 0.5 mL of
DMF was added 10 pL of acetic acid solution (1 M AcOH in DMF). After stirring at room temperature
for 10 min, S5 (5.6 mg, 0.01 mmol) was added to the mixture. The reaction was stirred at room
temperature overnight and then purified by HPLC as described in the General Methods to give Ac-
RiboTAC as a TFA salt (3.4 mg, 0.0056 mmol, 56%). *H NMR (600 MHz, CD30D) & (ppm) 7.66 (s,
1H), 7.53-7.58 (m, 2H), 7.44-7.53 (m, 3H), 6.99-7.07 (m, 3H), 4.38 (q,/=7.1 Hz, 2H), 4.18-4.23 (m, 2H),
3.82-3.90 (m, 2H), 3.69-3.74 (m, 2H), 3.65-3.68 (m, 2H), 3.56-3.60 (m, 2H), 3.50 (t, /=5.6 Hz, 2H), 1.91
(s, 3H), 1.39 (t,/=7.1 Hz, 3H). 13CNMR (150 MHz, CD30D) 6 (ppm) 183.1,176.9, 172.0, 148.8, 147.1,
137.4,131.7,129.6,128.1, 127.1, 125.0, 124.9, 123.4, 116.1, 113.0, 97.5, 70.2, 70.1, 69.8, 69.2, 69.1,
67.9, 60.0, 39.1, 21.1, 13.4. HRMS (m/z): calculated for C3oH37N200S [M+H]*: 601.2214, found:

601.2214.

Supporting Information Page 37 of 84



HATU, HOAt,

HoOC
i-Pr

N
A\
CFacoo/e\I'? o +

pre-miR-155-COOH S6

i-Pr’Q
N i-Pr
o ﬂ ! /> CF;C00 ©
0\/\0/\/ ~ N0 N Ne 3
o ipr i-Pr
pre-miR-155-Ctr

Scheme S4. Synthesis of control compound pre-miR-155-Ctr.

Pre-miR-155-Ctr. A solution of pre-miR-155-COOH (3 mg, 0.005 mmol), HATU (3.8 mg, 0.01 mmol),
and DIPEA (1.9 mg, 0.015 mmol) in 0.2 mL of DMF was stirred at room temperature for 20 min. Then,
$6 (5.7 mg, 0.01 mmol), synthesized as previously reported, ! was added, and the mixture was stirred
at room temperature for another 2 h. The product was purified by HPLC as described in the General
Methods to afford the pre-miR-155-Ctr as a TFA salt (1.5 mg, 0.0014 mmol, 27%). tH NMR (600
MHz, CD30D) & (ppm) 9.75 (s, 1H), 7.64-7.70 (m, 3H), 7.43-7.5 8(m, 9H), 7.15 (d, ]=2.0 Hz, 1H), 7.07
(dd, J]=8.3 Hz, 2 Hz, 1H), 6.83 (d, J=8.3 Hz, 1H), 4.38 (q, ]=7.1 Hz, 2H), 4.13-4.18 (m, 2H), 3.81-3.86 (m,
2H), 3.66-3.70 (m, 2H), 3.62-3.65 (m, 2H), 3.58-3.62 (m, 2H), 3.54-3.58 (m, 2H), 3.48 (t,]=5.4 Hz, 2H),
3.28 (t, J=5.2 Hz, 2H), 2.81 (t, J=7.4 Hz, 2H), 2.41-2.50 (m, 2H), 2.34-2.41 (m, 2H), 2.32 (t, ]=7.4 Hz,
2H), 2.13 (s, 3H), 1.39 (t, J=7.1 Hz, 3H), 1.34(d, J=6.8 Hz, 6H), 1.29(d, /=6.8Hz, 6H), 1.19 (d, /=6.8 Hz,
6H), 1.17 (d, /=6.8 Hz, 6H); 13C NMR (150 MHz, CD30D) 6 (ppm) 184.5, 178.0, 172.5, 167.1, 151.0,
148.4,147.1,147.0,138.8, 138.5 133.6, 133.5, 133.3, 133.3, 132.1, 131.0, 129.5, 129.3, 129.3, 126.9,
126.4,126.3,126.2,125.7,125.7, 117.4,99.0, 71.6, 71.6, 71.5, 70.7, 70.4, 69.7, 61.4, 40.5, 33.8, 30.2,
30.2,26.2,25.4,23.4,22.9,20.4, 14.8, 9.4. HRMS (m/z): calculated for CsoH75N400S [M]+: 1015.5249,

found: 1015.5267.
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Scheme S5: Synthesis of pre-miR-155-Chem-CLIP.

Pre-miR-155-Chem-CLIP. A solution of C1-COOH (3 mg, 0.005 mmol), HATU (2.3 mg, 0.006 mmol),
and DIPEA (2 mg, 0.015 mmol) in 0.2 mL of DMF was stirred at room temperature for 30 min. Boc-
Lys-OH (6.2 mg, 0.025 mmol) was then added, and the mixture was stirred for another 30 min at
room temperature. The crude mixture was purified by HPLC as described in the General Methods
to give §7, which was proceeded to the next step without further purification. A solution of §7, biotin-
amine (2.9 mg, 0.01 mmol), HATU (3.8 mg, 0.01 mmol) and DIPEA (2 mg, 0.015 mmol) in 0.2 mL of
DMF was stirred at room temperature for 2 h. The reaction was then subjected to HPLC purification
as described in the General Methods to afford S8, which was proceeded to the next step without
further purification. A solution of S8 in 30% (v/v) TFA in dichloromethane (DCM) was stirred at
room temperature for 30 min and concentrated in vacuo. The residue was directly used in the next
step without further purification. A solution of chlorambucil acid (3 mg, 0.01 mmol), HATU (3.8 mg,
0.01 mmol), and DIPEA (2 mg, 0.015 mmol) in 0.2 mL DMF was stirred at room temperature for 20
min, and then the amine obtained above was added in 0.1 mL of DMF. The mixture was stirred at
room temperature for another 30 min, and pre-miR-155-Chem-CLIP was obtained by HPLC
purification as described in the General Methods (0.6 mg, 0.45 pmol). tH NMR (600 MHz, DMSO-d5)

§ (ppm) 9.94(s, 1H), 7.69(m, 2H), 7.54(dd, ]=5-8 Hz, 4H), 7.00(d, ]=9 Hz, 2H), 6.65(d, ]=9 Hz, 2H),
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4.30(dd, J=5-8 Hz, 1H), 4.11(m, 2H), 3.69(t, J=4 Hz, 8H), 3.17(s, 3H), 3.07(m, 4H), 2.95(m, 3H),
2.81(dd, J=5-13 Hz, 1H), 2.69(t, ]=8 Hz, 2H), 2.56(m, 2H), 2.39(m, 5H), 2.30(quint, ]=7 Hz, 2H), 2.21(t,
J=8 Hz, 2H), 2.11(m, 2H), 2.06(s, 2H), 2.03(t, J=8 Hz, 2H), 1.70(m, 2H), 1.59(m, 2H), 1.46(m, 4H),
1.31(m, 8H), 1.24(d, J=7 Hz, 6H), 1.11(dd, J=7-12 Hz, 12H); 13C NMR (151 MHz, DMSO-ds) § (ppm)
172.29, 169.42, 162.72, 158.15, 157.92, 145.33, 145.24, 144.39, 136.62, 132.18, 131.58, 129.97,
129.81, 129.30, 127.79, 127.76, 125.03, 124.98, 111.86, 61.00, 59.21, 55.39, 52.20, 48.59, 41.15,
40.43, 38.51, 35.20, 34.68, 33.65, 32.41, 31.58, 28.69, 28.43, 28.37, 28.19, 28.02, 27.35, 25.43, 25.18,
24.71,22.94,22.71,22.29, 18.75, 8.67. HRMS (m/z): calculated for Cs3Ho2Cl:NoOsS [M]*: 1156.6314,

found: 1156.6311.
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Ac-CA-Biotin

Cl
Scheme S6. Synthesis of control Chem-CLIP probe Ac-CA-Biotin.

Ac-CA-Biotin: A solution of Boc-Lys(Ac)-OH (5.7 mg, 0.02 mmol), biotin amine (5.7 mg, 0.02 mmol),
HATU (8.4 mg, 0.022 mmol), and DIPEA (3.97 mg, 0.03 mmol) in 0.11 mL of DMF was stirred at room
temperature for 2 h, and then the mixture was concentrated in vacuo. The resulting residue was re-
suspended in 1 mL of 30% TFA / 70% DCM. The mixture was stirred at room temperature for another
30 min and then dried in vacuo. A solution of chlorambucil (12.2 mg, 0.04 mmol), HATU (22.8 mg,
0.06 mmol), and DIPEA (9.9 uL, 0.06 mmol) in 0.2 mL of DMF was stirred at room temperature for
20 min, followed by the addition of the crude primary amine. The mixture was stirred at room

temperature for another 30 min and then purified by HPLC as described in the General Methods to
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give the control Chem-CLIP probe Ac-CA-Biotin (0.3 mg, 0.34 pmol, 2%). HRMS (m/z): calculated

for C34Hs4CI2N7OsS [M]*: 742.3279, found: 742.3276.
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S14 c-Myc-binder
Scheme S7. Synthesis of c-Myc-binder.

Compound S13. Compound S11 was synthesized as previously reported.?2 To a solution of S11 (540
mg, 2.6 mmol) in THF, was added S12 (1.12g, 7.79 mmol). The mixture was stirred at RT for overnight.
Then, the precipitate was collected by filtration to give S13 as a white solid (1.16 g, mmol, 90%). tH
NMR(400 MHz, DMSO-ds) & (ppm) 9.13 (d, 4H) 7.95 (s, 1H), 7.73(m, 4H), 7.65 (m, 6H), 1.54 (s,
9H); 13C NMR (100 MHz, DMSO-ds) & (ppm) 165.1, 152.5, 144.5, 140.3, 133.8, 132.8, 119.7, 118.9,
118.7, 113.4, 112.7, 103.9, 81.3, 28.2; HRMS (m/z): calculated for Cz7H24NsOs [M+H]*+: 497.1859,

found: 497.1856.

c-Myc-binder. To a solution of $13 (168 mg, 0.339 mmol) in ethylenediamine (5 mL), was added
sulfur (16.2 mg, 0.508 mmol). The mixture was stirred at 80 °C for 90 min with microwave irradiation
using a Biotage Flash Chromatography. The reaction was added an additional 2 mL of DMSO and
sulfur (10.9 mg, 0.339 mmol) to dissolve the resulting precipitate. The reaction was microwaved at
70 °C for an additional 90 min. Next, 15 mL of distilled water was added, and the precipitated product

was collected by filtration to afford S14 as a white solid (118 mg, 0.2032 mmol, 60%). S14 was used
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in next reaction without further purification. To a solution of S14 (58.2 mg, 0.1 mmol) in DCM (200
uL) was added TFA (800 pL). The reaction mixture was stirred at room temperature for 1 h followed
by removal of TFA with air. The reaction mixture was then purified by HPLC as described in the
General Methods (13 mg, 0.025 mmol, 25%). 'H NMR (400 MHz, DMSO-ds) 6 (ppm) 10.30 (s,
4H) 9.76 (s, 2H), 9.60 (s, 2H), 7.87 (m, 7H), 7.75 (s, 2H), 7.73 (s, 2H), 3.97 (s, 8H); 13C NMR (100
MHz, DMSO-ds) 6 (ppm) 167.6, 164.9, 164.8, 152.6, 152.5, 146.2, 140.4, 132.3, 130.2, 120.2, 118.2,
117.3,114.9, 114.4,113.9, 112.8, 111.6, 44.6, 44.5; HRMS (m/z): calculated for Cz7H26NgO4 [M+H]*:

527.2150, found: 527.2125.
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N \ i N PyBop, DIPEA N \ i N
(o] (o] o (o]
" X A TN A A "
N N N N N N N N
H H H H H H H H

c-Myc-binder c-Myc-amide binder

Scheme S8. Synthesis of c-Myc-amide binder.

c-Myc-amide binder. To a solution of c-Myc-binder (10 mg, 0.019 mmol) in DMF (500 pL) were
added PyBOP (9.9 mg, 0.019 mmol) and DIPEA (12.2 pL, 0.076 mmol). The mixture was stirred at
room temperature for 10 min followed by addition of propylamine (1.87 pL, 0.023 mmol). The
reaction was incubated at room temperature for an additional 2 h. After reaching completion as
determined by LC-MS, the reaction mixture was purified by HPLC (MeOH 20-100% in H20 + 0.1%
(v/v) TFA) to afford c-Myc-amide binder (2.0 mg, 19% yield). tH NMR (600 MHz, DMSO-ds) § (ppm)
10.31 (s, 3H), 9.63 (s, 2H), 9.42 (s, 2H), 8.40 (m, 1H), 7.89 (d, ] = 8.8 Hz, 4H), 7.81 (s, 1H), 7.74 (d, ] =
8.9 Hz, 4H), 7.55 (d,/ = 1.9 Hz, 2H), 3.98 (s, 8H), 3.18 (m, 2H), 1.53 (m, 2H), 0.90 (t,/ = 7.4 Hz, 3H); 13C
NMR (150 MHz, DMSO-ds) 6 (ppm) 164.9,152.6,146.2,140.1,137.0,130.2,120.5,118.5,118.1,116.5,
114.9,114.6,112.2, 111.6, 47.2, 47.1, 46.3, 44.7, 44.5, 42.5, 41.5, 40.9, 40.5, 26.3, 22.8, 11.9; HRMS

(m/z): calculated for C3oH33NoO3 [M+H]*: 568.2779 found: 568.2774.
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Scheme S9. Synthesis of c-Myc-RiboTAC.

c-Myc-RiboTAC. To a solution of c-Myc-binder (10 mg, 0.019 mmol) in DMF (500 pL) were added
PyBOP (9.9 mg, 0.019 mmol) and DIPEA (12.2 pL, 0.076 mmol). The mixture was stirred at room
temperature for 10 min. Then, S5 (12.7 mg, 0.023 mmol) was added, and the mixture was stirred
overnight at room temperature. After confirming the reaction went completion by LC-MS, the
reaction mixture was purified by HPLC (MeOH 20-100% in H20 + 0.1% (v/v) TFA) to obtain c-Myc-
RiboTAC (4.1 mg, 20% yield). tH NMR (400 MHz, DMSO-ds) & (ppm) 10.28 (s, 3H), 9.53 (s, 2H), 9.42
(s, 2H), 9.33 (s, 2H), 8.41 (t,] = 5.1 Hz, 1H), 7.87 (t, ] = 8.9 Hz, 5H), 7.73 (d, ] = 8.9 Hz, 4H), 7.52 (m,
6H), 7.46 (m, 2H), 6.96 (m, 3H), 4.26 (q,] =, 2H), 4.07 (m, 2H), 3.98 (s, 8H), 3.70 (m, 2H), 3.54 (s, 8H),
3.41 (m, 2H), 1.29 (m, 3H); 13C NMR (150 MHz, DMSO-ds) & (ppm) 181.5, 175.8, 167.1, 165.3, 164.8,
152.6,149.2,146.2,140.1, 137.9, 136.6, 130.5, 130.2, 130.1, 128.7, 126.8, 126.1, 126.0, 125.1, 123.6,
118.5,118.1,116.6,116.3,114.9,114.2,112.2,97.4,70.3,70.2, 70.1, 69.3, 68.4, 67.1, 60.0, 49.1, 40.8,

39.1, 14.9; HRMS (m/z): calculated for CssHssN10011S [M+H]*: 1067.4080, found: 1067.4082.
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Scheme S10. Synthesis of c-Myc-Ctr.

c-Myc-Ctr. To a solution of c-Myc-binder (10 mg, 0.019 mmol) in DMF (500 pL) was added PyBOP

(9.9 mg, 0.019 mmol) and DIPEA (12.2 pL, 0.076 mmol). After stirring the mixture at room
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temperature for 10 min, S5 (12.7 mg, 0.023 mmol) was added, and the mixture was stirred overnight
at room temperature. After confirming reaction completion by LC-MS, the product was purified by
HPLC (MeOH 20-100% in H20 + 0.1% (v/v) TFA) to afford c-Myc-Ctr (3.5 mg, 17% yield). tH NMR
(400 MHz, DMSO0-ds) 6 (ppm) 11.23 (s, 1H), 10.27 (s, 3H), 9.80 (s, 1H), 9.47 (s, 1H), 9.27 (s, 1H), 8.41
(m, 1H), 7.89 (t,/ =9.0, 4H), 7.73 (d, ]/ = 9.0, 4H), 7.53 (m, 5H), 7.45 (m, 1H), 7.14 (d, J = 2.0, 1H), 6.99
(q,/=3.4,1H), 6.88 (d,/ = 8.3, 1H), 4.27 (d,/ = 7.1, 2H), 4.06 (m, 2H), 3.98 (s, 6H), 3.70 (m, 2H), 3.54
(s, 8H), 3.78 (s, 6H), 1.29 (t,/ = 7.1, 3H); 13C NMR (150 MHz, DMSO-d¢) § (ppm) 181.5, 175.6, 167.0,
165.3,164.8,152.5, 149.6, 147.4, 146.1, 140.0, 138.0, 136.6, 130.9, 130.2, 130.0, 128.6, 125.9, 125.3,
124.5,123.8,118.1,117.1,116.8,115.0,112.2,111.5,97.4,70.4,70.3, 70.2, 70.0, 69.3, 69.3, 68.6, 60.0,

44.6, 14.9; HRMS (m/z): calculated for CssHsgN19011S [M+H]+: 1067.4080, found: 1067.4096.

0._0 0._0 CN OO~
> > THF Nx 2N Sulfur,
PdIC, H, RT, overnight o o Ethylene diamine
— * —_— NN NN —_—
O,N NO, H,N NH, NCO H H H H
s15 $16 s12 $17
o N.N =
[o) i 9 Z (o] H
N 7 N
(\P \/\NHZ "”> HOW (\P H '1/>
N o o N N=N N o) o N
H L L H PyBOP, DIPEA, DMF H U L H
> N" N N” N
NN NN I NN
S$18 c-Myc-Chem-CLIP

Scheme S11. Synthesis of c-Myc-Chem-CLIP.

Compound S17. Compound S16 was synthesized as previously reported.?3 To a solution of S16
(577 mg, 3.47 mmol) in THF, $12 (1.00 g, 6.94 mmol) was added. The mixture was stirred overnight
at room temperature. Then, the reaction mixture was filtered, and the precipitate S17 was isolated
as a white solid (1.48 g, 3.30 mmol, 95%). 1H NMR (400 MHz, DMSO-ds) 6 (ppm) 9.19 (d, J = 8.3 Hz,
4H), 7.82 (m, 3H), 7.75 (m, 4H), 7.65 (m, 4H), 3.86 (s, 3H); 13C NMR (150 MHz, DMSO-ds) & (ppm)

166.5,152.5,144.5,140.5,133.8,131.1,119.7,118.7,113.4,112.9, 103.9, 97.6, 52.7.
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Compound S18. To a solution of $19 (300 mg, 0.66 mmol) in ethylenediamine (2 mL) was added
sulfur (31.8 mg, 0.99 mmol), and the mixture was microwaved with stirring at 80 °C for 3 h and then
at 70 °C for 90 min. The product was precipitated by addition of 5 mL of distilled water and collected
by filtration to give S18 as a yellow solid (198 mg, 0.35 mmol, 53%). S18 was used in the next
reaction without further purification. tH NMR (400 MHz, DMSO0-ds) § (ppm) 9.32 (m, /= 20.0 Hz, 3H),
8.35 (t,/ = 5.3 Hz, 1H), 7.74 (m, 5H), 7.57 (m, 5H), 3.61 (s, 8H), 3.30 (q,/ = 6.0 Hz, 2H), 2.73 (t,/ = 6.4
Hz, 2H), 2.39 (s, 1H); 13C NMR (150 MHz, DMSO-ds) 6 (ppm) 167.4, 163.9, 152.9, 145.0, 142.6, 140.5,
136.5, 133.6, 128.5, 123.3, 118.6, 117.8, 111.9, 111.7, 111.0, 49.4, 42.3, 41.4, 41.2; HRMS (m/z):

calculated for C29H32N1903 [M+H]+: 569.2659, found: 569.2653.

c-Myc-Chem-CLIP. To a solution of 3-(3-(but-3-yn-1-yl)-3H-diazirin-3-yl)propanoic acid (5 mg, 0.03
mmol) in DMF (500 pL), PyBOP (15.7 mg, 0.03 mmol) and DIPEA (19.3 uL, 0.12 mmol) were added,
and the mixture was stirred at room temperature for 10 min. Then, $18 (21.8 mg, 0.039 mmol) was
added, and the reaction was stirred at room temperature for 2 h. After confirming the reaction had
reached completion by LC-MS, the reaction mixture was purified by HPLC (MeOH 20-100% in H,0 +
0.1% (v/v) TFA) to afford c-Myc-Chem-CLIP (4.5 mg, 20.9% yield). tH NMR (400 MHz, MeOD) 6
(ppm) 7.80 (m, 9H), 7.61 (d, ] = 2.0 Hz, 2H), 4.06 (s, 8H), 3.50 (m, 2H), 3.41 (t,] = 5.5 Hz, 2H), 2.23 (t,
] = 5.9 Hz, 1H), 2.04 (m, 2H), 1.96 (m, 2H), 1.75 (m, 2H), 1.57 (t,] = 7.5 Hz, 2H); 13C NMR (100 MHz,
MeOD) 6 (ppm) 173.6, 168.9, 165.8, 152.9, 145.9, 139.6, 135.8, 129.2, 118.2, 114.9, 112.7, 112.6,
82.2,69.3,68.9, 44.4, 39.5, 38.6, 31.9, 29.7, 28.4, 27.5, 12.4; HRMS (m/z): calculated for C37H4oN1204

[M+H]*: 717.3368, found: 717.3361.

CN Cl ~N

cl
RN NC A CcN 1. CHyNH,, N H
N DIPEA, THF \©\ )NI\ )N\ /©/ DIPEA, THF N N/
| — " =
)\ ’)\ N NN 2. Sulfur, Js )\
NH, H H Ethylene diamine
$19 S20 c-Jun-binder

Scheme S12. Synthesis of c-Jun-binder.
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Compound S20. Cyanuric chloride $19 (500 mg, 2.7 mmol) and 4-amino benzonitrile (800 mg, 6.6
mmol) were dissolved in 2.5 mL THF, followed by the addition of DIPEA (1.6 mL, 9.4 mmol). The
reaction was then heated to 60 °C with stirring for 1 h in a Biotage Initiator+ microwave reactor. The
solvent was then evaporated under reduced pressure, and the product (560 mg, 53% yield) was
purified by flash chromatography using Biotage Isolera one (40g silica column, 20-80% EtOAc-
hexane) and isolated as a white powder. tH NMR (600 MHz, DMSO-ds) § 7.86 (s, 2H), 7.43 - 7.35 (m,

4H), 6.64 - 6.58 (m, 4H). 13C NMR (151 MHz, DMSO-ds) 6 153.5, 133.9, 133.6, 121.2, 113.9, 96.0.

c-Jun-binder. Compound S20 (200 mg, 0.57 mmol) was dissolved in 2.5 mL of anhydrous THF
followed by addition of DIPEA (213 pL, 1.15 mmol) in a 2 mL microwave vial. To the reaction mixture
was added methylamine dissolved in THF (575 pL, 1.15 mmol) and the reaction was heated to 60 °C
for 1 h in the microwave reactor. The solvent was then removed under reduced pressure. A portion
of reaction (100 mg), without further purification, was dissolved in 2 mL of ethylene diamine
followed by addition of sulfur (18 mg, 0.57 mmol). The reaction mixture was then heated at 90 °C for
1 h using a heat block while stirring. After, the solvent was removed under reduced pressure, and
the product (55% yield) was obtained after purification by HPLC as described in the General
Methods. tH NMR (600 MHz, DMSO-ds) § 10.46 (s, 1H), 10.44 (s, 1H), 9.96 (s, 1H), 9.86 (s, 1H), 8.12
(d, ] = 4.5 Hz, 4H), 7.92 (t, ] = 9.0 Hz, 4H), 7.51 (s, 1H), 4.00 (s, 8H), 2.91 (d, ] = 3.2 Hz, 3H). 13C NMR
(151 MHz, DMSO-ds) 6 166.23, 164.84 (d, ] = 10.3 Hz), 164.48, 163.94, 146.59 (d, ] = 8.9 Hz), 129.80,
119.42 (d,] =25.6 Hz), 117.56,115.62,114.58 (d, ] = 21.0 Hz), 49.00, 27.77. HR-MS (m/z): calculated

for Cz2H24N1o [M+H]*: 429.2258, found: 429.2250.
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Scheme S13. Synthesis of c-Jun-RiboTAC.

H

Compound S21. Compound S20 (100 mg, 0.28 mmol) was dissolved in anhydrous DMF followed by
addition of DIPEA (158 pL, 0.86 mmol) in a 2 mL microwave vial. To the reaction mixture was added
B-alanine (77 mg, 0.86 mmol), and the reaction was heated to 100 °C for 1 h in a Biotage Initiator+
microwave reactor. After removing the solvent under reduced pressure, without further purification,
the reaction was added with 2 mL of ethylene diamine followed by addition of with sulfur (18 mg,
0.57 mmol). The reaction mixture was then heated at 90 °C for 1 h using a heat block while stirring.
The solvent was removed under reduced pressure, and compound S21 (49% yield) was obtained
after purification by HPLC as described in the General Methods. tH NMR (600 MHz, DMSO-ds) &
10.48 (d, ] = 14.9 Hz, 1H), 10.39 (d, ] = 10.8 Hz, 10H), 9.93 (s, 3H), 9.83 (s, 3H), 8.11 (dd, ] = 8.1, 5.7
Hz, 11H), 7.89 (dd, ] = 8.8, 5.1 Hz, 10H), 7.60 (s, 3H), 4.00 (d, ] = 9.4 Hz, 20H), 3.58 (dd, ] = 12.9, 7.0
Hz, 6H), 2.60 (t, ] = 7.1 Hz, 5H); 13C NMR (151 MHz, DMSO-ds) 6 173.42, 165.88, 164.83 (d, ] = 13.1
Hz), 164.49, 164.16, 146.58 (d, ] = 10.1 Hz), 129.81 (d, ] = 5.2 Hz), 119.39 (d, ] = 12.4 Hz), 117.92,

115.96,114.65, 114.50, 49.05, 44.64 (d, ] = 3.9 Hz), 36.97, 34.25, 31.15.
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c-Jun-RiboTAC. Compound S21 (60 mg, 0.12 mmol) was dissolved in 1 mL DMSO followed by
addition of 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide-HCl (35.46 mg, 0.18 mmol), HOBt
(25.18 mg, 0.18 mmol) and DIPEA (68.3 pL, 0.37 mmol). This solution was stirred for 15 min at room
temperature followed by addition of S5 (103.3 mg, 0.18 mmol). After stirring the reaction overnight
at room temperature, the reaction mixture was purified by HPLC as described in the General
Methods to obtain c-Jun-RiboTAC (23.6 mg, 19% yield). *H NMR (600 MHz, DMSO-ds): 6 (ppm)
11.24 (s, 1H), 10.42-10.23 (m, 4H), 9.90 (s, 1H), 9.80 (s, 1H), 9.70-9.22 (br, 1H), 8.10 (d, J = 8.5 Hz,
4H), 7.98 (t,] = 5.6 Hz, 1H), 7.91-7.81 (4H), 7.56-7.49 (5H), 7.47 (s, 1H), 7.44 (m, 1H), 7.02-6.93 (3H),
4.27 (q,/ = 7.1 Hz, 2H), 4.08 (m, 2H), 4.03-3.92 (m, 8H), 3.72 (m, 2H, overlapped with residual water
peak), 3.59-3.52 (m, 4H), 3.52-3.44 (m, 6H), 3.39 (t,/ = 5.9 Hz, 2H), 3.21 (q,/ = 5.8 Hz, 2H), 2.44 (t,] =
7.1 Hz, 2H), 1.29 (t,/ = 7.1 Hz, 3H); 13C NMR (150 MHz, DMSO0-ds): 6 (ppm) 181.0,175.3,170.5, 165.4,
164.9, 164.4,164.3, 164.1, 163.7, 148.7, 147.0, 146.2, 146.1, 137.5, 130.1, 129.6, 129.4, 129.3, 128.2,
126.3,125.6, 124.7, 123.1, 119.0, 118.9, 115.8, 114.2, 114.0, 113.7, 96.9, 69.9, 69.8, 69.7, 69.6, 69.1,
68.9,67.9,59.6,55.1,44.2,44.2,40.1, 38.6,37.0, 35.1, 14.4; HRMS (m/z): calculated for CszHs9N1200S+

[M+H]*: 1027.4243, found: 1027.4264.

M
NS NH
OH EtO
o
J/&O o
NH HN HN DN "
Py Z =8 Ph EDC-HCI, HOBt HN N N H o )
N® NZN >N+ DIPEA, DMSO N/ S \/\r ~ o NN
A oo
NN HN
o o NH
OH \/\o/\/ \/\o/\/ 2 )
sz S6 I N c-Jun-Ctr
N

Scheme S14. Synthesis of c-Jun-Ctr.

c-Jun-Ctr. Compound S21 (5 mg, 10.2 pmol) was dissolved in 200 pL. DMSO followed by addition of
DC-HCI (3.0 mg, 15.4 umol), HOBt (2.1 mg, 15.4 umol) and DIPEA (5.7 pL, 30.8 umol), and the mixture

was stirred for 15 min at room temperature. To the reaction was added compound S6 (8.6 mg, 15.4
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pumol), and the mixture was stirred overnight at room temperature. The reaction mixture was
purified by HPLC as described in the General Methods to obtain c-Jun-Ctr (1.5 mg, 14% yield). tH
NMR (600 MHz, DMSO-ds) § (ppm) 11.23 (s, 1H), 10.35-10.22 (m, 4H), 9.89 (s, 1H), 9.87-9.69 (m,
2H),8.10 (d,/ = 7.8 Hz, 4H), 7.97 (t,] = 5.6 Hz, 1H), 7.91-7.80 (m, 4H), 7.58-7.48 (m, 6H), 7.43 (m, 1H),
7.14 (d, ] = 2.0 Hz, 1H), 6.98 (dd, ] = 8.3 Hz, 1.9, 1H), 6.88 (d, ] = 8.3 Hz, 1H), 4.27 (q, ] = 7.1 Hz, 2H),
4.06 (m, 2H), 4.02-3.93 (m, 8H), 3.69 (m, 2H), 3.59-3.35 (m, 14H, overlapped with residual water
peak), 3.21 (m, 2H), 2.44 (t,/ = 7.1 Hz, 2H), 1.29 (t,]/ = 7.1 Hz, 3H); 13C NMR (150 MHz, DMSO-d¢) &
(ppm) 181.0,175.3,170.5, 165.4, 164.9, 164.4, 164.3,164.1, 163.7, 148.7, 147.0, 146.2, 146.1, 137.5,
130.1,129.7,129.4,129.3,128.2,126.3, 125.6, 124.7, 123.1, 119.0, 118.9, 115.8, 114.2, 114.0, 113.7,
96.9, 69.9, 69.8, 69.7, 69.6, 69.1, 68.9, 67.9, 59.6, 44.2, 44.2, 40.1, 38.6, 37.0, 35.1, 14.4; HRMS (m/z):

calculated for Cs2Hs5oN1200S* [M+H]*: 1027.4243, found: 1027.4229.
o N=N
ﬁo J)LHM
NH HN HN HATU, HOAt NH HN HN
N7 . \/N>+ WNHz DIPEA, DMSO (;/ NJ§N :N>
N)\\NJ\N N=N N)I\N/*N

s21 c-Jun-Chem-CLIP

Scheme S15. Synthesis of c-Jun-Chem-CLIP.

c-Jun-Chem-CLIP. To S21 (4.2 mg, 8.6 umol) dissolved in 250 uL. DMSO were added HATU (6.7 mg,
17.26 pmol), HOAt (2.35 mg, 17.26 pmol) and DIPEA (6.4 pL, 34.53 pmol). This solution was stirred
for 15 min at room temperature after which 2-(3-(but-3-yn-1-yl})-3H-diazirin-3-yl)ethan-1-amine
(2.37 mg, 17.26 pmol) was added to the solution and the reaction was stirred overnight at room
temperature, protected from light. The reaction mixture was purified by HPLC as described in the
General Methods to obtain c-Jun-Chem-CLIP (2.1 mg, 40% yield). tH NMR (600 MHz, DMSO-ds) 6
(ppm) 10.33 (s, 2H), 9.91 (s, 1H), 9.80 (s, 1H), 8.11 (d, ] = 8.6 Hz, 2H), 7.91 (dt, ] = 16.3, 6.8 Hz, 3H),

7.52 (s, 1H), 3.99 (s, 4H), 3.57 (dd, ] = 13.1, 6.8 Hz, 2H), 2.94 (dd, ] = 12.9, 7.0 Hz, 1H), 2.82 (t,] = 2.6
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Hz, 1H), 2.43 (t,] = 7.1 Hz, 1H), 1.97 (td, ] = 7.4, 2.6 Hz, 1H), 1.58 (t,] = 7.4 Hz, 1H), 1.53 (t, ] = 7.2 Hz,
1H); 13C NMR (151 MHz, DMSO-ds) 8 (ppm) 170.81, 165.89, 164.82 (d, ] = 13.8 Hz), 164.50, 164.18,
146.66, 129.83 (d, ] = 9.5 Hz), 119.40 (d, ] = 18.2 Hz), 116.69, 114.59, 114.44, 83.60, 72.25, 44.63 (d,
] = 4.9 Hz), 37.40, 35.63, 34.05, 32.44, 31.76, 27.69, 13.14. HRMS (m/z): calculated for Cs;HssN130

[M+H]*: 606.3160, found: 606.3154.

Supporting Information Page 50 of 84



NMR Spectra

[Fi.2ue=uvy

1. 10E=09

1. 00E-09

9. 00E=08

[-8. 00E-08

I-7. 00E-08

6. 00E-08

5. 00E~08

4. 00E~08

-3. 00E-08

2. 00E-08

1. 00E-08

-0, 00E-00

=1 00E-08

1100

1000

1200

0

Nov2e-2019-K1- 155%
R S, BRI OIS 858 353 “3paRescEesyse B
& Bo3B3BHREY =888 IHR BRNOBHRAIINRLSE
L] Ll S L Al YTITT L R Ra) NN RN v v o ey g g q
| Uiy 325 QO (et gaaasss
!
1l
" [i ‘Ir'
1 /1 / /.
i-Pr‘Q
®, i-Pr
\"\) CFyc00©
N iPr
Et00C
i-Pr
s4
]
| |
l 1
" o ey T )
8 oy 3 5 835 3883
T T T Ol T T T T T Sy T Ol —PALM. P40 M0 T T
100 95 9.0 85 80 7.5 7.0 65 60 &5 50 45 40 35 3.0 20 L5 L0 05 00
£l (ppa)
Nov26-2019-x1-156-estens NN OITRAND NS = A B T
S T2 8SERRRAR - 2RaAzEasEs
| Y S\ | N
i-Pl’Q
®, i-Pr
\"\) CF,c00®
N iPr
Eto0C
)
s4
1 Il ! ..I'I
2(‘)0 1'90 1éo 17'0 1;0 ll50 I:SO 150 150 1 iO l&) 9’0 EIO 7‘0 6‘0 50 I’O 3‘0 ZIO 1‘0 (’)
£1 (ppa)

Supporting Information Page 51 of 84

+=100



Novig-2019-x1-156-2aide

1. 10E+08

1. 00E-08

9. 00E-07

8. 00E=07

7. 00E-07

6. 00E-07

5. 00E~07

4. 00E-07

[3. 00E=07

-2. 00E-07

t-1. 00E=07

-0. 00£-00

SERECRBRRE S LBA/R ‘.‘-‘3?3433! 88885%3$§
8IBBEBRE 8 =588 (K238 BIHJT-LZE
L N N N S N N w L B NN e o9
[ | S A s
{ 1
| | |
0 s | Al
i-Pr
H N i-Pr
Lol ’N/> cFic00®
® i-Pr
i~Pr\©
pre-miR-155-amide binder
]
| 1
L 3 . F——
b S MY [ b i N S "”E"E?‘
888z 85 8828 3808
.0‘.0 9.’5 9:0 6.’5 E"O 1‘5 t'O &'5 (\'0 5'5 5.‘0 L‘S 1\.'0 3.‘5 3.'0 2.’5 2.‘0 l.'5 x.'o 0.’5 0.'0 '()‘.5 -L0
£l (ppa)
Jen20-2020-x1ed56-amide NN OUOOVNMDD
1] 53%&%988'389 ¢ 8888%9—’!:%
5 SRR b b GUSIRRIRE
g L2BBEERRARE T QRELINN=S
| A e N 1 SN =\ |
-
H N i-Pr
o ’N/> cF,c00@
® i-Pr
i~Pr\@
pre-miR-155-amide binder
)
H [l
1 w0 180 1% 40 10 120 10 100 % & 0 & o 40 2 2 1 0
£l (ppa)

Supporting Information Page 52 of 84

F=1. 00E-07

[-1. 60E-08

[F1. 50E=08

1. 40E-08

1. 30E-08

I-1. 20E-08

I-1. 10E-08

I-1. 00E-08

9. 00E-07

I-8. 00E-07

7. 00E~07

[-6. 00E-07

[-5. 00E=07

4. 00E-07

[-3. 00E=07

I-2. 00E-07

I-1. 00E-07

0. 00E=00

1. WE-07




1. T0E~08
1. 80E-08

I-1. 50E+08
t-1. $0E-08
1. 30E-08
1. 206-08

1. 10E-08

1. 00E-08

7

9. 00E-07
I-8. 00E=-0!

7. 00E-07

6. 00E=0;

5. 00E-07

4. 00E-07

3. 00E-07
I-2. 00E=07

1. 00E-07

[-0. 00E-00

F=1. 0E=-07

|

J

Lol 1|

|
|

D P PP I

k- (EY F ]
=833388%

pre-miR-155-RiboTAC

L

689
z09
109
€LS
80€

+062
V5
902
L0z
p0z
612

u\mo.w

€02
$0¢
6L
164

€81
-4}
1oe

b X 44

006
=p6C

=560

0.0 -0.5

0.5

a0 25 20 LS

3.8

&5 60

.0

8.0

8.5

10.0 9.5 9.0

10.5

Lo

Mer20-2020-x1

18000000
17000000

(16000000

00

15

-14000000

13000000

12000000

11000000
10000000
9000000

8000000

7000000

16000000

-5000000

4000000

[-3000000

2000000

1000000

1000000

219686—

aiop i —

mmmmE
&ﬁ»ﬁw
PrLE 9T
RS 6N~
766061
9Er0EEl
BLISEE}

—mams—V
mnmo.s.:\
mmom‘m:.\
mmNNOm—

c#,cooe
i-Pr

N
[ 2>
[©]
i-Pr\@

H

\/\of\/o\/\o/'\/ N

pre-miR-155-RiboTAC

Supporting Information Page 53 of 84



- -~ "~ - L L - T~ "~ w £=3 o o o o b3 =3 -3 o (=3
3 g I & 3 b4 3z 3 & A @ g g g g g g g
o > o o o o =3 w0 =3 =3 o 3 w w w w w w m
v b4 : g g g $ 5 i g < ¥ & 2 2 L ? $ Y ? g 3 2
M7
L2 A -
ﬁ
r. o
B
5 PSP EI— R
| o
< 1£60 12— p
—. LS 4
e = S
ﬁ 00€ | cagres=
- - =582 | o ~
’ 3
1
15
o 1896'65— -—
S0V6'/9
| o 188069+, -
“ 522169 e
) 1£68'69
3 \Mm”-s 000} 02
= L 161
= o SH64 0L
18| 5
W6 -
—_— /ow._ 2 I
earlag HES 26— -
-]
Le
P
SEg6 TH—
L Z190' 94—
3
/\ - 1EBE €2
o8 vt vuo
= LS 2160 21— ==
N PSZL 8T N
- '
Q © .\ Q
% m ZI9€ £} W m
. !
o @ = V22O Zbh~ J 2
N z R vZre sy~ N z
o o
< g8zl v <
o = 00z [+ <
m N p60 w
Lo
bt
| o hm@@.:—\ o. i o
P 90889/1— 2 s -3
SIEVEBIA I
5
lo 1
* ¥ o ¥p
n
L L
2 g
< w
rs L]

160

170

190 180

200

Supporting Information Page 54 of 84



7

[8. OE=0'
7. BE-07

7. 0E-07

7

I-6. SE<0T
6. 0E+07
[-5. 5E-0'

5. 0E-07

[-4. 5E+07

4. 0E-07
3. 5E-07
3. 0E-07
2. 5E<0'

I-2. 0E<07
IF1.6E<07
1. 0E-07
5. 0E<08
0. 0E-00

05000y
TI94 1y
€81 |
0281 1
WoT —.,’
L18T 19
V852 |1
THEE |
LIGE 1
9126 |1
PE3E |
LL0V N W
88Z1'T
SLET
9SEET

2608 N./

loinloal I

fZFJCO(B
i-Pr

hPr—%;::z
N i-Pr
’ﬁ%
o i#r\@
pre-miR-155-Ctr

L

S
819
€69
BIE

»062
002

mvam
61'Z

~e02

/522

102z
oLy
S6)
wvm,
902

560
960
60

668
Yoz

=00}

T T T
05 00 -0.5 -LO

T

Lo

10.5

9.5 90

10.0

1.0

11000000

110000000

9000000

8000000

000000
6000000
5000000
14000000
3000000
2000000
11000000

=
Ho

+=1000000

LISE'E
8sra vl >
vZir oz
£96°W
80P ET
AN
61ZZ'9C—
wmovdnw
SSIZ0E r
B9L !
bEEE BF

96588

|

vEPL 6
LECZ 6V

BL6E 19—
CILEY
€T 0L
152904
€581 1L
ELiv L
8risiL
8919'1L

9520'66—

£78T 9T
€9.£92)
E18Y6TI~
SESE0E
ozZeeeel
ZIGEE)

o—oogq—v.
mmxonq_.\
vav,w:\
npmmom—

EERly
\

1980 2917
SLSTLI—
ﬁgk—/
|

E
S
|

Jan21-2020-x1-186C

Supporting Information Page 55 of 84



-14000000

- 13000000

-12000000

+-11000000

10000000

-9000000

~1000000

ro

+--1000000

FPEBBYIIRSRBINCCEBBB-BECERBBRRIBRTIRRBBEBSARACRICEZRNBRIARE R
— iyt | 2
8 i
“"NN
P i/\rn o " ur}"
I 00 A0 1 00 S
cF,c00”
Sy
i
pre-miR-155-ChemCLIP

J M._Lh I

v e Ty oy Y L P i

3 88 &§ 8 £z 3 3szg3tExsesseegesy

1640 9:5 9:0 8:5 3:0 7:5 7:0 615 6' 515 5:0 4r5 ‘70 3.'5 3t0 2:5 Zro 115 110 015 010

f1 (ppm)

QG-12:004.200d TBERYNOHSIT BILIWSE eniiae baceracan
NN 00N D WD W 0D T WD QNN QN NQ R0 0N~
RECCB2BLYSY SRRETPer 288008 F33RBRaNg
SN2 o A2 NN AN Y SV S e

’Q—u i
r
"N""
. N o nf&"
H H
i AN,
m]jé’"i’r,,ﬁ’}i‘u e
cF,mo
m\/\"
1]
pre-miR-155-ChemCLIP
; .
1 1d J'! Ldll uJ
200 200 19 180 170 160 150 140 130 120 10 100 9% 8 70 6 50 40 30 20 10
f1 (ppm)

Supporting Information Page 56 of 84

-2500000

-2000000

1000000




bes*

seb”
00s*°
bos*
6ES”

ote”

829"
Sk9”
0s9°
659°
v99°
peL”
6cL’
apL"
Sb6*

821"
6ET"

-

S$13

ppm

000°6

— GET'9

—CE0°p
£90°1

8€e
£6¢
Z0S
o1L
616

8z1"’
LEE"
9bs”
628"

pi1eE”

616"
BOL”
(42
LS9-
898"
LoL®

E18°
oL

0€E”"
(4]

LLy”

AN
‘6E

“6E
e
ob
ov
ob
ok

18—

E0T—

(49
ElT~
811

811

m:\\
ZET~
£ET—"

or1T—
T —

S1T—

BT

T
140

T
160

T
180

T
200

ppm

20

80

T
100

T
120

Supporting Information Page 57 of 84



ppm

T€2°6€
Obb 6E
659 °6€
F o L5865
990° 0%
SLZ OV
vstob7
69L°0%
205" b¥
6£9° b

6€S°'CT—

T,

L6 E— - L o 000" 8

286 b— - -

655" TTT
SLL*ZTT
o ﬂmm.mﬂﬂUJf
6EF PTT~—L
626" V11—
Nmm.hAHuwx
ﬁpﬁ.mﬁﬁk\w
E e 1027021
Oz 891" 0ET—
Nmr.p// z= ¥92 2ET—"
PSL" LA /7585
988" L\ 7\ R I\WWTMM TIF 0PT~
ogu.rw ={ ~—— N T5s 8819~
L8 L~ ZI
£68°L o=

1€S°25T ™
9T9° 26T~

99%°8ST
mmm.mmﬁw
802°6ST

6L5° 65T

928" ¥91
168"

¥09 6 — \x|«NH e T 898 T LZ9°L9T

LSL'6 — 3 -— oL 1

inder

b
c-Myc-binder

Myc-
9

c-
N

=¢€hE £ ({

£0£° 01— \ o — = (A==

10 ppm

50 40 30 20

60

170 160 150 140 130 120 110 100 90 80

180

Supporting Information Page 58 of 84



088°0
mmm.cW-
L1670
90S°1
pes 1
4 AR
196°1

20s°2—

L91°€
ELT'E
S61°E
012°¢€

086" € —

18S°¢L
mmm.r/
EEL L~

mmh.h..V

608°L—F
:;;.\.
b06 "L

z6e°8-"

cth'6—
CE9 "6 —

T0E°0T—

vl
2
(zz
S
©
4=
Q
”ANH “ o me—
o =) —
w zz £ =S
= ?
W - <
o
ZT M—
o= &
ZT
e
z=

10

109°1
P8E’ T

JS—

£92°¢

LSETIT |
612 CTT
926 PTT-"
€7G 9TT-
€ET°8TT 7.
92$°811 7/
6057021
TPZ*0€T
L60"LET .
990" 0% T~

9T12°9¥%1

G

188" P91

c-Myc-amide binder

ppm

180 160 140 120 100 80 60 40 20

200

Supporting Information Page 59 of 84



c-Myc-RiboTAC

ppm

10

—Anp
= 000"°€

£98° 5T
690" 6€
98t 6€
9296
G9L"6E
066
£40°0F
£8T°0F
£18°0F
mq@.qquﬂw
o@o.mv;/(
200°09
£L0°L9
LGE°89
087°69
LLO"OL
620" 0L
26T"0L
652" 0L
LEE 0L
Z6E° L6
122° 211
LT BTT
v62°bTT
T1E°9TT
99G°9TT
680°8TT
066°8TT /
2967 €21 /
BET 62T
6£0°9ZT W
omo.omﬁu\\
L6L°92T \.
989871
TTT 0ST
T6T°0ET
06" 0ET
809" 9€T
606" LET
280° 0BT
OLT" 95T
ZLT6bT
09" ZGT
ZTb 86T
6T9°86GT
LE87HIT
£TE°69T
060°L9T
£T8°GLT
GGE 18T

c-Myc-RiboTAC

ppm

20

T
100

T
120

T
140

T
160

T
180

T
200

Supporting Information Page 60 of 84



e
682"
LOE"
006"
GOG”
606"
g
orG”
689"
969°
ooL*”
80L"
086"
8F0"
090°
TL0"

182"
998"
988"
vi6”
6L6°
G66°
000°
PET”
6ET”
(Y4
9vt"
168"
Z6F”
606"
rie”
GZ6”
9€6”
9pG"
166"
9TL”
8EL”
8€8"
£r8”
Lp8”
698"
888"
6TF"
892"
69%°
rog8*”
2Leto
[AXAN

B R I I T N S e S S e e e N T e R I T T I e e e R e N I N I N IR R

NS T e

~

NH
NH
;/ “NH
N
A

NH
4L‘NH
o) O

(0]
H
N

NH
Lo
N
S~
o) O
s A

OEt

\

]

;
ar
S
HO

O
00
c-Myc-Ctrl

ppm

000" €

/ G269
LLT'8
8TL'T
£F6°G

= CLS'T
966 T

/ 2bL’0
- G8L'0

= IsL°0
098°0

10

11

—. 692°6¢
—_LLO"E
N\ 89L°€

LZL'0

—

——n T
95 T
Zhb 1

TLTIERD

—_——

e —

PE6"Z

0zZL 0

_—

v88 T
mmn.mm/
299" 6€
108" 6€
06" 6
0820°0F
612" 0
86£°0F
SLb"Ob
6v8°0F
669" bb
G666

666789
GLZ 69
2ZE"69 W
SO OL
Z1Z°0L

v9Z oL
LSE"OL

LOb" L6
866 TTT
82z 211
666 FTT
GT8°9TT
660°LTT
LET 81T
m»p.mNAJ/(
L1G"beT /
92€° 62T~
£26°6ZT —_
1567821 ~7F
Zb0"0ET
£0Z"0€T
168°0ET
66G°9€T
8G6°LET
LEO"OFT
990°9bT
vt LbT

9£9°6F1 \y
GPG 26T
8€8°19T
GEC 69T

1667991
TP9°GLT
287181

L
g
l

ppm

Supporting Information Page 61 of 84



ver”
86%"
£06°
806"
z1e”

9€g”

298"

r9 "
L9
669"
799"
peL”
6EL"
6L
9GL"
rie”
618"
zeg”
LEG"

8LT"
861"

Lol ol ol ol ol ol ol ol ol ol ol

VTR

o o

S17

ppm

t 000" €
T

991"

. —sery
[ o —. 01672

9L € —

029" €€ —

Ppm

6FL 26 —

891799 —

829°L6 —
16 £0T —

G668 ZTT
Top"£TT —=

6697811 ~—— z
oL 61T =" N

ZOT"TET ~—~——
89L EET —

026" 0FT —
OLF " PFT — ZT

96F° 26T — O”\/

6TG 99T —

S17

Supporting Information Page 62 of 84



666"
LLG”
009"
G09"
869"
8zL”
oGL”
06L"
{423
pee”
89¢”

062"
ore”

Y

6
6

\

S18

ppm

— 698°0
—. 000°2
—_—

—_ror'2Z

— Tra'g
=__1r8'8

2626
9EL" T

—

2€8°0

L

LER'Z

LL

966
G669
Geg
L6
£1T

z6e”

T6€
606
reg

Gvz*
Gzp*

0ze
98¢

0z0°
£69
06
T8’
096
962"
86%"
or9
1829
£Lr”
829
266
868

626
(0}3

G'0—

"6E
“6E
"6€
“6E
‘oF
oF
‘ot
‘oF
‘ot
184
184
44
‘6

Tt
It W
TTT

LIT ~——

81T ="

czr "
82T —

TEET ——
9L —

ol ——

ZvT =
“bbT
76T —

€91 —

L9T —

S18

ppm

T
100

T
120

T
140

T
160

T
180

T
200

Supporting Information Page 63 of 84



B0OO"0-
000" 0-
800"
£66°
TLG”
066"
TeL®
oGL”
paL”
oLL”
£b6°
066"
296"
896°
086"
L86°
920"
Tt0°
9%0°
90"
oze*
Lee”
vez”
GG9”
066"

862"
zog”
90€”
ote”

g £
£0F°
81r”
[43
6LE"

)

43
L0G”
0z6”
G90°
998"
916"
996°

TR TN e —

FFFFMOMMAMNMNMAN MMM MANNNNNNNNNA A A A AA A" A~~~ O

909"
119
vl
6FL
T9L
99L
G6L
008
818
0zg
Gz8

MR e AT R

N

c-Myc-Chem-CLIP

pPpm

|

000°2
920°¢
or0°Z
800°2
GEO'T

H

090°2
0£0°2

—_—_——

8F0°Z
Z66°8

96t"

LIv"
616"
Lzv”
9zL”
GZ6”
£€19°
43
z6e”
866"
691"
vec”
666"
or8”
6L8"
120"
£60°
9€Z"

268

6LT"

r96”
869°
2€6°
votT”

602"

veL”
19"

906"

e’

89L"
698"
129°

T

~N
[

NSS&&appsisit sy

8¢
62

‘89

N
oo

Q9T —
89T —
LT —

c-Myc-Chem-CLIP

Supporting Information Page 64 of 84



Jc\l
NC CN
NTSN
Ak
N“NTN
H H
$20
I P L .
by v
s & 8
105 10.0 9.5 9.0 8.5 8.0 25 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0
ppm
2 83 2 8
@ 88 = 3
I Vv [ T
)c\l
NC CN
NTSN
)l\ //|\
N“NTN
H H
$20
{2
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
ppm

Supporting Information Page 65 of 84



2% 21 28508 5 8 @z
== 22 phet g g $ 5%
v\l N i %
~,
NH NH HN
G, iy
J\\N,'k
N N
c~Jun-binder
1
1 f NJ
L .
|
A 5 A * A%
IR 23 o8 % 2 g8
R0 he AN a = S
20 115 11,0 105 100 9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
oom
RS8EE ¥R 2 ARREERE 8 ~
$3333 2% £ zozaszs < S
53 Y [ECNNN i |
g
NH NH HN
&) by D
N N7 In N
L
H H
c~Jun-binder
[t~
|u l | l [N l
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

Supporting Information Page 66 of 84



60—

85'C
ey
19

%
$5E
85'¢
65°€

€86~
66—

se ol
a.a_v

1

16t

T

*>1r's -

Fet
FS6¢
Fsey

100

8.5 8.0 75 70 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
ppm

9.0

9.5

10.5

Lo

sire”
SUbE—
1698~ e —eeeeeeid
B
2968
SIbh-
06—
-
4
051
ST —_—
%1 1— E—
WwaT— AR
SE611 NW/\N —_—y
6l T M
62T o
Tl WLA) - IANH -
= 5
z z L]
HlA/n 4
zx
S5 %1
Nﬁ*_v 3 AM“V _—
4

a9l
vl
Pl
ES.\
8591

e —

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

170

Supporting Information Page 67 of 84



HA_cJun-C1-3_dmso 10 1 "/Users/haruo/Dropbox (Scripps Research)/cJun-RIBOTAC" '§
- e L
3 o corsrs ao0m oo |
- COTRHOTIRNRBBRNNNANNANNNT TYTITTIITONR00NNG NNNNSSOaaNRNINANINNANNT, TV T T MNMNNNNNANNT, v ]

— VOO N N N IS S I IS S I IS IS I IS S IS IS S I IS IS I IS I TeTTeTS Ll L
L e b LD DL L L L
| 5 B ey v g I
L
EtO -
o L
W " I
s bn L
Lo
Ny H H H e
Ty oo _
HI L
@\Jn c-Jun-RiboTAC I
0 e
| J\_Lk JUJ_JL_J hl .
B_KRPMRE R®H HE @®E_§ @ !
10 8 6 4 2 0 [ppm)
8 3 3 SaWesIRass < secaegy @ sppcullagssno= &
8 B 2 SIWMARGESEE = SSR3cual SRsgoRdghzshngs b
8 B & SIBARGEEEY 2 seassarel nidddas e mansn o
T PN NN\ | e s i Bty
Eo_
)
N |
s NH NH
7S Pn
HN\,/N i N o o o
S SN IS NN
N, I \/Er
HN
@\rﬂ c-Jun-RiboTAC
N
1
1
|
1 ! f
1 1 1 |
! 1
‘ | H | 1 N
1 ]
“ l |
T T u - T T y T T T T T - T — T T T
90 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10
ppm

Supporting Information Page 68 of 84



Jun-C1-4_dmso 10 1 "/Users/haruo/Dropbox (Scripps Research)/cJun-RIBOTAC™ :?
™ 0w o ._'.
~ NANOY COR CONINDINB VoD NG N oW (=3 -t
- OSRNNONNANVVIVOUUNNMMNNUNT, VXY, T T =100y 0000 AINNNQQOON NN DODNAMNMNMNNNT, T W T NN =y NN NN =3 r
- TeeTew N ———— ' b

° L
Ph=NH Et I
Nﬂm - _2
I i
I E-3
H H H HO e
NN N 0 i
i -3
HT _'o'
u c-Jun-Ctr L
i [
0 3
I ~
[ | L_U “A }
l . AN 2
- B HEH 8§ 8§ : 3
: ' : / : - : | : . : . : : : | : : : | : : r
10 8 6 2 [ppm]
& IISRYSLRRART 3 sengsiaRasREsedntadnas ©
8 EREIIIIAMoEE B EEFE R O
| TSN\ SRS A R PRt
)
NS NH
o
W N H H b
TS \/YN\/\O/\/O\/\O/\/O
NYN q
HN
Q/H c-Jun-Ctr
N
|
N
1
|
]
|
|
|
| 1 |
| " i l |
! | 1y |
1
| i i Ul
T T T T i i T T T T 1 ] ) T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

ppm

Supporting Information Page 69 of 84



b 22
we
0
e
5E
va s
“E
we— - =
V4
z
$4
5t— ES S »
@
o
e zx 2 ————————
we zZT fﬁlli
% z~ B
e
o's WIA\ z 2
nwe NHA M
Zxr 3
3
o
T
&
z
86— o
166— = - Q
wo— /[1.4

o

ot

Fov

00t
L]

T

10.5

45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

5.0

9.5 9.0 8.5 8.0 75 70 6.5 6.0

10.0

11.0

PUEL—

eoun/.

iy

S0PE—
€956

19
[RACE

STU—

09°£8—

9 W1—

LIRS
S.vﬁw
7]
96 $914

]

c-Jun-Chem-CLIP

-10

30 20 10

40

130 120 110 100 %0 80 70 60
ppm

140

200 190 180 170 160

210

Supporting Information Page 70 of 84



HPLC Traces and HRMS:

Ph i-Pr

H N i-Pr
H
MR RPN PPN ’ N/%a cFyc009

i-Pr
O ipr
pre-miR-155-RiboTAC

220 nm

*%1 254 nm

0.00
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 700
155 Mirndae N RARD Al Minutes

16 1015525

922 0088

W 200 3o o so e Mo o %0 1000 100 1200 130 1400 1500 1600 1700 1800 1500 2000 2100 2200 2800 2400 280 2600 2700 2800 2500 000
Courts vs. Mass-to-Charge (miz)

Supporting Information Page 71 of 84



i-p,Q

N i-Pr
o N I /> Cc COO@
O~ \/\o/\/N N® F3
0.40+

i-Pr
o i-Pr\©
pre-miR-155-Ctr
0204 | 220 nm

o I SR |

0,304

020{ 294 nm
i:'0.10-

0004 . o
0.00 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 700

665 Minutes, -0.2647 AU Minutes

2

15

12 10155267

17

16

15

14

13

12

11

1

09

08

o7

06 508272

05

04

251486

03

o 8403993

ol woss || Qo715 i l””"” 11895306 12065213

P
100 1% 20 250 300 %0 400 4% S0 %0 el 650 o Mo a0 260 %0 %0 xohmdsonmkoxmlzko13’001380}1&01301&0‘5&1600m'sowboxﬁo1emw'somoo19'sozo‘oo:o!on‘bozr‘!ozzhozz§ozmn§ou‘bo

va. Mass-to-Chasce (/2!

Supporting Information Page 72 of 84



pre-miR-155-Chem-CLIP

0,40 220 nm
3 0201

0.00

254 nm

0.20-
El

040

o.oo-—Mu-

0.00 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500  70(

Minutes
: 57881940
24£9 579.81066
22694
2069
i 580.31958
16E9-
g1 459—_
I 0]
1069
808
6068
40e6- e 18663110
20001 % 38688184 54284180| 61015527 lnsaeau:n i
1 | 28715332 0¥ 70858887 87048492 174212074
200 200 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
mz

Supporting Information Page 73 of 84



Intensity

o

HN NH
AcHN i n
C \WLNN S
(o) NH H o

Cl\/\N

Ac-CA-Biotin
Cl
Chemical Formula: C34H53CI;N;05S
Exact Mass: 741.3206
Molecular Weight: 742.8020
G s .
5 i ¥ 3 g b
o 5 R : 3 | 3
L8 k3 _8 JL, — 3
= % - =
37166736
14684
1268 742 32768
- 744 32513
1.0E8
80E7H
3 373.16745
6.0E7 74532794
4.0E7
374 16568
354 67853
2067 - 8430975 124000977
5 RETAR 45610158 66936652 BT3B guia30me 103007251 M33SETE 132801013 150763026
160 SCIIO M‘lO 5!')0 660 H;Cl H &':D 9‘;0 |0b0 "‘00 : |Z‘UQ U(OO U‘OO ISIDD 16’00 |I‘UU ‘5‘00 |9‘0(‘ ZO’W
mz

Supporting Information Page 74 of 84



H
N Sty
Yo B o

c-Myc-amide binder

[ DAD1 B, Sign254.8 Refwoff (ANALYTICAL 2021.10-28 13.55.42073-1001.D)

~
.

@
3
-
~
»
z
=
o

min

0754 1580824
1] 2843
026 122080 s J

1 W @0 50 o W0 w0 Ko w00

Supporting Information Page 75 of 84

1200 1300 400 1500 1600 1700 1800 10 2000 2100 2200 2300 2600 2500 2600 200 2800 2%0 3000
Courts vs. Mass-ic-Charge (m'z)



c-Myc-RiboTAC

DAD1 B, Sig=254.2 Ref=off (ANALYTICAL 2021.11.05 08-44.48\002.0801.D)

mAU -
300
200
100~
0- -
. PR eEe pe e e e e e e—
25 5 75 10 125 15 175 20 25 min.

%109 |+ Scen (4845 min) 94

108 522219

03. Bearer
025 1220909

0 100 1067.8082
I\

Supporting Information Page 76 of 84

Ll
1 600 0 B0 WO 1000 1100 1200 1300 1600 1500 1600 1700 1800 100 2000 2100 2200 230 2600 2500 2600 200 2800 2800 3000



NH
o [,-()\Q\
n OEt NH
@’ =\ o)’\NH
s
) K NH
HO /\/o‘/\o/\/ 2 O)\NH

00
c-Myc-Ctrl N/ NH
Chemical Formula: CssHsaN;04,S
[ DAD1 B, Sige254.8 Refoff (ANALYTICAL 2022-01.28 16-10-38071.0101.0)
mAY
1500~
1000 -
o
I3 T T T T r r T r T
0 25 ] 75 10 125 15 1”5 20 25

2109 +Scan (4837 min) 9.4
1154
1
1.054
1
095
08
0854
08
075
074
0654
064
0554
054

x5
02 1220097 H647

0.08- 4412207 1067.40%
1

! - we s smes W sess me ems s 4 4 _ms 8 s 44 s b e sAmess s 4w ) b
W A0 W &0 0 &0 0 &0 K0 1000 1100 120 130 1400 10 100 100 1800 150 2000 2100 2200 230 2400 2500 2600 200 280 2900
. Mass-ic-Charge (mz)

Cours v3.

Supporting Information Page 77 of 84



N
oY 2 ““uw/'f\w/
Yo o

c-Myc-Chem-CLIP

reeq 2021-07-21 09-22-181040-83-YL£-19-chem clip-hpic-36 0)

nr
1207

8704
2063
0 152
11831,

7

N
-

Paeq 2021-07-21 09-28-13040-83-Y16-19-chem<iiphpio-26.0)

ERE
0
7248
102

ﬁ'\

e T T T T g T T T

~
-

10

£ ~369 1556

24 717.33%61

Supporting Information Page 78 of 84



(N\/NH N\)N\HN HN\’N>
geSsveg

c-Jun-binder

Chemical Formula: Co5Ho4N g

Exact Mass: 428.2185

Molecular Weight: 428.5040

3.00

2.00+

1.004

220 nm

0.00

0.40+

0.20

254 nm

I

0.00

0.00

190580
L

T
5.00

10.00 15.00 20.00 25.00 30.00 3500 20,00

42920%

8574383
Y

45.00

50.00

5500

60.00 65.00

70.00

0 600 700 80 WO 1000 1100 1200 1300 1400 1500
Courts vs Mass-to-Charge (miz)

51

Supporting Information Page 79 of 84

1600

1700

1800

1900 2000

2100

2200

230

40 2400 2600

2700




<\NH
N/

NH

NH
',
N)\N/)\N
H H

c-Jun-Chem-CLIP

P
NS
N

3.004

220 nm

2.004

1.004

254 nm

J

T T T T
5.00 10.00 15.00 20.00

02] 1190806 6063154
0.15 187

oA 87.0959 9219776
005

T
25.00

T T T
30.00 35.00 40.00 45.00

T
$0.00

T
§5.00

T
60.00

T
£5.00

70.00

A
3%

100 2% a0 50 el 70 8l 90 1000

Supporting Information Page 80 of 84

1100

1200 1300 1400 1500 1600 1700

Counts vs. Mass-to-Charge (mz)

1800 1900 2000

2100 2200

2300

2400

2500 2600

2700

2800 2900



EtO,

NS _NH NN
? 7S  Pn
OH

HN N H H

N (o} (o}
TS ~ NN g
NYN \/El/
HN c-Jun-RiboTAC
H
N

DAD1 A, Sig=220.8 Ref=off (ANALYTICAL 2020-12-16 11-05-501013-0701.D)

mAU - 3
2000~ 4
1500~
1000 -
: 8
500 o
5 |
©
O —— ey P —
T T T T T T
0 10 20 30 40 50 60
DAD1 B, Sig=254,8 Ref=off (ANALYTICAL 2020-12-16 11-05-504013-0701.D)
mAU - 2
2000
1500 —
1000~
e ]
500 8
4 P~
0- it
T T T T T T
0 10 20 30 40 50 60
‘4
38
36
5142192
34
32 3431482
3
28
26
24
22
2
18
16
14
12
1 1027 4264
08
06
04
02
ol 1202 AN776 6856187 16416338 2054.8357

o 20 300 ado sho edo o sl 900 1000 100 1200 1300 1400 1500 1600 1700 1800 100 2000 2100 2200 2300 2400 2500 2600 2700
Counts vs. Mass-to-Charge (mz)

Supporting Information Page 81 of 84



NG NH
NN N N o) )
7S \/Y \/\0/\/ \/\0/\/
N Y N fo)
HN c-Jun-Ctr
H
N
|
N
DAD1 A, 5ig=220,8 Ref=off (ANALYTICAL 2020-12-16 11-05-501011-0601.D)
mAU =
1200
1000 =
00—
600 - o =
400 - 8 x4
- w
200 o (18
] T T T T T T
0 10 20 30 a0 50 60 min
DAD1 B, Sig=254.8 Ref=off (ANALYTICAL 2020-12-16 11-05-501011-0601.D)
mAl =
1200 =
1000 - g
800 - 5
600 -
400~ T
4 o o©
200 @ nﬁ
e o
3l T T T T T T
0 10 20 30 40 50 60 min
34
32 %3476
3
514219
28
26
24
22
2
18
16
14
12
1
92 1027.4220
06
04
02
22 oy sx8217 15410908

100 150 200 250 300 350 400 450 500 550 600 650 700 750 200 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000 2050
Counts vs. Mass-to-Charge (mz)

Supporting Information Page 82 of 84



REFERENCES

1

11

13

15

17

18

35

49

51

52

53

59

60

61

62

Costales, M. G. et al. Small-molecule targeted recruitment of a nuclease to cleave an oncogenic
RNA in a mouse model of metastatic cancer. Proc. Natl. Acad. Sci. U.S.A. 117, 2406-2411 (2020).
https://doi.org:10.1073/pnas.1914286117

Velagapudi, S. P. et al. Approved Anti-cancer drugs target oncogenic non-coding RNAs. Cell Chem.
Biol. 25, 1086-1094 (2018). https://doi.org:10.1016/j.chembiol.2018.05.015

Velagapudi, S. P. et al. Defining RNA-small molecule affinity landscapes enables design of a small
molecule inhibitor of an oncogenic concoding RNA. ACS Cent. Sci. 3, 205-216 (2017).
https://doi.org:10.1021/acscentsci.7b00009

Haniff, H. S. et al. Design of a small molecule that stimulates vascular endothelial growth factor A
enabled by screening RNA fold—small molecule interactions. Nat. Chem. 12, 952-961 (2020).
https://doi.org:10.1038/s41557-020-0514-4

Morgan, B. S., Forte, J. E., Culver, R. N., Zhang, Y. & Hargrove, A. E. Discovery of key
physicochemical, structural, and spatial properties of RNA-targeted bioactive ligands. Angew.
Chem. Int. Ed. Engl. 56, 13498-13502 (2017). https://doi.org:10.1002/anie.201707641

Liu, B. et al. Analysis of secondary structural elements in human microRNA hairpin precursors.
BMC Bioinformatics 17, 112 (2016). https://doi.org:10.1186/s12859-016-0960-6

Agarwal, V., Bell, G. W., Nam, J. W. & Bartel, D. P. Predicting effective microRNA target sites in
mammalian mRNAs. elLife 4, e05005 (2015). https://doi.org:10.7554/eLife.05005

Zengerle, M., Chan, K. H. & Ciulli, A. Selective small molecule induced degradation of the BET
bromodomain protein BRD4.  ACS Chem. Biol. 10, 1770-1777 (2015).
https://doi.org:10.1021/acschembio.5b00216

Fernandez, P. C. et al. Genomic targets of the human c-Myc protein. Genes Dev. 17, 1115-1129
(2003). https://doi.org:10.1101/gad.1067003

Dang, C. V. et al. The c-Myc target gene network. Semin. Cancer Biol. 16, 253-264 (2006).
https://doi.org:10.1016/j.semcancer.2006.07.014

Kim, J., Lee, J.-H. & lyer, V. R. Global identification of Myc target genes reveals its direct role in
mitochondrial biogenesis and its E-box usage in vivo. PLoS ONE 3, el798 (2008).
https://doi.org:10.1371/journal.pone.0001798

<https://www.cellsignal.com/products/primary-antibodies/c-myc-d84c12-rabbit-mab/5605>

Velagapudi, S. P., Gallo, S. M. & Disney, M. D. Sequence-based design of bioactive small
molecules that target precursor microRNAs. Nat. Chem. Biol. 10, 291-297 (2014).
https://doi.org:10.1038/Nchembio.1452

Zhang, J. H., Chung, T. D. & Oldenburg, K. R. A simple statistical parameter for use in evaluation
and validation of high throughput screening assays. J. Biomol. Screen. 4, 67-73 (1999).
https://doi.org:10.1177/108705719900400206

Nettling, M. et al. DiffLogo: a comparative visualization of sequence motifs. BMC Bioinformatics
16, 387 (2015). https://doi.org:10.1186/s12859-015-0767-x

Supporting Information Page 83 of 84



63

64

65

67

68

69

70

71

72

73

Haniff, H. S., Graves, A. & Disney, M. D. Selective small molecule recognition of RNA base pairs.
ACS Combi. Sci. 20, 482-491 (2018). https://doi.org:10.1021/acscombsci.8b00049

Velagapudi, S. P., Pushechnikov, A., Labuda, L. P., French, J. M. & Disney, M. D. Probing a 2-
aminobenzimidazole library for binding to RNA internal loops via two-dimensional combinatorial
screening. ACS Chem. Biol. 7, 1902-1909 (2012). https://doi.org:10.1021/cb300213g

Costales, M. G., Matsumoto, Y., Velagapudi, S. P. & Disney, M. D. Small molecule targeted
recruitment of a nuclease to RNA. J. Am. Chem. Soc. 140, 6741-6744 (2018).
https://doi.org:10.1021/jacs.8b01233

Downes, N. L., Laham-Karam, N., Kaikkonen, M. U. & Yla-Herttuala, S. Differential but
complementary HIF1a and HIF2a transcriptional regulation. Mol. Ther. 26, 1735-1745 (2018).
https://doi.org:https://doi.org/10.1016/j.ymthe.2018.05.004

Dobin, A. et al. STAR: ultrafast universal RNA-seq aligner. Bioinformatics 29, 15-21 (2013).
https://doi.org:10.1093/bioinformatics/bts635

Liao, Y., Smyth, G. K. & Shi, W. featureCounts: an efficient general purpose program for
assigning sequence reads to genomic features. Bioinformatics 30, 923-930 (2014).
https://doi.org:10.1093/bioinformatics/btt656

Love, M. |., Huber, W. & Anders, S. Moderated estimation of fold change and dispersion for
RNA-seq data with DESeq2. Genome. Biol. 15, 550 (2014). https://doi.org:10.1186/s13059-014-
0550-8

Keyes, A. et al. Light as a catalytic switch for block copolymer architectures: metal-organic
insertion/light initiated radical (MILRad) polymerization. Macromolecules 51, 7224-7232 (2018).
https://doi.org:10.1021/acs.macromol.8b01719

Pan, X. et al. Supramolecular graft copolymers in moderately polar media based on hydrogen-
bonded aromatic oligoamide units. Chem. Commun. 48, 9510-9512 (2012).
https://doi.org:10.1039/C2CC35004A

Af Gennds, G. B. et al. Design, synthesis, and biological activity of isophthalic acid derivatives
targeted to the C1 domain of Protein Kinase C. J. Med. Chem. 52, 3969-3981 (2009).
https://doi.org:10.1021/jm900229p

Supporting Information Page 84 of 84



	Programming inactive RNA-binding small molecules into bioactive degraders

	SpringerNature_Nature_6091_ESM.pdf
	Programming inactive RNA-binding small molecules into bioactive degraders





