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I. Supplementary figure 1: complementary DNA-compatible reductive aminations
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Supplementary Figure 1. Complementary DNA-compatible reductive aminations. Percent conversions were determined using LC-MS
by comparing peak area integrations of the product and the starting material of the crude solution after release of the compounds from
the beads. Gray circles represent TentaGel resin. “-” indicates the reaction was not performed. Amount of amplifiable DNA was quantified
via TagMan gPCR by comparing the amount of amplifiable DNA tags from the reaction chemistry to resins that received no chemistry.

Il. General information

All chemical (Sigma, Fisher Scientific) and biological (Integrated DNA Technologies, Thermo Fisher Scientific) reagents
were purchased from commercial sources and were used without further purification. A Barnstead Nanopure filtration
system was used for any steps that required the use of ultrapure deionized water (ddiH20). Analytical thin layer
chromatography (TLC) was performed using 250 um Silica Gel 60 F254 pre-coated plates (EMD Chemicals Inc.). Flash
column chromatography was performed using 230-400 Mesh 60A Silica Gel (Sorbent Technologies). NMR experiments
were recorded on a Bruker AM 400 MHz spectrometer (400 MHz for 1H NMR; 100 MHz for 133C NMR). All spectra are
presented using Bruker TopSpin 4.0.6 software. Spectra were obtained in the following solvents (reference peaks also
included for *H and '3C NMRs): CDClsz (*H NMR: 7.26 ppm; 13C NMR: 77.23 ppm), and ds-DMSO (*H NMR: 2.50 ppm; 3C
NMR: 39.52 ppm). Chemical shift values (3) are reported in parts per million (ppm) for all *H NMR and 3C NMR spectra. 'H
NMR multiplicities are reported as: s = singlet, d = doublet, q = quartet, br = broad, m = multiplet. High resolution mass
spectra for all small molecules were collected on a Q Exactive HR mass spectrometer. Samples (~1 mg) were dissolved in
a 1:1 water:acetonitrile with 0.1% formic acid solution and were analyzed at a flow rate of 5 uL/min. lons were identified by
electrospray ionization (ESI) scanning 50 — 300 m/z range. Optical rotation data were obtained on a Rudolph Research
Analytical Autopol IV automatic polarimeter. LC-MS analysis was carried out on an Agilent 1200 Series equipped with a
ZORBAX SB-C18 Rapid Res 4.6 x 100 mm x 3.5 um column, PDA detector, and a 6120 quadrupole mass spectrometer
using a 15 minute linear gradient of 95% water/5% acetonitrile/0.1% formic acid to 95% acetonitrile/5% water/0.1% formic
acid at 1.0 mL/min flow rate. Real-time quantitative polymerase chain reaction (QPCR) was performed on an Applied
Biosystems StepOnePlus Real-Time PCR System. Native-PAGE gels were imaged on a BIORAD Gel Doc XR+ Imaging
System with Image Lab software.

Chemical abbreviations

e DBU: 1,8-diazabicyclo[5.4. OJundec-7-ene

o DIAD: diisopropyl azodicarboxylate

e DIC: N,Ndiisopropylcarbodiimide

e DIPEA: N,N-diisopropylethylamine

e HOAL: 1-hydroxy-7-azabenzotriazole

e NMP: N-methyl-2-pyrrolidone

o PyAOP: (7-azabenzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate
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Buffers

TBTA: tris[(1-benzyl-1H-1,2,3-triazol-4-yl)methyllamine
TEAA: triethylammonium acetate
TIPS: triisopropylsilane

Bis-tris propane ligation buffer (BTPLB): 50 mM NaCl, 10 mM MgClz, 1 mM ATP, 0.02% Tween 20, 10 mM bis-tris,
pH 7.6
Bis-tris propane wash buffer (BTPWB): 50 mM NacCl, 0.04% Tween 20, 10 mM bis-tris, pH 7.6
Bis-tris propane breaking buffer (BTPBB): 100 mM NaCl, 10 mM ethylenediaminetetraacetic acid, 1% SDS, 1%
Tween 20, 10 mM bis-tris, pH 7.6
Click reaction buffer (CRB): 50% DMSO, 30 mM triethylammonium acetate, 0.04% Tween 20, pH 7.5
o Note: CRB was made fresh prior to every N3-hDNA click reaction
gPCR master mix (10X MM): 100 mM Tris, 500 mM KCI, 15 mM MgClz, 2 mM dNTPs (N0447L)

Oligonucleotide sequences

MLMOO03: 57 -
/5phos/GCCGCCCAGTCCTGCTCGCTTCGCTACATGGACARAGAGCCGACGACGACTTCCCCGCGGTCTAAACCTCAA-3

MLMOO04: 57 -
/5phos/AGGCTTGAGGTTTAGACCGCGGGGAAGTCGTCGGCTCTTTGTCCATGTAGCGAAGCGAGCAGGACTGGGCGGCGG-
3/

MLMOO05: 5’ -/5phos/CACTGAGCATATCCCTGATACCG-3’

MLMOO06: 5’ -/5phos/GCCTCGGTATCAGGGATATGCTCAGTG-3"

Full-length soluble DNA damage standard: 5' -
/5phos/GCCGCCCAGTCCTGCTCGCTTCGCTACATGGACAAAGAGCCGACGACGACTTCCCCGCGGTCTARACCTCAAGCCT
CGGTATCAGGGATATGCTCAGTG-3"

MLMO014: 5’ -/5phos/CCTGCTCGCTTCGCTACATGGACAAAG-3’

ROX: 5’ -6-carboxyl-X-rhodamine-[26-6430-XX] -3’

TagMan FAM probe (BMP259): 5' - /56-FAM/CCGACGACG/ZEN/ACTTCCCCGCG/3IABKFQ/ -3’
ABMO063: 5’ -/5phos/GCCGCCCAGTCCTGCTCGCTTCGCTAC-3"

ABMO062: /5AmMC6/GTGGCACAACAACTGGCGGGCAAAC-3"

ABMO096: 5’ -
/5phos/CGCCAGGGTTTTCCCAGTCACGACCAACCACCCAAACCACAAACCCAAACCCCAAACCCAACACACAACAACAGCC
GCCCAGTCCTGCTCGCTTC-3"

ABMO099: 5’ -/5phos/GTGGCAAACAACTG-3’
CESO001: 5’ -/5phos/GTTTTCCCAGTCACGAC-3’

lll. Synthesis procedures and characterization data

HO CHO
o \@/ o
(o) CHO
OH -
J\/ DIAD, PPhy MeO)H/ \©/

(70%)
SI-1

MeO

methyl (R)-lactate

Procedure for the synthesis of SI-1 via Mitsunobu reactions: methyl (R)-lactate (9.1 g, 31.4 mmol, 1.0 equiv.),
triphenylphosphine (9.1 g, 34.7 mmol, 1.11 equiv.) and 3-hydroxybenzaldehyde (5.4 g, 34.4 mmol, 1.10 equiv.) were added
to a round bottom flask, dissolved in anhydrous tetrahydrofuran (180 mL) and cooled to 0 °C. Diisopropylazodicarboxylate

(6.8 mL

, 34.5 mmol, 1.10 equiv.) was dissolved in tetrahydrofuran (30 mL) and added dropwise via addition funnel at 0 °C.

The cold bath was removed and the reaction was stirred at room temperature for 30 minutes. The reaction was heated to
80 °C and stirred for 13 hours (overnight). The reaction was cooled to room temperature and the solvent was removed in
vacuo. The residue was then added a solution of hexanes:ethyl acetate (4:1, 50 mL) and the mixture was filtered and

washed

with additional hexanes:ethyl acetate (4:1, 50 mL). The filtrate was concentrated and the crude material was purified

via silica gel column chromatography using hexanes:ethyl acetate (4:1) to afford SlI-1 (4.6 g, 70%) as a colorless liquid.
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o SI-1, methyl (S)-2-(3-formylphenoxy)propanoate, yield: 70%, colorless liquid.

o CHO H NMR: (400 MHz, CDCls) & 9.95 (s, 1H), 7.51 — 7.41 (m, 2H), 7.32 (dd, J = 2.7, 1.3 Hz,
MGO)H/ \©/ 1H), 7.17 (ddd, J = 7.8, 2.8, 1.3 Hz, 1H), 4.85 (q, J = 6.8 Hz, 1H), 3.76 (s, 3H), 1.65 (d, J =
6.8 Hz, 3H).
SI-1
13C NMR: (100 MHz, CDCls) 5 192.0, 172.3, 158.3, 138.0, 130.5, 124.3, 122.4, 113.9, 72.8,
52.7,18.7.

HRMS (ESI): calc. C11H1304 for [M+H]*: 209.0808, found: 209.0804.
[a]o?3: +72.83 (c = 1.06, EtOH)

Note: SI-1 is a known compound (CAS: 289054-20-2) and matches previously published 'H and 13C NMR data.!

o CHO LiOH o CHO
SO RS Rl & o

SI-1 SI-2

Procedure for the synthesis of acid SI-2 via basic hydrolysis: SI-1 (4.2 g, 17.3 mmol, 1.0 equiv.) was added to a round
bottom flask, dissolved in tetrahydrofuran (120 mL) and cooled to O °C. A solution of lithium hydroxide (0.6 g, 26.0 mmol,
1.50 equiv.) dissolved in water (40 mL) was added to the reaction dropwise via addition funnel at 0 °C. The cold bath was
removed, and the solution was stirred at room temperature for 30 minutes. The solvent was concentrated in vacuo and the
aqueous phase was extracted with ethyl acetate (2 x 30 mL). The aqueous phase was cooled to 0 °C and acidified to pH =
2 via concentrated HCI. The aqueous phase was warmed to room temperature and extracted with ethyl acetate (3 x 50 mL).
The organics were collected, dried with sodium sulfate, filtered and concentrated to afford pure SlI-2 (3.8 g, 93%) as a pale-
yellow solid.

(0] SI-2, (S)-2-(3-formylphenoxy)propanoic acid, yield: 93%, pale-yellow solid.
Ho)j\ro CHO H NMR: (400 MHz, ds-DMSOQ) & 13.12 (br. s, 1H), 9.96 (s, 1H), 7.55 — 7.50 (m, 2H), 7.33 (m,
1H), 7.24 (m, 1H), 4.96 (q, J = 6.8 Hz, 1H), 1.53 (d, J = 6.8 Hz, 3H).
Si-2 13C NMR: (100 MHz, ds-DMSQ) 8 192.9, 172.8, 158.0, 137.6, 130.5, 123.1, 121.7, 113.7, 71.7,
18.2.

HRMS (ESI): calc. C10H1104 for [M+H]*: 195.0652, found: 195.0647.
[a]o?®: +53.80 (c = 1.08, EtOH)

Note: SI-2 is a known compound (CAS: 1704942-49-3); however, no sources detailing the synthesis or characterization
were found.
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IV. Solid-phase DNA-compatible synthesis procedures

i HO,c” N0~ : “CHO i
R
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\n/\o CHO

General procedure for the preparation of immobilized aldehydes: TentaGel HL RAM resin (160 um, 0.41 mmol/g) or
TentaGel R RAM resin was used for synthesis. TentaGel HL RAM resin (300 mg, 160 um, 0.41 mmol/g, 0.123 mmol) was
added to a filtered syringe and swelled in DMF (2 mL) at room temperature for 1 hr. The solvent was drained and 2 mL of
a 20% piperidine solution in DMF was added and stirred for 2 x 30 minutes at room temperature. The solution was drained,
and the resin was washed with DMF 3 x 1.5 mL. The resin was then added 1 mL of a 2 M bromoacetic acid (BAA) solution
in DMF, followed by 1 mL of a 50% DIC/DMF solution and the reaction was stirred for 10 minutes at 37 °C. The BAA/DIC
solution was drained and the resin was washed with DMF 5 x 1.5 mL. A 1 M solution of 1-naphthylmethylamine, which
served as a UV tag during LC-MS analysis, in DMF was added and the reaction was stirred for 30 minutes at 37 °C. The
solution was drained, and the resin was washed with DMF 3 x 1.5 mL. The resin was added a pre-mixed solution of the SI-
2 (0.369 mmol, 3 equiv.), oxyma (52.4 mg, 0.369 mmol, 3 equiv.), collidine (48.6 L, 0.369 mmol, 3 equiv.) and DIC (86.3
pL, 0.554 mmol, 4.5 equiv.) in 2 mL of DMF and stirred at 37 °C for 1 hr. The solution was drained and the resin was washed
with DMF 3 x 1.5 mL to afford immobilized aldehyde 3. Note: this acylation was done on a large scale without DNA

conjugation.
1 2
¢ e )
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General procedure for condition 1 reductive amination of immobilized aldehydes: A 96-well filter plate was added
100 yL DCM, followed by immobilized aldehyde 3 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, the resin
was washed with DMF, then added 75 pL of a 1 M amine solution (A, C — F) in DMF containing 1% AcOH. The reaction
was stirred at room temperature for 30 minutes and 75 pL of a 2 M NaBHsCN solution in DCM:MeOH (1:1) with 1% AcOH
was added and the reaction was stirred for an additional 1.5 hours. The solution was drained, and the resin was washed
with DMF, MeOH, then DCM. The resin was transferred to a 96-well round bottom plate via DCM and the solvent was
evaporated. A solution of TFA/DCM/TIPS 49/49/2 (150 pL/well) was added to the resin and stirred at room temperature for
45 minutes. The solvent was evaporated, and the resultant crude residue was utilized for LC-MS. Following LC-MS analysis,
reductive amination with amines A — F proceeded with 6 — 99% conversions to products 4.
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General procedure for condition 2 reductive amination of immobilized aldehydes: A 96-well filter plate was added
100 uL DCM, followed by the immobilized aldehyde 3 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, washed
with DMF, and the resin was added 75 pL of a solution containing 1 M amine (A or B) and 50 mM Cu(OAc)z°H20 in DMF
with 2% AcOH. The reaction was stirred at room temperature for 30 minutes and 75 pL of a 2 M NaBHz:CN solution in
DCM:MeOH (1:1) with 2% AcOH was added and the reaction was stirred at room temperature for an additional 15 hours.
The solution was drained, and the resin was washed with DMF, MeOH, then DCM. The resin was transferred to a 96-well
round bottom plate via DCM and the solvent was evaporated. A solution of TFA/DCM/TIPS 49/49/2 (150 pL/well) was added
to the resin and stirred at room temperature for 45 minutes. The solvent was evaporated, and the resultant crude residue
was utilized for LC-MS. Following LC-MS analysis, reductive amination with amines A — B proceeded with 99% conversions

to products 5.
‘ 1) NaClO,, NaH,PO, ‘
N G /©\ 2) TFA/DCM/TIPS
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Procedure for Pinnick oxidation of immobilized aldehydes: A 96-well filter plate was added 100 uL DCM, followed by
the immobilized aldehyde 3 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, the resin was washed with THF,
and then added 100 pL tBuOH, 10 pL of a 1 M NaH2POa4 solution in H20, 30 pL of a 1 M solution of 2-methyl-2-butene in
THF and 10 pL of a 1 M NaClO: solution in H20 and the reaction was stirred at room temperature for 1 hour. The solution
was drained, and the resin was washed with THF, H20, DMF then DCM. The resin was transferred to a 96-well round
bottom plate via DCM and the solvent was evaporated. A solution of TFA/DCM/TIPS 49/49/2 (150 uL/well) was added to
the resin and stirred at room temperature for 45 minutes. The solvent was evaporated, and the resultant crude residue was
utilized for LC-MS. Following LC-MS analysis, Pinnick oxidation proceeded with 99% conversion to product 6.
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General procedure for condition 1 amidation of immobilized acids: A 96-well filter plate was added 100 uL DCM,
followed by the immobilized acid 6 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, the resin was washed with
DMF, then added 75 pL of a solution containing 90 mM PyAOP/180 mM HOAt/270 mM DIPEA in DMF, followed by 75 uL
of a 500 mM solution of the corresponding amine (A — F) in DMF and the reaction was stirred at 37 °C for three hours. The
solution was drained and the resin was washed with DMF and DCM. The resin was transferred to a 96-well round bottom
plate via DCM and the solvent was evaporated. A solution of TFA/DCM/TIPS 49/49/2 (150 uL/well) was added to the resin
and stirred at room temperature for 45 minutes. The solvent was evaporated, and the resultant crude residue was utilized
for LC-MS. Following LC-MS analysis, amidation with amines A — F proceeded with 13 — 92% conversion to products 7.
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) /@\ R'-NH,
: 2) TFAIDCM/TIPS
N\n/\o co ) N
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(0]

(0]
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General procedure for condition 2 amidation of immobilized acids: A 96-well filter plate was added 100 uL DCM,
followed by the immobilized acid 6 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, the resin was washed with
DMF, then added 75 pL of a solution containing 200 mM HOAt/300 mM DIC/200 mM DIPEA in DMF, followed by 75 pL of
a 200 mM solution of the requisite amine in DMF and the reaction was stirred at 37 °C for three hours.2 The solution was
drained and the resin was washed with DMF and DCM. The resin was transferred to a 96-well round bottom plate via DCM
and the solvent was evaporated. A solution of TFA/IDCM/TIPS 49/49/2 (150 pL/well) was added to the resin and stirred at
room temperature for 45 minutes. The solvent was evaporated, and the resultant crude residue was utilized for LC-MS.
Following LC-MS analysis, amidation with amines A, B and D — F proceeded with 95 — 99% conversion to products 8.
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Procedure for the Horner-Wadsworth-Emmons olefination of immobilized aldehydes: A 96-well filter plate was added
100 yL DCM, followed by the immobilized aldehyde 3 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, the
resin was washed with NMP, then added 75 pL of a solution containing 200 mM triethylphosphonoacetate in NMP, followed
by 75 uL of a 200 mM solution of DBU in NMP and the reaction was stirred at 37 °C for 16 hours. The solution was drained
and the resin was washed with NMP, DMF and DCM. The resin was transferred to a 96-well round bottom plate via DCM
and the solvent was evaporated. A solution of TFA/IDCM/TIPS 49/49/2 (150 pL/well) was added to the resin and stirred at
room temperature for 45 minutes. The solvent was evaporated, and the resultant crude residue was utilized for LC-MS.
Following LC-MS analysis, Horner-Wadsworth-Emmons olefination proceeded with 88% conversion to product 9.

(o] (o]
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MeO
N>
O K2CO3 o O

: 2) TFAIDCM/TIPS :
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Procedure for the Seyferth-Gilbert homologation of immobilized aldehydes: A 96-well filter plate was added 100 pL
DCM, followed by the immobilized aldehyde 3 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, the resin was
washed with MeOH, then added 150 uL of a solution containing 80 mM dimethyl-(1-diazo-2-oxopropyl)phosphonate (Ohira-
Bestmann reagent) and 125 mM potassium carbonate in MeOH and the reaction was stirred at room temperature for one
hour. The solution was drained, and the resin was washed with MeOH, DMF and DCM. The resin was transferred to a 96-
well round bottom plate via DCM and the solvent was evaporated. A solution of TFA/DCM/TIPS 49/49/2 (150 uL/well) was
added to the resin and stirred at room temperature for 45 minutes. The solvent was evaporated, and the resultant crude
residue was utilized for LC-MS. Following LC-MS analysis, Seyferth-Gilbert homologation proceeded with 98% conversion
to product 10.

7~
¢
1) Co
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93% conversion

Procedure for the van Leusen cyclization of immobilized aldehydes: A 96-well filter plate was added 100 uL DCM,

followed by the immobilized aldehyde 3 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, the resin was washed

with NMP, then added 75 pL of a solution containing 100 mM toluenesulfonylmethyl isocyanide (TosMIC) in NMP and 75

puL of a 200 mM DBU solution and the reaction was stirred at 37 °C for 15 hours. The solution was drained, and the resin
S8



was washed with NMP, DMF and DCM. The resin was transferred to a 96-well round bottom plate via DCM and the solvent
was evaporated. A solution of TFA/DCM/TIPS 49/49/2 (150 uL/well) was added to the resin and stirred at room temperature
for 45 minutes. The solvent was evaporated, and the resultant crude residue was utilized for LC-MS. Following LC-MS
analysis, van Leusen oxazole synthesis proceeded in 93% conversion to product 11.

‘ “2“‘]@(‘”2“ ‘
O _ /@\ 1) HoN O
: 2) TFAIDCM/TIPS
N
\n/\o CHO N
o)

o 12 HN CO,H
98% conversion

N
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I
o:c}"”

o 3 H,N

Procedure for benzimidazole synthesis from immobilized aldehydes: A 96-well filter plate was added 100 uL DCM,
followed by the immobilized aldehyde 3 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, and the resin was
added 150 pL of a solution containing 200 mM 3,4-diaminobenzoic acid in NMP and the reaction was stirred at 37 °C for 15
hours. The solution was drained, and the resin was washed with NMP, DMF and DCM. The resin was transferred to a 96-
well round bottom plate via DCM and the solvent was evaporated. A solution of TFA/DCM/TIPS 49/49/2 (150 pL/well) was
added to the resin and stirred at room temperature for 45 minutes. The solvent was evaporated, and the resultant crude
residue was utilized for LC-MS. Following LC-MS analysis, benzimidazole synthesis proceeded in 98% conversion to
product 12.

@ 1 (]
_ AcOH .
N /@\ 2) TFAIDCMITIPS
\n/\o CHO
o}

N
L T
O\N o 3 HZNLO ° 13 "

99% conversion
(mixture of diastereomers)

NS

010

N

Procedure for the Pictet-Spengler cyclization of immobilized aldehydes: A 96-well filter plate was added 100 uL DCM,
followed by the immobilized aldehyde 3 (4 mg, 0.41 mmol/g, 0.0016 mmol). The solvent was drained, the resin was washed
with NMP, then added 150 pL of a solution containing 0.5 M tryptamine in NMP (containing 2% AcOH) and the reaction was
stirred at 37 °C for two hours. The solution was drained, and the resin was washed with NMP, DMF and DCM. The resin
was transferred to a 96-well round bottom plate via DCM and the solvent was evaporated. A solution of TFA/DCM/TIPS
49/49/2 (150 uL/well) was added to the resin and stirred at room temperature for 45 minutes. The solvent was evaporated,
and the resultant crude residue was utilized for LC-MS. Following LC-MS analysis, Pictet-Spengler cyclization with
tryptamine proceeded with 99% conversion to product 13.
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V. Procedures for DNA-conjugated resin synthesis

0, N
0 Yeo/\>; 3
Ye /\} ’ ido-headpi DNA
NHS-PEG N3 o azido-headpiece

o (N3-hDNA)
(o)
phosphate
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+ —— 3 0 —5'—TrGACTCCC—3'
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P(-o/\j’ P OH (‘0/\’)' 0
3 — — 30" “OH otp\
0 5 —TGacrccc—3 OH
o
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(‘0/\3' A 0
30" OH O:P\OH
o

NH,-hDNA

Procedure for the large-scale synthesis of azido-headpiece DNA (N3-hDNA): NHS-PEG4-Ns (200 mg, 0.5342 mmol)
was dissolved in 860 pL DMF (0.6 M), and the amino-headpiece DNA (NHz-hDNA) was dissolved in ddiH20 to afford a 2.8
mM stock solution. A 15 mL conical tube was sequentially added 720 uL of a 1 M K2HPO4 buffer (pH = 8, final concentration
of 0.4 M), 685 pL ddiH20, 328 uL of 2.8 mM NH2-hDNA (0.9184 pmol) and 66 pL of 0.6 M solution of NHS-PEG4-Nz3 (39.6
pmol, 43 equiv.). The tube was vortexed and tumbled at room temperature for one hour. The tube was centrifuged and
added another 43 equivalents of 0.6 M NHS-PEGs-Ns and tumbled at room temperature for an additional hour. The reaction
was quenched by addition of 100 pL of a 1 M solution of Tris (pH = 7.6) and the reaction was incubated at 60 °C for five
minutes. The reaction was acidified by addition of a 3 M solution of sodium acetate (pH = 5, 900 uL), followed by 9.0 mL of
EtOH. The reaction was cooled to -20 °C for one hour to induce DNA precipitation. The tube was then centrifuged, and the
supernatant was decanted. The pellet was re-dissolved in 1.0 mL ddiH20, added 9.0 mL EtOH and chilled at -20 °C overnight
to fully precipitate the DNA out of solution. The tube was centrifuged, and the supernatant was decanted again. The resulting
pellet was dried under a stream of argon, frozen in liquid nitrogen and lyophilized to afford a colorless solid. The
concentration of the azido-headpiece DNA (N3-hDNA) was measured via NanoDrop.

H o
O/NHFmoc » O/N\g/\pluq\ O/H\H/\N/U\/O\/\O/\/H\R
o
X \\\

HN ( OY(O/\}Ns N;—hDNA
\|\ HN ¢

o} (o}

N;—hDNA O/H\II/\NJ\/O\) p(.o/\,); N OH

0 5 —TGacTccc—3'
CuS0,* 5H,0

o KENN 0-3 ACTGAG—5
| N, (-o/\%’ P 0
30" O

R = Ac, DNA damage assay beads H O=p’

hDNA P~OH
R = H, parallel synthesis library beads L HO )

Procedure for the synthesis of 0.8% hDNA-loaded TentaGel resin: TentaGel M NHz resin (50 mg, 0.23 mmol/g, 10 pm,
0.012 mmol) was added to an Eppendorf tube and swelled in DMF (1 mL) at room temperature for 1 hr. The resin was
centrifuged, and the solvent was decanted. Then, 1 mL of a 20% piperidine in DMF solution was added and stirred at room
temperature for 2 x 30 minutes. The resin was then added 1 mL of a 2 M bromoacetic acid (BAA) solution in DMF, followed
by 1 mL of a 50% DIC/DMF solution and the reaction was stirred for 10 minutes at 37 °C.

The BAA/DIC solution was decanted and the resin was washed with DMF 5 x 1.5 mL. A 1 M solution of propargylamine in
DMF was added and the reaction was stirred for 30 minutes at 37 °C. Immobilized propargylamine resin was added a pre-
mixed solution of {2-[2-(Fmoc-amino)ethoxy]ethoxy}acetic acid (142.2 mg, 0.369 mmol, 3 equiv.), oxyma (52.4 mg, 0.369
mmol, 3 equiv.), collidine (48.6 pL, 0.369 mmol, 3 equiv.) and DIC (86.3 pL, 0.554 mmol, 4.5 equiv.) in 1 mL of DMF and
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stirred at 37 °C for 1 hr. The solution was drained, and the resin was washed three times with DMF (1 mL x 3). The resin
was then added 1 mL of a 20% piperidine in DMF solution and stirred at room temperature for 2 x 30 minutes. For beads to
be used in the DNA damage assay, the terminal nitrogen was acylated by addition of a solution of 20% Ac20 and 10%
DIPEA in DMF and stirred at room temperature for 3 hours.

DNA-conjugated resin was synthesized based on a previously published procedure.? The resin-bound alkyne handle was
subjected to a copper-catalyzed azide-alkyne cycloaddition reaction (CuAAC) with azido-headpiece DNA (N3-hDNA). The
resin was split into 5 mg portions (1.20 umol) and added to Eppendorf tubes and equilibrated in CRB for 1 hour. The beads
were centrifuged, the CRB was decanted and the beads were added 166 pL of fresh CRB, followed by 21 uL of copper
sulfate solution (Supplementary Table 1) and the reaction was stirred at 37 °C for five minutes. Next, 32 puL of N3-hDNA
solution was added and the reaction was stirred at 37 °C for four hours. The resin was centrifuged, drained of the copper/Ns-
hDNA solution, washed three times with BTPBB and stirred overnight in BTPBB at room temperature. The beads were
drained and washed with BTPWB and stored at 4 °C.

Amount (umol)  Equivalents  Volume (uL) Stock concentration (mM)

CuSO04+5H20 1.3225 1.1 2.6 500
Copper TBTA 0.0023 0.2% 0.5 5
solution Sodium ascorbate 6.6125 55 4.4 1500
DMSO - - 13.3 -
Total - - 21 -
TEAA 6.4 5.3 6.4 1000
Nz-hDNA DMSO - - 12.6 -
solution Nz-hDNA 0.0092 0.8% 12.9 0.715
Sodium ascorbate 0.064 5.3% 0.04 1500
Total - - 32 -

Supplementary Table 1. Calculations for the copper and Ns-hDNA solutions for the subsequent click reaction.

(0] (o]
O/H\H/\NJJ\/O\/\O/\/NHAC O/“\H/\NJJ\/O\/\O/\/NHAC
o o

N T4 ligase N
K[ °N — % °N
N N

AR NNV

hDNA hDNA 004/003 005/006

Procedure for the installation of the full-length DNA damage oligonucleotide sequence (headpiece-004/003-
005/006) to resin: hDNA-conjugated beads were then ligated on a full-length DNA damage tag for use in DNA damage
assays. An aliquot of 0.8%-conjugated DNA-beads was removed (0.4 mg, 45.6 uL, 0.736 nmol) and added to a well in a
filter plate (performed in triplicate) and a separate aliquot was removed (0.04 mg, 4.56 pL, 0.0736 nmol) and added to a
negative control well (negative control was omitted the 005/006 oligonucleotides). The solution was drained, and resin was
equilibrated and washed with BTPLB. The BTPLB was drained and a T4 ligase solution (Supplementary Table 2, 1.02
equivalents of oligos relative to [DNA]) was added to each well and the reaction was mixed at room temperature overnight.
Note: Each T4 ligase solution (positive and negative control) was made by first mixing all components in an Eppendorf tube
and stirring at room temperature for 20 minutes. Then, a second aliquot of T4 ligase solution was introduced to each tube
and the whole mixture was added to the hDNA-conjugated resin.

Positive control beads Negative control beads
Volume Stock [oligo]/well | Volume Stock [oligo]/well

(uL) concentration (nmol) (uL) concentration (nmol)
BTPLB 15 10X - 15 10X -

MLMO004/003 125 60 uM 0.750 125 60 uM 0.750
MLMO005/006 125 60 uM 0.750 0 60 uMm 0
T4 ligase 3 - - 3 - -
ddiH-0O 107 - - 119.5 - -
Total 150 - - 150 - -

Supplementary Table 2. Calculations for T4 ligase-catalyzed ligation tests for positive and negative control beads.
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The full-length DNA damage tag ligation was assessed via a TagMan polymerase real-time gPCR assay with FAM reporter
(BMP259) and ROX as a passive reference dye. DNA-conjugated beads were drained and washed with BTPWB, and then
added 75 uL BTPWB. Beads were suspended in the solution and transferred to an Eppendorf tube. This process was
repeated two more times to afford a solution of DNA-conjugated beads in 225 uL BTPWB. Beads were sonicated and the
concentration (beads/pL) was checked via hemocytometer. The beads were centrifuged and additional BTPWB was added
to afford a final concentration of 100 beads/pL.

A TagMan polymerase solution was prepared (Supplementary Table 3) along with a soluble DNA standard stock solution.
The TagMan master mix solution (19 pL) was added to wells of a PCR plate. The wells were then added 1 pL of either the
diluted bead sample, water, full-length DNA standard serially diluted, or negative bead control (naive beads) and the plate
was placed in a PCR thermal cycler: holding stage (96 °C, 30 seconds), cycle stage (95 °C, 20 seconds; 65.8 °C, 20
seconds; 68 °C, 15 seconds; 26 cycles), then melt curve stage (72 °C, two minutes; 72.3 °C, two minutes).

Reagent function in Reagents Volume in PCR Stock
PCR reaction (uL) Concentration
dNTPs 1IX MM 2 10X
Reverse primer 0.5 pM MLMO05 0.5 20 uM
Forward primer 0.5 uM MLMO014 0.5 20 uMm
- 8% DMSO 1.6 -
- 1 M betaine 4 5M
- MgCl: 0.2 100 mM
Polymerase Taq 0.2 5 U/uL
TagMan probe FAM (BMP259) 0.7 10 uMm
Passive reference dye 1X ROX 0.4 50X
- ddiH20 9.9 -
- Total 20 -

Supplementary Table 3. Calculations for preparing the TagMan polymerase master mix for quantitative PCR assay.

Ligation of the full-length DNA tag (and concentration of conjugated DNA on resin) was assessed by first analyzing the
threshold cycles (Ct, dashed line) for each serially diluted DNA standard (Supplementary Figure 2A), as well as positive
and negative control beads (2B). ARn (FAM reporter signal normalized to the fluorescence signal of ROX dye minus
baseline) was plotted against the cycle number and the C: value was deduced from the intersection of the ARn fluorescence
with the threshold value (0.024).

1.0+
DNA Soluble Standard ® 1nM 0.8- . .
A s 02w B DNA Ligation Test o 1-(+)
i 0.04nM 0.6+ . B 2-(+)
P ¥ 0.008nM l! & 1)
% 059 0.00t6nM £ 04 L vo24()
I 1 S ]
I 0.2- W
v
i v
v N - ---
A ____ i o A 0.0-lunssnssnspi®as sssspnannny
0.04onnnnsvesplaliiday T, 10 20 30
8 A
0 10 20 30 -0.24 Cycle
Cycle D
c Y DNA Ligation Check ) 2
Standard C ct [DNA] nM | DNA tags/bead ct [DNA] nM| DNA tags/bead
andar urve 11.95860767 | 0.414636 | 1.30E+07 11.16975021] 065927 | 2.08E+07
= 34 1145391083 | 0 557849 | 1 75E+07 11.09412861| 068924 | 217E+07
< 11.9595089 | 0.414417 |  1.30E+07 11.5111475 | 053939 | 1.69E+07
E 24 y =0.2553x -2.6707 Average: | 0.462301| 1.45E+07 Average 06293 | 198E+07
= R*=0.984
=3
_? 1-(-) 2-(-)
1= Ct [DNA] nM | DNA tags/bead Ct [DNA] nM | DNA tags/bead
undetermined - - undetermined -
undetermined undetermined
0 T T* T T 1 undetermined undetermined
0 5 10 15 20 25 Average Average

Average Ct

Supplementary Figure 2. A) gPCR of serially diluted full-length DNA damage standard. B) TagMan polymerase gPCR of DNA ligation
test for positive and negative control beads. C) Standard curve resulting from gPCR of serially diluted DNA standard. D) Quantification of
DNA concentration and DNA tags/bead for each bead control.
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By plotting the C: values from the DNA standard versus the -log([DNA]), a standard curve can be constructed (2C), from
which overall concentration of DNA on resin can be calculated (2D). The two positive control bead populations contained
an average [DNA] = 0.546 nM, which corresponds to 1.72 x 107 DNA tags per bead. The C: values for amplifiable DNA for
the negative control beads were below the threshold value, so no concentration of DNA was measured. To ensure the
appropriate full-length DNA was ligated on the positive beads, a native-PAGE gel was run from the amplified DNA of the
full-length ligation (Supplementary Figure 3). From the native-PAGE gel, both positive control beads contained a DNA
band that corresponds to the appropriate molecular weight of the full-length DNA damage soluble standard. Additionally,
the negative and water control lanes did not contain any DNA at the molecular weight area of interest.

Low MW ladder
5 nM standard
1
+)-beads
2( )
1
(-)-beads
2
water

Supplementary Figure 3. 6% native-PAGE gel from gPCR of full-length DNA ligation. Lanes (from left to right) correspond to low
molecular weight DNA ladder, 5 nM soluble full-length DNA standard, positive control beads, negative control beads and water. The red
bar highlights the desired molecular weight band of interest corresponding to full-length DNA (headpiece-004/003-005/006). The gel was
pre-run for 50 minutes at 110 V prior to sample addition. DNA samples (5uL) were premixed with 6X gel loading dye (1 pL) then ran on
the gel for 60 minutes at 110 V. Nucleic acids were visualized via SYBR gold nucleic acid gel stain (10,000X diluted in 1X TAE buffer).

VI. Procedures and data for DNA-damage assay

Procedure for the DNA-damage assay: A 96-well filter plate was added 100 uL DCM, followed by DNA-conjugated beads:
~20,000 beads per reaction condition. For every DNA damage assay, an aliquot of beads was used for the damaging
reaction, along with a solvent control, where beads were incubated in the reaction solvent, but did not receive any reactive
chemical reagents and a control, known damaging reaction: chloroacylation (chloroacetic acid/HOAt/DIC 40/40/57 mM).
The solvent was drained from all filtered wells and the resins were washed three times with DMF. The resin was subjected
to the respective reaction conditions, including solvent controls, and following the reaction the solvents were drained and
the resins were washed with DMF, 50% BTPWB/DMF and three times with BTPWB. The beads were shaken in BTPWB at
room temperature overnight.

Reagent Volume in PCR Stock
concentration in PCR reaction (uL) Concentration
1X MM 2 10X
0.5 uM MLMO005 0.5 20 uM
0.5 UM MLMO014 0.5 20 uM
8% DMSO 1.6 -
1 M betaine 4 5M
1 mM MgClz 0.2 100 mM
Taq 0.2 5 U/uL
0.35 uM BMP259 0.7 10 uM
1X ROX 0.4 50X
ddiH-0O 9.9 -
Total 20 -

Supplementary Table 4. Calculations for TagMan polymerase quantitative PCR.
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In a similar fashion for installing the full-length DNA damage tag, a TagMan polymerase solution was utilized for assessing
DNA-damage via qPCR (Supplementary Table 4). In the 96-well filter plate, the BTPWB was filtered and DNA-conjugated
beads (for each reaction condition and solvent controls) were added 75 uL of BTPWB. Beads were suspended in the solution
and transferred to an Eppendorf tube. This process was repeated two more times for each condition to afford solution of
beads in 225 pL of BTPWB. Beads were sonicated and the concentrations were checked via hemocytometer. The bead
solutions were centrifuged and additional BTPWB was added to afford a final concentration of 100 beads/pL.

1 2 3 4 5 6 7 8 9 10 11 12
5nM inM 0.5nM 0.1nM 0.02 nM 0.004 nM 0.0008 nM 0.00016 nM Water Water Water
5nM inM 0.5nM 0.1nM 0.02 nM 0.004 nM 0.0008 nM 0.00016 nM
Naive beads Naive Beads Naive Beads DMF DMF DMF CAA CAA CAA NMP NMP NMP
PyAOP PyAOP PyAOP DMF/DCM/MeOH | DMF/DCM/MeOH | DMF/DCM/MeOH | Cu(ll) red. amin. Cu(ll) red. amin. Cu(ll) red. amin.

IOTMMOUO®>»

Supplementary Figure 4. Representative example of PCR plate layout for subsequent TagMan polymerase gPCR DNA damage assay.

A TagMan master mix solution was made (Supplementary Table 4) and 19 pL was added to all wells of a PCR plate
(Supplementary Figure 4). The PCR plate was then added 1 pL of serially diluted full-length DNA damage standard (run
in duplicate, wells A1 — A8, B1 — B8), 1 pL ddiH20 (run in triplicate, wells A9 — A10), 1 pL of naive beads that did not receive
any chemistry (run in triplicate C1 — C3) and 1 pL of the corresponding bead sample for each damaging reaction and solvent
control (each run in triplicate C4 — D9). The plate was sealed, centrifuged and subjected to PCR conditions: holding stage
(96 °C, 30 seconds), cycle stage (95 °C, 20 seconds; 65.8 °C, 20 seconds; 68 °C, 15 seconds; 26 cycles), then melt curve
stage (72 °C, two minutes; 72.3 °C, two minutes). DNA damage was assessed by comparing the remaining amplifiable DNA
from the damaging reaction beads, compared to naive beads that received no reaction chemistry. Additionally, a known
DNA-damaging reaction was used for each assay: 40 mM chloroacetic acid (CAA)/40 mM HOAt/ 57 mM DIC, 37°C for one
hour.3

First, the serially diluted full-length DNA soluble standard was subjected to qPCR and the corresponding Ct values were
obtained (Supplementary Figures 5A — 12A). The Ct values were plotted against -log([DNA]) in order to produce a
standard curve (Supplementary Figures 5B — 12B). The standard curve was used to quantify the amount of amplifiable
DNA for each reaction condition based on the Ct value for each condition. Finally, the % DNA remaining was calculated by
dividing the average [DNA] for the reaction condition to the average [DNA] for naive beads that did not receive any damaging
chemistry (Supplementary Figures 5C — 12C).

Quantitative PCR raw data, standard curves and calculations for percent amplifiable DNA remaining for DNA
damage assays.

A DNA soluble standard B
07 —5 DNA Damage Assay - Standard Curve
25
1 nM
0.2nM 2 -~
15 y =0.2205x- 3.4226
0.04 M - Re= 09973 .
c 0.008 nM = 1
g 00016 nM .
) n 3 05
-
0 )
5 10 15 20 25 30
5 -05
— Threshold [ 3
1 5 9 13 17 21 25 eycle (Ct) -1
-0.1 Cycle 0.03 Ct Value
| Ct valuss | [DNA] nM | Average Std. Dev. | % DNA Remaining
No chemistry 1449 1439 1391 | 169 178 227 | 1.9 0.31 .
DMF 1393 1430 1439 | 224 18 177 | 19% 025 102.51
CAA 1575 1607 1552 | 089 076 100 | 08 012 46.21
Reductive amination | 14.23 1444 1423 | 192 173 183 | 18 011 97.28
BUOH/H2O/THE | 1413 1439 1393 | 203 178 225 | 202 023 105.64
Pinnick 1449 1430 1429 | 169 18 187 | 1.8 0.10 94.50

Supplementary Figure 5. Assessment of DNA damage resulting from CAA acylations, reductive aminations and Pinnick oxidations. A)
gPCR of serially diluted full-length DNA standard. B) Standard curve resulting from gPCR of serially diluted DNA standard. C) Ct values,
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[DNA] for each reaction condition and % DNA remaining after damaging reactions. Conditions that resulted in >100% DNA remaining are
attributed to error in bead normalization prior to addition to qPCR. Solvent controls that showed >100% DNA remaining were re peated
several times and did not indicate any significant DNA damage.

A DNA Soluble Standard B
0.8 DNA Damage Assay - Standard Curve
25
—5 V] 5 ...
— 1 1M
15 y =0.2286x- 3.1258
0.2nM z Rz = 0.9955 L
2
& oo4nM & 1 Y
< —0.008nM & 05 .
|
——0.0016 nM o -
5 0 7 15 20 25
_______ 0.5 <
1 5 9 13 17 21 26 oy (o 1 ‘
le (C -
-0.1 “%_eoﬁ ! Ct Value
Cycle
| Ct values | [DNA] nM | Average Std. Dev. | % DNA Remaining
No chemistry 12.44 12.52 12.54 1.92 1.83 1.81 1.85 0.06 -
DMF -1 hr 12.51 12.71 12.63 1.85 1.66 1.74 1.75 0.09 94.30
CAA 1414 1438 1437 0.78 0.69 0.69 0.72 0.05 38.92
NMP 12.54 12.65 12.63 1.82 1.7 1.73 1.75 0.06 94.62
PyAOP 15.34 15.34 15.39 0.42 0.42 0.41 0.41 0.01 22.23
Cu(ll) reductive amination| 1260 1260  12.55 1.76 1.76 1.81 1.78 0.03 95.78

Supplementary Figure 6. Assessment of DNA damage resulting from CAA acylations, PyAOP-mediated amidations and Cu'-catalyzed
reductive aminations. A) gPCR of serially diluted full-length DNA standard. B) Standard curve resulting from qPCR of serially diluted DNA
standard. C) Ct values, [DNA] for each reaction condition and % DNA remaining after damaging reactions.

A DNA Soluble Standard
; DNA Damage Assay - Standard Curve
5nM 3:
08 1 nM ; .
—02nM s y =0.2608x- 3.1252 .
0.6 = R?=0.9991
0.04 nM Z 2 o
u;: 0.4 ——0.008 nM % 1.5 i
——00016nM | -
05
B / 0.00032 nM 0 o
Sgemmmmmmm et — - 050 5 197 15 20 25 30
Threshold : [
1 5 9 13 17 21 25 eycie (C1) y
0.2 0.02 Ct Value
Cycle
| Ct values | [DNA] nM Average  Std. Dev. | % DNA Remaining
No chemistry 1294 1282  12.90 0.56 051 0.58 0.58 0.02 .
DMF -1 h 1280 1296  13.26 061 0.55 0.46 0.54 0.07 93.42
CAA 12.94 13.31 13.31 0.56 0.45 0.45 0.49 0.06 83.82
PyAOP/HOA 1295 1273 13.11 0.56 0.64 0.51 0.57 0.07 97.71

Supplementary Figure 7. Assessment of DNA damage resulting from CAA acylations and PyAOP/HOAt-mediated amidations. A) gPCR
of serially diluted full-length DNA standard. B) Standard curve resulting from qPCR of serially diluted DNA standard. C) Ct values, [DNA]
for each reaction condition and % DNA remaining after damaging reactions.
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DNA Soluble Standard
DNA Damage Assay - Standard Curve

0.7
L ]
0.6 5nM 25
05 1M 2 y=0.2509x-3.6346 .
[ — 2 = o
o 0.2nM < 15 R? = 0.9998 o
5 0l 0.04 nM 5 .
(=] .
g 0.008 nM —’? 05 ..‘.
0.2 ——0.0016 nM
0 .
0.1 / 05 0 5 0 15 20 25 30
B et T T Tty g — e = ‘1 )
Threshold -
or 5 9 13 17 21 25 eycle (CY) Ct Value
T 0.03
Cycle
| Ct values | [DNA] nM | Average Std. Dev. | % DNA Remaining
Nochemistry | 1362 1369  13.99 165 1.58 1.33 1.52 017 -
DMF-1h | 1414 1376 1377 1.22 1.52 1.51 1.42 0.7 93.22
CAA 1522 1514 1523 0.66 0.69 0.65 0.66 0.02 43.62
HoAvDIC | 1394 1385 1423 1.37 1.45 1.16 1.33 0.15 87.19

Supplementary Figure 8. Assessment of DNA damage resulting from CAA acylations and HOAt/DIC-mediated amidations. A) gPCR of
serially diluted full-length DNA standard. B) Standard curve resulting from qPCR of serially diluted DNA standard. C) Ct values, [DNA] for
each reaction condition and % DNA remaining after damaging reactions.

DNA Soluble Standard
DNA Damage Assay - Standard Curve
1.2 4
—5nM a5 o
1 nM 3
L]
——0.2nM 25 y =0.2577x-2.5898
7 2 R2=0.9902 a
0.04 nM g
o 18 -
£ ——0.008 nM ? 1
< ——00016nM 1 05 L
0 e
0.00032 nM
" 050 R —— 15 20 25
_________ -1
Threshold 15
le (Ct) :
) Ct Value
| Ct values | [DNA] nM | Average  Std. Dev. | % DNA Remaining
No chemistry 1071 1033 1080 | 067 0.82 0.64 0.71 0.09 -
CAA 10.88 10.83 10.83 0.61 0.63 0.63 0.62 0.01 87.43
Horner-Wadsworth-Emmons 10.93 10.68 10.50 0.59 0.69 0.77 0.68 0.089 96.00

Supplementary Figure 9. Assessment of DNA damage resulting from CAA acylations, Pictet-Spengler cyclizations and Seyferth-Gilbert
homologations. A) gPCR of serially diluted full-length DNA standard. B) Standard curve resulting from qPCR of serially diluted DNA
standard. C) Ct values, [DNA] for each reaction condition and % DNA remaining after damaging reactions.
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A DNA Soluble Standard B

; DNA Damage Assay - Standard Curve
5nM 4
—1nM 35 .
3
——0.2nM 25 y = 0.2503x- 2.9002 L
0.04 nM T 2 R2=/0.9962 P
z
——0.008 nM a 15 .
0.0016 nM g !
. n S s .
0.00032 nM 0 &
050 5 ,,.no' 15 20 25 30
Threshold -1
cycle (Ct) -15
0.04 Ct Value
| Ct values [DNA] nM Average  Std. Dev. | % DNA Remaining
No chemistry 11.95 11.86 11.97 0.37 0.39 0.37 0.38 0.01 -
CAA 12.84 12.78 13.01 0.23 0.24 0.21 0.22 0.01 59.80
Pictet-Spengler [ 12.02 11.99 11.94 0.36 0.36 0.37 0.36 0.01 97.03
Seyferth-Gilbert | 12.01 11.92 12.05 0.36 0.38 0.35 0.36 0.01 96.43

Supplementary Figure 10. Assessment of DNA damage resulting from CAA acylations, Pictet-Spengler cyclizations and Seyferth-Gilbert
homologations. A) gPCR of serially diluted full-length DNA standard. B) Standard curve resulting from gPCR of serially diluted DNA
standard. C) Ct values, [DNA] for each reaction condition and % DNA remaining after damaging reactions.

DNA Soluble Standard
5nM
1.2 " DNA Damage Assay - Standard Curve
—1 nM 5
| ——0.2nM . .
0.8 0.04nM 5 y = 0.2646x - 2 6642 Sl
—0.008 NM — R?=0.9971
- 06 % 5 o

i ——0.0016 "M a -

< 04 ER il
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0.2 0.000064 nM 0 ———
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cycle (Ct) -2
02 0.02 Ct Value
| Ct values | [DNA] nM | Average  Std. Dev. | % DNA Remaining
Nochemisty | 11.14 1116  10.95 0.52 0.51 0.58 0.54 0.04 -

CAA 1134 1129 1148 0.45 0.47 0.43 045 0.02 84.30
Oxazole 1143 1138 1137 0.44 0.45 0.45 0.45 0.01 82.88

Supplementary Figure 11. Assessment of DNA damage resulting from CAA acylations and oxazole synthesis. A) gPCR of serially
diluted full-length DNA standard. B) Standard curve resulting from qPCR of serially diluted DNA standard. C) Ct values, [DNA] for each
reaction condition and % DNA remaining after damaging reactions.
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DNA Soluble Standard
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Ct values [DNA] nM Average  Std. Dev. | % DNA Remaining
No chemistry 12.51 12.70 12.57 0.15 0.13 0.14 0.14 0.01 -
DMF 12.97 12.98 12.94 0.11 0.1 0.11 0.1 0.00 80.89
CAA 14.82 14.53 14.73 0.04 0.05 0.04 0.04 0.00 30.34
NMP 12.80 12.80 12.77 0.12 0.12 0.13 0.12 0.00 89.37
Benzimidazole | 1285 1282  13.03 012 0.12 0.11 0.12 0.01 83.99

Supplementary Figure 12. Assessment of DNA damage resulting from CAA acylations and benzimidazole synthesis. A) qPCR of serially
diluted full-length DNA standard. B) Standard curve resulting from qPCR of serially diluted DNA standard. C) Ct values, [DNA] for each
reaction condition and % DNA remaining after damaging reactions.

VII. Procedures for parallel synthesis of DNA-encoded small molecules
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Procedure for the synthesis of the linker for 160 um beads: The linker was installed on 160 um TentaGel MB RAM resin
(5 mg, 0.41 mmol/g, 0.0021 mmol). The resin was added to a filtered syringe and swelled in DMF (2 mL) at room temperature
for 1 hr. The solvent was drained and 2 mL of a 20% piperidine solution in DMF was added and stirred for 2 x 30 minutes
at room temperature. The solution was drained, and the resin was washed with DMF 3 x 1.5 mL. The resin was then added
0.5 mL of a premixed solution containing Fmoc-Gly-OH (3 eq.), oxyma (3 eq.), collidine (3 eqg.) and DIC (4.5 eq.) and the
reaction was stirred at 37 °C for one hour. The solution was drained, the resin was washed with DMF 3 x 1.5 mL, then
stirred in a 20% piperidine solution in DMF for 2 x 30 minutes at room temperature. The resin was then added 0.3 mL of a
2 M bromoacetic acid solution in DMF, followed by 0.3 mL of a 50% DIC solution in DMF and was stirred at 37 °C for 10
minutes. The resin was washed with DMF 3 x 1.5 mL and subsequently added a 1 M 4-bromobenzylamine solution in DMF
and was stirred at 37 °C for 30 minutes. The solution was drained, washed with DMF 3 x 1.5 mL and this process of
bromoacylation and amine displacement was repeated for installation of the subsequent 2-morpholinoethan-1-amine
peptoid unit.

-

TentaGel MB RAM
(160 pm)

Next, the resin was added 0.5 mL of a premixed solution containing Fmoc-Sar-OH (3 eq.), oxyma (3 eq.), collidine (3 eq.)
and DIC (4.5 eq.) and the reaction was stirred at 37 °C for one hour. The solution was drained, and the resin was washed
with DMF 3 x 1.5 mL then subjected to bromoacylation conditions and propargylamine displacement to generate the
secondary amine intermediate. A final acylation was performed by adding 0.5 mL of a premixed solution containing Fmoc-
Amino-3,6 dioxaoctanoic acid (3 eq.), oxyma (3 eq.), collidine (3 eq.) and DIC (4.5 eq.) and the reaction was stirred at 37
°C for one hour. The solution was drained, the resin was washed with DMF 3 x 1.5 mL, then stirred in a 20% piperidine
solution in DMF for 2 x 30 minutes at room temperature to afford the linker-conjugated 160 um quality control beads.
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A Position 1
Compound #: 1 2 3 4 5 6 7 8

. HO,C._0. CHO po,c o s HU;C\E/O HO,C HO,G2P0, HO,C CHO  HOC._O. CHO 4 7
Aldehyde: U ©©m o |0, o PO ey
Encoding Sequence: 1301/2401 1302/2402 1303/2403 1304/2404 | 1305/2405 1306/2406 1307/2407 1308/2408

Amine HaN \/@
reductive \/\[:LU HN

amination: amine a amine b

Position 2
Compound #: 1 2 3 4 5 6 7 8

HOKC cHo It HOC. 0 HO.C._0.
. 2 HO,C._0. CHO  HOC g \©\ 2C. HO,C._O CHO o o
Aldehyde: Ty Y T, Hﬂacq@ wo 1 L, S e
: : HO : i
o CHO @

Encoding Sequence: 1501/2610 1502/2609 1503/2608 1504/2607 | 1505/2606 1506/2605 1507/2604 1510/2601

CHO

Position 3

Compound #: 1 2 3 4 5 6 7 8
Position 3 Amine reductive "’N‘/\Q\C Pinnick [O]; HZNQ
chemistry: amination: witran amine amidation: —

Encoding Sequence: 1701/2807 1702/2808 1703/2809 1704/2810 | 1705/2801 1706/2802 1707/2803 1710/2804

B Position 1
Compound #: 9 10 DNA
HO,C.__0O. CHO | HO,C.__ 0. CHO
Aldehyde: Y \©’ Y \©’ DNA only
Encoding Sequence: 1301/2401 1302/2402 1301/2401
Amine .
reductive \/\© -
amination: .
Position 2
Compound #: 9 10 DNA
HO,CVO CHO HOZCVO CHO
Aldehyde: @’ U DNA only
Encoding Sequence: 1501/2610 1502/2603 1501/2610
Position 3
Compound #: 9 10 DNA
Benzimidazole:
Position 3 Seyferth- a0l -
chemistry: Gilbert qu:©
Encoding Sequence:  1701/2807 1702/2808 1701/2807

Supplementary Figure 13. Synthesis and encoding schemes for the parallel encoded synthesis of A) compounds 1 — 8 and B)
compounds 9 — 10, including a DNA control lane that did not receive any chemistry.
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A Overhang# Sequence

QOverhangs Encoding Sequences

Identifier # Sequence Identifier # Sequence B

XIXX /5Phos /ATGG| 1X01 ARGAGGCA  2X01 CCTCCTAA

KKK /5Phos/TCA 1X02  acceacca  2X02  AACCTCAA

Forward Primer (FwdPr)

Reverse Primer (RevPr)

XXX /5Fhos/GTT 1X03  accagarT  2X03  ATTCTCGE Primer # Sequence Primer # Sequence
KAXK /SPhos /CTA 1X04  ARGGAGET 2XD4  RACCCTAC ABMOE3 /SPhos/GCCGCCCAGTCCTGCTCGCTTCGCTAC /5Phos/ARGCGTTCCTG
HoXX /5Phos/TTC 1X05  aAcaaacca 2X05  GACTCCGS
XEXX /SPhos/CGC 1X06  ATAGAGCC 2X06  CATTTCRA
XTXX /5Phos/GTA 1X07  cacaacea  2X07  cocToCGe
XBXX /SPhos/TGG 1X08  GAsGRACA  2X08  CeTTCCTG
XOXX /SPhos/TCT 1X09  TGRAGGRA  2X09  TTCTTCAT
XAXX /5Phos /ARG 1X10  TTeAceAT 2X10  TeTcoToc
Bead Specific Barcode Position 1 Position 2 Paosition 3 Library ID
Compound # Full Encoding Sequence 11XX 22XX 13XX 24XX 15XX 26XX 17XX 28XX 19XX 2AXX
1 hDMA-FwdPr-1102220113012401150126101701280719022A06 RevPr 1102 2201 1301 2401 1501 2610 1701 2807 1902 2A06
2 hDNA-FwdPr-11022202 13022402 1502/26091702280819022A06-RevPr 1102 2202 1302 2402 15602 2609 1702 2808 1902 2A06
3 hDNA-FwdPr-11056220113032403150326081703280919022 A06-RevPr 1106 2201 1303 2403 1503 2608 1703 2809 1902 2A06
4 hDNA-FwdPr-110622021304240415042607170428 1019022 A08-RevPr 1106 2202 1304 2404 1504 2607 1704 2810 1902 2A06
5 hDNA-FwdPr-11072207 130624051505260617052801 19022 A08-RevPr 1107 2207 1305 2405 1506 2606 1706 2801 1902 2A06
6 hDNA-FwdPr-11082208 13062406 1506260517082802 19022 A08-RevPr 1108 2208 1308 2408 1508 2605 1708 2802 1902 2A06
7 hDNA-FwdPr-11092203 13072407 150726041707280319022 A08-RevPr 1109 2203 1307 2407 1507 2604 1707 2803 1902 2A06
8 hDNA-FwdPr-1110220913082408151026011710280419022A06-RevPr 1110 2209 1308 2408 1510 2601 1710 2804 1902 2A06
9 hDNA-FwdPr-1102220912012401150126101708280719022A06-RevPr 1102 2209 1301 2401 1501 2610 1708 2807 1902 2A06
10 hDMA-FwdPr-1102220213022402150226091702280819022 A06-RevPr 1102 2202 1302 2402 1502 2609 1702 2808 1902 2A06
DNA only hDNA-FwdPr-11022209130124011501261017082807 19022 A08-RevPr 1102 2209 1301 2401 1501 2610 1708 2807 1902 2A06

Supplementary Figure 14. Oligonucleotide sequence lookup table corresponding to the [+] strands of A) the encoding DNA sequences
and B) the forward and reverse primers. C) Full encoding sequences for DNA-encoded small molecules 1 — 10, along with a DNA only

control.

T4 ligase
—_—

NH,

WAV AN/ANANANANANANANY

hDNA

Fwd primer

bead-specific

barcode

(11XX/22XX)

Procedure for the ligation of the forward primer and bead-specific barcode: ~1 mg of TentaGel M NHz resin (10 um)
was added to each corresponding well of a filter plate with TentaGel MB RAM resin (160 um) spiked in at a ~30,000:1
ratio. The resin was washed with BTPWB then equilibrated in 1X BTPLB for 20 minutes at room temperature. The BTPLB
was drained then 110 L of a premixed reaction solution was added (Supplementary Table 5) followed by 40 uL of
mixed barcodes (1:1 mixture of 60 uM 11XX and 60 pM 22XX to afford a final concentration of 30 uM. These premixed
codes were heated to 50 °C for five minutes prior to ligation reaction). The filter plate was sealed with adhesive foil and
shaken at 750 rpm for four hours at room temperature.

Reagent (Final conc.) Stock Volume in PCR
Concentration reaction (uL)
BTPLB (1X) 10X 15
T4 ligase - 0.45
FwdPr (8 uM) 60 uM 20
ddiH20 - 74.55
Total - 110

Supplementary Table 5. Calculations for preparing the T4 ligase-catalyzed primer ligation.

Following the ligation the solution was drained, the wells were washed with BTPWB 4 x 150 uL, then 50% BTPWB/DMF 3
x 150 pL, then 100% DMF 5 x 150 pL and the resin was equilibrated in DMF overnight at room temperature.
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R1

NH; NH — NH
)_ Position| /
1
N 1) acid, oxyma, o
| N collidine, DIC N,
N ; | N
2) H,NR', N
NNV . :
\NORNRIWVINN culonz-t:0; WAVAVAVAVAVAAANG
hDNA Fwd primer bareode 3 hDNA Fwd primer bezd-spzciﬁc
(11XX/22XX) arcode
(11XX/22XX)
Position — ¢l
HO,C— 1 —CHO = Hozcvo\©/cHo H02Cv0\©\ HOZCVO\©\
: : CHO ) CHO

HO,C._O

\©\ HO,C CHO HO,C
wo T 0L
CHO

Procedure for the synthesis of position one: The filter plate was drained of DMF and to each well was added 150 pL of
a premixed solution containing 80 mM carboxylic acid, 80 mM oxyma, 80 mM collidine and 125 mM DIC in DMF. The
reaction was stirred at 37 °C for three hours. Following the incubation, the solutions were drained and washed 4 x 150 uL
with DMF. The resin was then added 75 pL of a 1 M amine solution in DMF (containing 2% AcOH), along with 50 mM
copper(ll) acetate monohydrate and the resin was stirred at room temperature for 20 minutes. The resin was then added
75 uL of a 2 M sodium cyanoborohydride solution in 1:1 DCM:MeOH (with 2% AcOH) and the reaction was stirred at room
temperature overnight. The solution was drained, the resin was washed with DMF, THF, H20, DMF, 50% BTPWB/DMF,
BTPWB and equilibrated in BTPWB at room temperature for three hours.

R! R!
NH NH

Position / Position /
1 1

T4 ligase
—_—

IWAVANAAANANAANANY WAV AN/ ANAVANAWAN/ANN/ANY

hDNA Fwd primer bead-specific hDNA Fwd primer bead-specific Position 1
barcode barcode  (13XX/24XX)

(11XX/22XX) (11XX/22XX)

Procedure for the ligation of position one codes (13XX/24XX): The resin was washed with BTPWB then equilibrated in
1X BTPLB for 20 minutes at room temperature. The BTPLB was drained, then 110 uL of a premixed master mix solution
was added (94.55 uL H20, 15 pL 10X BTPLB, 0.45 pL T4 ligase) to each well, followed by 40 uL of mixed barcodes. (Note:
the 13XX and 24XX barcodes were added as a 1:1 mixture of 60 uM 13XX and 60 uM 24XX to afford a final concentration
of 30 uM. These premixed codes were heated to 50 °C for five minutes prior to ligation reaction). The filter plate was sealed
with adhesive foil and shaken at 750 rpm for four hours at room temperature. Following the ligation, the solution was drained,
the wells were washed with BTPWB 4 x 150 uL, then 50% BTPWB/DMF 3 x 150 pL, then 100% DMF 5 x 150 uL and the
resin was equilibrated in DMF overnight at room temperature.
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Position _/NH Position _/N_<
1 acid, oxyma, 1 POS;tion | cHo
collidine, DIC
IWAN/ANANANANANANANANANNANANG AW AN/ANANANANANANANANANANANY
hDNA Fwd primer bead-specific  Position 1 hDNA Fwd primer bead-specific  Position 1
barcode  (13XX/24XX) barcode  (13XX/24XX)
(11XX/22XX) (11XX/22XX)
Cl

Position L cHO

HO,C—"°%, = Hozc\_/o\@/m-lo Hozc\_/o\©\ HOZC\_/O\@\
CHO CHO

HO,C._O

Y \©\ HO,C CHO HO,C
@ CHO [ :] [ :] cHo
H

Procedure for the synthesis of position two: The filter plate was drained of DMF and to each well was added 150 pL of
a premixed solution containing 80 mM carboxylic acid, 80 mM oxyma, 80 mM collidine and 125 mM DIC in DMF. The
reaction was stirred at 37 °C for three hours. Following the incubation, the solutions were drained and washed with DMF,
THF, H20, DMF, 50% BTPWB/DMF, BTPWB and equilibrated in BTPWB at room temperature overnight.

R" O R O
— ‘N—/< NH — ‘N—<
Position| / )_ Position| /
1 Position | cHo J 1 Position | cHo
2 ) N 2
Tanigase | My
N
WA/ ANANANANANANANANANANANYG AW\ /ANANANANANANANANANANANVANANE

hDNA Fwd primer bezd-spzcific Position 1 hDNA Fwd primer bead-specific Position1  Position 2
arcode  (13XX/24XX) barcode  (13XX/24XX) (15XX/26XX)

(11XX/22XX) (11XX/22XX)

Procedure for the ligation of position two codes (15XX/26XX): The resin was washed with BTPWB then equilibrated in
1X BTPLB for 20 minutes at room temperature. The BTPLB was drained, then 110 pL of a premixed master mix solution
was added (94.55 uL H20, 15 pL 10X BTPLB, 0.45 uL T4 ligase) to each well, followed by 40 puL of mixed barcodes. (Note:
the 15XX and 26XX barcodes were added as a 1:1 mixture of 60 uM 15XX and 60 uM 26XX to afford a final concentration
of 30 uM. These premixed codes were heated to 50 °C for five minutes prior to ligation reaction). The filter plate was sealed
with adhesive foil and shaken at 750 rpm for four hours at room temperature. Following the ligation, the solution was drained,
the wells were washed with BTPWB 4 x 150 pL, then 50% BTPWB/DMF 3 x 150 pL, then 100% DMF 5 x 150 yL and the
resin was equilibrated in DMF overnight at room temperature.
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H,NR?, R' 0
N
Cu(OAc),*H,0; Position| / (

NaBH;CN 1 Position|
2
Compounds 1-4
Plate 1
1) NaClO,, NaH,PO, R' O
N
z Position| / _<
1 Position|
R'" O 2) HOAt, DIC, 2
) H,NR2
Position /N_< 2 Compounds 5 - 8
1 .
Pos;tlon | cHO __|
2 9 R' O
MeO—P. N_/<
MeO Position| s
N, 1 Position
—
K,CO3, MeOH 2
Plate 2 Compound 9
H,N R\1 (o]
— N
Position| /
HoN 1 Position|
NMP 2
N Com,
pound 10
\—DNA

Procedure for the synthesis of position three: On two separate filter plates (plate 1 and plate 2), DMF was drained and
the wells were split for each reaction. Plate 1: four wells received reductive amination conditions and four wells received
Pinnick oxidations, followed by amidation reactions. Plate 2: one well received Seyferth-Gilbert homologation reaction
conditions, one well received benzimidazole synthesis conditions and one well received no chemistry (DNA only). Note:
Each reaction condition was performed in duplicate.

Reductive amination: Each well was added 75 pL of a 1 M amine solution in DMF (containing 2% AcOH), along with 50 mM
copper(ll) acetate monohydrate and the resin was stirred at room temperature for 20 minutes. The resin was then added
75 pL of a 2 M sodium cyanoborohydride solution in 1:1 DCM:MeOH (with 2% AcOH) and the reaction was stirred at room
temperature overnight. The solution was drained, the resin was washed with DMF, THF, H20, DMF, 50% BTPWB/DMF,
then BTPWB and equilibrated in BTPWB at room temperature for three hours.

Pinnick oxidation/amidation: The resin was added 100 pL tBuOH, 10 pL of a 1 M NaH2POa4 solution in H20, 30 yL of a 1 M
solution of 2-methyl-2-butene in THF and 10 pL of a 1 M NaClO: solution in H20 and the reaction was stirred at room
temperature for 1 hour. The solution was drained, and the resin was washed with THF, H20, and DMF. The solvent was
drained, and the resin was added 75 pL of a solution containing 200 mM HOAt/300 mM DIC/200 mM DIPEA in DMF,
followed by 75 pL of a 200 mM solution of the requisite amine in DMF and the reaction was stirred at 37 °C for three hours.
The solution was drained, and the resin was washed with DMF, 50% BTPWB/DMF, then BTPWB and equilibrated in BTPWB
at room temperature for three hours.

Seyferth-Gilbert homologation: The resin was drained of DMF and washed with MeOH. The resin was then added 150 pL
of a solution containing 80 mM dimethyl-(1-diazo-2-oxopropyl)phosphonate (Ohira-Bestmann reagent) and 125 mM
potassium carbonate in MeOH and the reaction was stirred at room temperature for one hour. The solution was drained,
and the resin was washed with MeOH, DMF, 50% BTPWB/DMF, then BTPWB and equilibrated in BTPWB at room
temperature for three hours.

Benzimidazole synthesis: The resin drained of DMF, washed 3 x 150 pL with NMP and then added 150 pL of a solution
containing 200 mM 3,4-diaminobenzoic acid in NMP and the reaction was stirred at 37 °C for 15 hours. The solution was
drained, and the resin was washed with NMP, DMF, 50% BTPWB/DMF, then BTPWB and equilibrated in BTPWB at room
temperature for three hours.
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R' O

NH N
=
N 2

i N T4 ligase
N —_—
AWV WAV AAANNANANAANN
hDNA Fwd primer bead-specific Position 1  Position 2 hDNA Fwd primer bead-specific Position1  Position 2
barcode  (13XX/24XX) (15XX/26XX) barcode  (13XX/24XX) (15XX/26XX)
(11XX/22XX) (11XX/22XX)

Procedure for the ligation of position three codes (17XX/28XX): The resin was washed with BTPWB then equilibrated
in 1X BTPLB for 20 minutes at room temperature. The BTPLB was drained, then 110 uL of a premixed master mix solution
was added (94.55 pL H20, 15 pL 10X BTPLB, 0.45 uL T4 ligase) to each well, followed by 40 pL of mixed barcodes. (Note:
the 17XX and 28XX barcodes were added as a 1:1 mixture of 60 uM 17XX and 60 uM 28XX to afford a final concentration
of 30 uM. These premixed codes were heated to 50 °C for five minutes prior to ligation reaction). The filter plate was sealed
with adhesive foil and shaken at 750 rpm for four hours at room temperature. Following the ligation, the solution was drained,
the wells were washed with BTPWB 4 x 150 pL, then 50% BTPWB/DMF 3 x 150 pL, then 100% DMF 5 x 150 pL and the
resin was equilibrated in DMF overnight at room temperature.

R' O
<{[m HEH ﬁmr-w e
N, 2
| N
N

T4 Ilgase
WAV ANVAAVAVAANANAN AN WAVAVAVAVAAVANANVAVAANAVAVAVA ANV
hDNA Fwd primer bead-specific Position 1 Position 2 hDNA Fwd primer bead-specific Position 1 Position 2 Library ID Rev primer
barcode (13XX/24XX) (15XX/26XX) barcode (13XX/24XX) (15XX/26XX) (19XX/2AXX)
(11XX/22XX) (11XX/22XX)

Procedure for the ligation of the library ID tag (19XX/2AXX) and reverse primer: The resin was washed with BTPWB
then equilibrated in 1X BTPLB for 20 minutes at room temperature. The BTPLB was drained, then 150 pL of a premixed
reaction solution was added (Supplementary Table 6). The filter plate was sealed with adhesive foil and shaken at 750
rpm for four hours at room temperature.

Reagent (Final conc.) Stock Volume in PCR
Concentration reaction (uL)
BTPLB (1X) 10X 15
T4 ligase - 0.45
Library ID (1902/2A06, 8 uM) 30 uM 40
ddiH20 - 94.55
Total - 150

Supplementary Table 6. Calculations for preparing the T4 ligase-catalyzed library ID oligonucleotide ligation.

Following the ligation, the solution was drained, the wells were washed with BTPWB 4 x 150 pL and equilibrated in BTPWB
at room temperature overnight. The resin was washed with BTPWB then equilibrated in 1X BTPLB for 20 minutes at room
temperature. The BTPLB was drained, then 150 pL of a premixed reaction solution was added (Supplementary Table 7).
The filter plate was sealed with adhesive foil and shaken at 750 rpm for four hours at room temperature.

Reagent (Final conc.) Stock Volume in PCR
Concentration reaction (uL)
BTPLB (1X) 10X 15
T4 ligase - 0.45
Reverse primer (8 uM) 30 uM 40
ddiH20 - 94.55
Total - 150

Supplementary Table 7. Calculations for preparing the T4 ligase-catalyzed reverse primer ligation.
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Following the ligation, the solution was drained, the wells were washed with BTPWB 4 x 150 pL and equilibrated in BTPWB
at room temperature overnight.

VIII. Procedures for quality control of the DNA-encoded parallel synthesis library

Plate 1 Plate 2
| 1 2 3 4 | s 6 7 8 | 1 | 2 | 3
A Cmpd1 Cmpd2 Cmpd3 OCmpd4 | Cmpdd Cmpd6 Cmpd7 Cmpd8 A Cmpd9 | Cmpd 10| DNA
B Cmpd1 Cmpd2 Cmpd3 Cmpd4 | Cmpd5 Cmpd6 Cmpd7 Cmpd3 B Cmpd9 | Cmpd 10| DNA

Segregate 160 pm beads Segregate 160 pm beads
(2 beads from each reaction) (3 beads from each reaction)

| 1 2 3 4 | 5 6 7 8 | 2 | 3 4 | s 6
A 1a 2a 3a 4a 5a 6a 7a 8a A % od 10a 10d | DNA1  DNA4
B 1b 2b 3b 4b 5b Bb b 8b B % %e 10b 10e | DNA2 DNAS
c 1c 2 3c 4c 5c 6c 7c 8c c ac of ‘ 10¢ 10f | DNA3  DNAG
D 1d 2d 3d 4d 5d 6d 7d 8d

Supplementary Figure 15. Plate layouts for parallel synthesis of encoded small molecules. Plate 1. compounds 1 — 8 performed in
duplicate. Following synthesis, two 160 um beads from each well were segregated for subsequent quality control analysis. Plate 2:
compounds 9 — 10 and DNA only performed in duplicate. Following synthesis, three 160 pm beads from each well were segregated for
subsequent quality control analysis.

Procedure for on-bead amplification via gPCR: For each well of an encoded small molecule, individual 160 um beads
were physically segregated from the 10 um resin. The 160 pum beads were added to individual wells of a PCR plate via
transferring 1 pL of the bead in BTPWB. To first amplify the corresponding DNA on the 160 um beads, a gPCR master mix
was prepared (Supplementary Table 8).

Reagent function in Reagents Volume in PCR Stock
PCR reaction (uL) Concentration
dNTPs MM (1X) 2 10X
Reverse primer ABMO063 (0.3 uM) 0.3 20 pM
Forward primer ABMO062 (0.3 uM) 0.3 20 uM
- 8% DMSO 1.6 -
- Betaine (1 M) 4 5M
- MgCl: 0.2 100 mM
Polymerase Taq 0.2 5 U/uL
Nucleic acid stain SYBR Green (2X) 0.4 100X
- ddiH20 11 -
- Total 20 -

Supplementary Table 8. Calculations for preparing the TagMan polymerase master mix for on-bead amplification via qPCR.

The master mix solution (20 puL) was added to each well of the PCR plate that contains individual 160 um beads. The plate
was placed in a gPCR thermal cycler: holding stage (96 °C, 10 seconds), cycle stage (95 °C, 8 seconds; 72 °C, 24 seconds;
25 cycles), then melt curve stage (72 °C, two minutes). On-bead amplification was assessed by first analyzing the overall
amplification of DNA fluorescence via nucleic acid staining by SYBR green. ARn was plotted against the cycle number and
DNA amplification for each bead was identified along with positive controls (full length encoding DNA standard) and negative
controls (water).
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A oo On-Bead Amplification

1a 1b
1c 1d
490000 22 2
2¢ 2d
390000 74 —3a 3b
3¢ 3d
—4a ab
& 290000 / / 4c 4d
< —5a 5b
5¢ 54
190000 it o
6¢ 6d
90000 7a 7b
7c 7d
B 8a 8b
-10000 s ad
1234567 8010111213141516171819202122232425 c
ycle

B On-Bead Amplification - Controls

890000
790000
690000
590000

£ 490000
<1 390000
290000
190000
90000
-10000

1234567 8910111213141516171819202122232425
Cycle

Positive Control DNA 1 ——Positive Control DNA 2
——Negative Control H20 1 ——Negative Control H20 2

Supplementary Figure 16. Assessment of on-bead DNA amplification. A) qPCR of each individual 160 pm bead corresponding to
compounds 1 — 8. B) gPCR of positive control DNA standards and negative control (H20).

On-Bead Amplification
500000 9a
450000 —gb
—QC
400000 o
350000 —_e
300000 %
a
< 250000 100
<1 200000 10¢
150000 1o
— | U2
100000 Tor
50000 ——DNA-1
0 - S = ——DNA-2
50000 12345678 910111213141516171819202122232425 gm-i
Cycle = DNA-5

B  On-Bead Amplification - Controls
800000
700000
600000
500000
= 400000
né 300000
200000
100000
o

100000 12 3 456 78 9101 12c:13l14 15 16 17 18 19 20 21 22 23 24 25
ycle

Positive Control DNA 1 === Positive Control DNA 2
Negative Control H20 Negative Control H20 2

Supplementary Figure 17. Assessment of on-bead DNA amplification. A) gPCR of each individual 160 um bead corresponding to
compounds 9 — 10. B) gPCR of positive control DNA standards and negative control (H20).
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A second PCR amplification is needed in order to fully sequence the DNA off of the 160 pm beads via Sanger. To do so,
each sample was ran on a native-PAGE gel alongside a DNA standard in order to confirm the full-length encoded DNA is

intact (Supplementary Figure 18).

8b
7b
6b
5b
4b
3b
2b
1b
(-)-H0
(+)-DNA std
Ladder
8b
7b
6b
5b
4b
3b
2b
1b
(-)-H,0
(+)-DNA std
Ladder

- Excise band =
f corresponding to =
E MW of DNA standard E

(= =
> L4

Supplementary Figure 18. A representative 6% native-PAGE gel from gPCR of the on-bead amplification. The gel was first pre-run for
60 minutes at 110 V. Lanes (from right to left) correspond to low molecular weight DNA ladder, positive control full-length DNA standard,
negative control water lane, and representative samples from plate 1 (1b — 8b). The red bar highlights the desired molecular weight band
of interest corresponding to full-length DNA. The DNA band within the highlighted portion was excised and transferred to a 1.5 mL
Eppendorf tube prefilled with 100 pL of a 100 mM Tris solution, which was tumbled at room temperature for 24 hours in order to elute the
DNA out of the gel for subsequent PCR amplification for Sanger sequencing. DNA samples (5uL) were premixed with 6X gel loading dye
(1 pL), added to the gel and ran for 60 minutes at 110 V. Nucleic acids were visualized via SYBR gold nucleic acid stain (10,000X diluted

in 1X TAE buffer).
Procedure for the second qPCR for Sanger sequencing: Each excised DNA band from the on-bead amplification was
subjected to a second gPCR in order to amplify the DNA tags for Sanger sequencing. Prior to the qPCR, a master mix

solution was prepared (Supplementary Table 9).

Reagent function in Reagents Volume in PCR Stock
PCR reaction (uL) Concentration
dNTPs MM (1X) 5 10X
Reverse primer ABMO099 (0.3 uM) 0.75 20 uM
Forward primer ABMO096 (0.02 uM) 0.5 2 UM
Bridge primer CESO001 (0.28 uMm) 0.7 20 uM
- 8% DMSO 4 -
- Betaine (1 M) 10 5M
Polymerase Taq 0.5 5 U/uL
Nucleic acid stain SYBR Green (2X) 1 100X
- ddiH20 27.55 -
- Total 50 -

Supplementary Table 9. Calculations for preparing the TagMan polymerase master mix for the second gPCR for Sanger sequencing.

Each well of a PCR plate was added 48 pL of the master mix obtained above. The Eppendorf tubes containing the eluted
DNA resulting from the gel excision were centrifuged and 2 pL of each sample were added to individual wells of the PCR
plate containing the master mix. The plate was sealed and placed in a qPCR thermal cycler: holding stage (95 °C, 2
minutes), cycle stage (95 °C, 20 seconds, 52 °C, 15 seconds, 72 °C, 20 seconds; 34 cycles), then melt curve stage (72 °C,
2 minutes). The second PCR amplification was assessed by first analyzing the overall amplification of DNA fluorescence
via nucleic acid staining by SYBR green. ARn was plotted against the cycle number and DNA amplification for each bead

was identified.
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A 2nd PCR for Sanger
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Supplementary Figure 19. Assessment of second DNA amplification. A) gPCR of each excised DNA band corresponding to compounds
1 - 8. B) gPCR of each excised DNA band corresponding to compounds 9 — 10.
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Supplementary Figure 20. A representative 6% native-PAGE gel from the qPCR of DNA amplification. The gel was pre-run for 60
minutes at 110 V. Lanes (from right to left) correspond to low molecular weight DNA ladder, positive control full-length DNA standard,
excised DNA standard from on-bead amplification, excised water band from on-bead amplification and representative samples from plate
1: 1a — 8a. The red bar highlights the desired molecular weight band of interest corresponding to the full-length encoding DNA. DNA
samples (5uL) were premixed with 6X gel loading dye (1 pL) and added to the gel, which was run for 60 minutes at 110 V. Nucleic acids
were visualized via SYBR gold nucleic acid stain (10,000X diluted in 1X TAE buffer).The entire solution of amplified DNA product from
the second PCR (45 pL) was purified via Qiagen MinElute PCR purification kit (250) prior to Sanger sequencing.

Procedure for the acidic cleavage of encoded molecules from the TentaGel resin: Following PCR amplification for
Sanger sequencing, each individual 160 um bead was transferred to a 96-well round bottom plate containing 150 L of

S28



ddiH20. The wells were agitated, then 125 pL of ddiH20 was removed. Fresh ddiH20 was then added (125 pL), the well
was mixed, then 125 pL was removed. Next, 150 pyL of EtOH was added, the well was mixed, and the entire solution was
removed (while leaving the 160 um bead in the well). An additional wash with 150 uL of EtOH was performed, the solvent
was carefully removed, and the plate solvent was evaporated. To cleave the molecule from the resin, 50 pL of a 49:49:2
TFA:DCM:TIPS solution was added, and the plate was shaken at room temperature for 40 minutes. The solvents were
evaporated and to each well was added 5 L of a-cyano-4-hydroxycinnamic acid (CHCA) MALDI matrix. The solution was
mixed and 0.75 pL was removed and spotted on a corresponding MALDI plate for analysis.

Plate 1 Plate 2

o0omere

- = full oligonucleotide sequence identified
= single nucleotide error in encoding DNA
_ = incomplete sequences or poor quality

Plate 1 Plate 2

oomr»

- = product masses identified

= unide ntified masses

_ = no mass signals or too dilute

Supplementary Figure 21. Overview of quality control analysis of the parallel synthesis of DNA-encoded small molecules. A) Results of
Sanger sequencing of each 160 um bead. Of the 50 beads analyzed, 45 beads (90%) were fully sequenced and contained the full-length
encoding DNA (including beads with single nucleotide errors). B) Results of MALDI analysis from compounds cleaved from the TentaGel
resin. Of the 50 beads that were cleaved for MALDI analysis, 42 beads (84%) contained the appropriate molecular weight of the desired
encoded product.
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Crude LC spectrum of 4A.

DAD1 A, Sig=254.4 Ref=360,2 (NPANP 2019-05-07 18-23-2ANP-3-39-4.D)
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Corresponding MS spectrum for product peak (B) at 8.44 minutes.

FWSD SPC, time=2.4492 of CACHEMEZA\DATAWWPWHE 2019-05-07 123-23-2RNP-3-30-4.0  ES-API, Fos, Scan, Frag: 70
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Crude LC spectrum of 4C.

DAD1 A, Sig=2549 Ref=360,8 (NPANP 2019.05-07 18-23-24\NP-3-39-1.D)
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Corresponding MS spectrum for product peak (B) at 9.30 minutes.

TMSD1 SPC, time=9.228:9.517 of CACHEM3ZVI\DATAWNWPWNF 2018-05-07 18-23-20NF-3-38-1.0 ES-AFI, Pos, Scan, Frag: 70
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Crude LC spectrum of 4D.

DAD1 A, Sig=254,4 Ref=360.8 (Nickinp 2013-03-16 18-50-14\np-4-3-1.0)
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Corresponding MS spectrum for product peak (B) at 9.07 minutes.

*MSD1 SPC, time=3.073 of C\Users\Public\Documents\ChemStation'1\DatatMickinp 2018-09-16 18-50-14\np-4-8-1.0 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 4E.

DAD1 A, Sig=254,4 Ref=360,8 (NP'\NF 2019-05-07 18-23-24\NP-3-30-3.D)
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Corresponding MS spectrum for product peak (B) at 12.24 minutes.
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Crude LC spectrum of 4F.

DAD1 A, Sig=254,4 Ref=360,8 (NPINP 2019-05-07 18-23-2\NP-3-39-2.0)
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Corresponding MS spectrum for product peak (B) at 11.79 minutes.
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Crude LC spectrum of 5A.

DAD1 A, Sig=254.4 Ref=360,8 (Mick\np 2019-07-17 12-53-09\np-3-131-1.0}
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Corresponding MS spectrum for product peak (B) at 8.43 minutes.
“MSD1 SPC, time=E8_430 of C:VUsers\Public\Documents\WChemStation\1\Data\Mick\np 2019-07-17 12-530%np-3-131-1.0 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 5B.

DAD1 A, Sig=254.4 Ref=360,8 (Mick\np 2019-08-01 13-58-48\np-3-149-1.0)
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Corresponding MS spectrum for product peak (B) at 8.23 minutes.

*MSD1 SPC, time=8.225 of Ci\Users\Public\Documents\ChemStation'1'Data\Micking 2019-08-01 13-58-48\np-3-149-1.0) ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 6.

| LUMENT KEPOrT STYIE §

DAD1 A, Sig=254, 4 Ref=360zpreerwmpreoro=so==rl9-49-36\np-4-27-1.0)

mall 8 P
§ # Time  Type Area Height Width  Area% Symmetry N e
R B [t &7 [wmM [ 2073 | 7441 | o0.0464 | 98750 | 0.887 | v
A [2] sss [wmv | 26.2 [ 9.1 [ ooes [ 1250 | oz |
800 —|
B starting O
=03 material: O
i S GO
N (o]
e L
o CHO
20 A Molecular Weight: 390.44
o
100 _,lga‘f%
7| 00.?@5'
0: ¥ M L _ool M
s ' ' ' 4 ) s ' ' ' 10 12 ' 14 rin
Corresponding MS spectrum for product peak (B) at 8.76 minutes.
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Crude LC spectrum of 7A.

DAD1 A, Sig=254.4 Ref=360.8 (Nick\np 2019-10-01 18-55-26\np-4-33-1.0)
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Corresponding MS spectrum for product peak (B) at 10.29 minutes.

*MSD1 SPC, time=10.345 of C:\Users\Public\Documents\ChemStation'1\Data\Mickinp 2019-10-01 18-65-26'np-4-33-1.00 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 7B.

DADT A, Sig=254.4 Ref=360.2 (Mick\np 2019-10-01 18-55-26\np-4-22-2.0)
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Corresponding MS spectrum for product peak (B) at 10.09 minutes.

*MSD1 SPC, time=10.126 of C:\Users\Public\Documents\ChemStation'1\DataMickinp 2019-10-01 18-55-26\np-4-33-2.0 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 7C.

DAD1 A, Sig=254.4 Ref=360.8 (Mick\np 2013-09-30 17-30-39np-4-21-1.0)
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Corresponding MS spectrum for product peak (B) at 6.95 minutes.

*MSD1 SPC, time=56.953:7.236 of C:\Users\Public\Docurments\ChemStation\1\Diata \Mickinp 2019-08-30 17-30-39\np-4-31-1.0) ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 7D.

DAD1 A, Sig=254.4 Ref=360,8 (Mickinp 2019-10-01 18-55-26\np-4-33-3.0)
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Corresponding MS spectrum for product peak (B) at 10.38 minutes.

*MSD1 SPC, time=10.383 of C:\Users\Public\Documents\ChemStation'1'\Dats\Mickinp 2019-10-01 18-55-28\np-4-33-3.00 ES-AFI, Pos, Scan, Frag: 70
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Crude LC spectrum of 7E.

DaD1 A, Sig=254,4 Ref=360.8 (Mickinp 2013-10-01 18-55-26\np-4-33-4.0)
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Corresponding MS spectrum for product peak (B) at 10.15 minutes.

*MSD1 SPC, time=10.180 of C:\Users\Public\Documents\ChemStation'1\Data'\Mickinp 2018-10-01 18-55-26'\np-4-33-4.0 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 7F.

DAD1 A, Sig=254 .4 Ref=360.8 (Mick\np 2019-10-01 18-55-26\np-4-33-5.0)
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Corresponding MS spectrum for product peak (B) at 11.30 minutes.

*MSD1 SPC, time=11.285 of C:\Users\Public\Documents\ChemStation'1\Data\Nickinp 2019-10-01 18-55-26\np-4-33-5.0 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 8A.

DALY A, Sig=254,4 Ref=260 2 (ERIC\KODADEK_LAB 2012-10-24 15-37-05WF-4-567-1.0]
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Corresponding MS spectrum for product peak (B) at 10.01 minutes.
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Crude LC spectrum of 8B.

DAD1 A, Sig=2544 Ret=360.8 (ANIMESHWHNIMESH 2013-10-30 15-36-43WP-4-75-1.0)
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Corresponding MS spectrum for product peak (B) at 9.64 minutes.

TMSDY SPC, time=9641 of CACHEMZZ\Z\DATAVNIMESHWNIMESH 2019-10-30 15-36-42WNP-4-75-1.0»  ES-API, Pos, Scan, Frag: 7
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Crude LC spectrum of 8D.

DADA A, Sig=2549 Ret=350,58 (ANIMESHWHNIMESH 2013-10-30 15-36-43\NP-4-T5-7 [

mAl | g s

a s g
1200 ] g?

«

d # Time Area Height Width Area% Symmetry
1000 A 1 5.712 85.7 6.2 0.0915 2019 0,692 A

1 B z 5.842 43024 1225.2 0058 | 97,981 | 0.689 starting O
EZty B material: O
00—

| S Aen
400—_ \
: o CO,H

200 qgé;’ Molecular Weight: 406.44

T T T T T T T
u] 2 4 =] g 10 12 14

Corresponding MS spectrum for product peak (B) at 9.92 minutes.

WSDA SPC, time=9.920 of CACHEMIZEADATAANIMESHWNIMESH 2019-10-30 15.36-43WNP-475-7 .0 ES-AF|, Fos, Scan, Frag: 7

[=1
100— &
E Max: 150960
80— B O
1 product:
G0 —
| JK/N
H,N
B
a5
\“
A Molecular Weight: 481.55
i i
¥
o— ! | L
T T T T T T T T T
200 00 [=Iu]u]} t=1ulu} 1000 1200 1400 1600 miz
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Crude LC spectrum of 8E.

DADRA A, Sig=254.4 Ref=360.8 (ANIMESHWNIMESH 2013-10-30 15-36-42WNP-4-75-13.00

mAU E f?‘ @@
800 i ";&
b # Time Area Height Width Area% Symmelry -ts.‘a@
;.rgg_: A 1 8.713 86.5 10.1 0.1425 2.570 0.572 A

E B z 2,628 2926.6 549.5 0.0574 97.130 0,709
600 B starting O

- material: O
500
; ; NJVNT :
200
1 W CO,H

200 A

100—

& Molecular Weight: 406.44
k3

T T T T T T T
u] 2 4 =] =] 10 12 14

Corresponding MS spectrum for product peak (B) at 9.69 minutes.

FMSDA SPC, time=9 627 of CACHEMZZEADAT AWMNIMESHWHIMESH 2019-10-30 15-36-42WMP-4-75.13.0  ES-AFI, Pos, Scan, Frag:

400 —|

121

Max: 143572

80—_

| 5 )

] product: 8E  OmMme
60—

i (0]

I N_O [ ;
g HZNJ]\/ \E

- NH
- W 0

7 Molecular Weight: 511.58

T
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Crude LC spectrum of 8F.

DADA A, Sig=2544 Ref=360,8 (ANIMESHWANIMESH 2019-10-30 15-36-431H P-4 75-19. [

mal | o o
00~ q;.g\'*'
] # Time Area Height Width Area% Symmetry Tﬁé@
700 A 1 5.713 68.7 115 0.0996 2.254 0.491
i B 2 10,562 2979.9 §19.4 0.0606 97.746 0,69 A
300_; starting O
500_2 B material: O
400 —|
| “"MT Q
300 -
] W CO,H
200 A
g & Molecular Weight: 406.44
100 - m rs‘;\
: B
0 —y—
| T T T T T T T
a 2 4 =] 2 10 12 14 min
Corresponding MS spectrum for product peak (B) at 10.93 minutes.
"MSD1 SPC, time=10.031 of CACHEM3ZZ\DATAVNIMESHWANIMESH 2010-10-30 16-36-43\NP-4-76-19.0  ES-AP|, Fos, Sean, Frag:
q o
T 4 Max: z074%
5
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g.
60— a
] JL\/N
3 H,N \ﬁ
40— \\
o - Molecular Weight: 560.45
@ =} E % @
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260 500 760 1000 1250 1500 1750 " miz
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Crude LC spectrum of 9.

DAD1 B, Sig=254.4 Ref=off (Mickinp 2019-11-1& 13-22-41\np-4-93-1.0)

mall -
7 # Time Type Area Height Width Area% Symmetry
<l A [1] 9411 [wm [ 473 ] 57.1 [ 01451 [ 122168 | 0.591 | A
B [z ] 1643 [mm | 3574 [ 4m05 | 01384 | 7784 | 0578 | starting O
9 material:
200—
i 0 3
A Ao
. e \E /©\
A o CHO
/5“‘43
1 4 Molecular Weight: 390.44
100— T A
e m?az
0— — - &
u u T u u u T u u u T u u u T u u u T u u u T u u u T
2 4 [:] 8 10 12 14

Corresponding MS spectrum for product peak (B) at 10.68 minutes.

*MSD1 SPC, time=10.675 of C:\Users\Public\DocumentsiChemStation' 1" Data'Nick\np 2019-11-18 13-22-41'\np-4-83-1.00 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 10.

DAD1 A, Sig=254.4 Ref=360.8 (Nickinp 20150708 17-16-58\np-3-115-16.0)

s g o
: # Time Type Area Height Width Area% Symmetry 9 6'6\
p— A [ 1] 944 [mv | 61648 | 20034 | 00513 [ 97988 | 07 | e A
3 B [ 2] 18 [mm [ 1273 | 23.5 | om0z | 2031 [ 1m5e3 |
1800 B starting O
] material: O
1260—|
E o 3
1000 J\/N o
E HoN \ﬁ @\
3 o CHO
500—3 A Molecular Weight: 390.44
] &
280~ 3 &
| g &
o PN T — i Q‘A
T T T T ’ T T T '
2 4 i1 R 1n 12 14 min

Cor

responding MS spectrum for product peak (B) at 9.45 minutes.

*MSD1 SPC, time=53.445 of C:\Users\Public\Documents\ChemStation'1\Data\MNickvnp 2019-07-08 17-16-58wnp-3-115-16.0 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 11.

DAD1 B, Sig=254.4 Ref=off (Mick\np 2019-12-18 16-22-38\np-4-105-2.0)

mall © = Q',\t;
200 # Time Type Area Height Width Area% Symmetry 4 &

B A [ 1] 885 [MM_ ] 87 [ 12.1 [ o923 | 7271 [ 0611 | e
s B [2] 947 [mm [ 8538 [ 2003 | oo7un [ 92729 [ 0776 | starting O
150- B material: O
e Reduced SM i .

E educe N__O
Casuel
- A o CHO

3 Molecular Weight: 390.44
50— G

w
25- E
0—:—-—-—-—-—1Ur\-—--*-—
4 T T T T T T T T T T T T T T T T T T T T T T T T T
2 4 L] 8 10 12 14 min

Corresponding MS spectrum for product peak (B) at 9.48 minutes.

*MSD1 SPC, time=9.475 of C:\Users\Public\DocumentsiChemStation'1\Data\Mickinp 2019-12-18 16-22-38\np-4-108-2.0 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 12.

DAD1 B, Sig=254,4 Ref=off (MichalMTR 2020-02-07 10-12-58\np-4-155.0)

2000
E Time Type Area Height Width Area% Symmetry

E #
TR A [[1 ] 7est MM | 1ss841 | 20611 | 0.18 | 98.306 | 0.7% |
B 2 | 8832 |[mm [ 2516 | 29.6 [ o419 | 1694 [ 0446 |

1500

A
starting O
material: O
3

o]
HzNJ\/N\ﬁO/Q\
w0 CHO

Molecular Weight: 390.44

1280 —
1000—

750

Corresponding MS spectrum for product peak (B) at 7.92 minutes.

*M3D1 SPC, time=7.387:2.071 of C\Users\Public\ Documents\ChemStation'1'\Data'MichalMTR 2020-02-07 10-12-58\np-4-155.0 ES-API, Pos, Scan, Frag: 70
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Crude LC spectrum of 13.

» Two peaks were integrated for product B (13) that represents a mixture of diastereomers.

DAD1 B, Sig=254.4 Ref=off (Mickinp 2019-11-18 13-22-41'np-4-95-1.0)

mal -
250 A
# Time Type Area Width Area% Symmetry i
A [1] a5 [mMm | 39988 0.2534 [ 88841 [ 0311 | starting O
s B [ 2] 943 [wm | 42.3 0.1119 0.647 | material: O
o 3
150— JJ\/N o)
| uap e\
-] W
- w0 CHO
Z Molecular Weight: 390.44
=5
o—______,—r_-_
7 T T T T T T T T T T T T T T T T —
0 2 (] g 10 12 14 min

Corresponding MS spectrum for product peak (B) at 8.61 minutes.

*MSD1 SPC, time=8.606 of C:\Users\Public\Documents\ChemStation'1\Data\Mickinp 2018-11-18 13-22-41'np-4-835-1.0 ES-API, Pos, Scan, Frag: 70
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 1.

A) Compound la. [Oj
N

“ZNLHTK\NQW(\TLJ‘?\ONOZ\H%O\@/\N}U

K©\Br Molecular Weight: 1369.25
Cl

B) Sanger sequencing results from amplification of 1a. Full DNA sequence intact.

Position 1 Position 2
...ATGdACGGAGCA"FCAkCTCCTAAISTﬂAAGAGGCP4C T&CCTCCTA&TT#AAGAGGCALCG#TCTCCTCC#GTAAAGAGGCATGGCCCTCCGGTCTIACGGAGCA|Z—\AG|CGTTCCTG'..
1102 2201 1301 2401 1501 2610 1902/2A06 RevPr

C) MALDI spectrum resulting from acidic cleavage of 1a from the TentaGel resin.

[M+Na]*
763.46{17962}
100
&0
1120.76{r9944}
50 761.47{16797)
“ . 1098.70{r1} 198} 13923212122}
readfe 1390.284r12569}

1096.70{r12354}
2 492.37]r4876} 6669613182} £31.32{r12759} 1410211727} 1621.44r20320} 1829.83{r20383}

500 T00 200 500 1000 1100 1200 1300 1400 1500 1600 1700 1800 1800
miz
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 2.

A) Compound 2a. on cl

Br Molecular Weight: 1447.74

B) Sanger sequencing results from amplification of 2a. Full DNA sequence intact.

Position 1 Position 2
WAT GG|ACGGAGCA|T CAIAACCTCAA|GT T{ACGGAGCJ%C TWCCTMT T C#-\CGGAGCJ#C GqTTCTTCA#GTAACGGAGCAT GGCGTTCCTGTC T|ACGGAGCA|AAGF:GTTCCTG‘..
1102 2202 1302 2402 1502 2609 1902/2A06 RevPr

C) MALDI spectrum resulting from acidic cleavage of 2a from the TentaGel resin.

761.48r6408}

[M+Na]*

80

® 762.46{r6819} 1154.82{r9284} l

40 492.40{r4557} i s aomn) 1155.81{r13019}
seeSTIre3s4) 1132.79{r9189} 1473.37{r18761}

2 407.57(19014} 1305.37{r18005} 179328121337} 1900.02{r"

100 200 300 400 500 600 700 a00 800 1000 1100 1200 1300 1400 1500 1600 1700 1800 1800 2000
miz
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 3.

A) Compound 3a. on i
HZNL”rNﬁrTL¢°Ni’L\Hj\{°©V YO/
o, O\

Molecular Weight: 1431.32

B) Sanger sequencing results from amplification of 3a. Full DNA sequence intact.

Position 1 Position 2

- ATGGAGAAAGCATCACCTCCTAAL TTACGAGATTC T AATTCTCGGTTACGAGATTCCOCGTTCCTGGT AACGAGAT TTGCTTCTTCATTCTACGGAGCAR A CCGTTCCTG).
1105 2201 1303 2403 1503 2608 1902/206  RevPr

C) MALDI spectrum resulting from acidic cleavage of 3a from the TentaGel resin.

T61.4%r6720}

100 [M-77m/z+H,0]*
20
60 4924416347} 762.52{r10025)
w0 320.62{r4211} 1007.46{r14843}
1182.96{r13308
4115319571} 717.81{re318) 880.23{r14206} o130t 1372.89)117707) 1583.661116817
20 307.50]r9649} 1210.94(r15517} BerseTy 1898.84(r23304}
o
100 200 300 400 500 500 700 200 S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
miz
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 4.

A) Compound 4a. [Oj

HNJ\/ \n/\%\\:r/\,qj\/ \“/\o/\/ \/\NJ\©\/ \”/L/O/

B) Sanger sequencing results from amplification of 4a. Full DNA sequence intact.

Molecular Weight: 1369.25

Position 1 Position 2
VAT GqATAGAGCCIT CAIAACCTCAA|G T ﬁMGGAGGT‘C T@CCCTAC‘T T dAAGGAGGT‘C G #CCCTCCG(#G TAAAGGAGGTTGGTCTCCTCCTC T|ACGGAGCA|AAG}CGTTCCTG|..
1106 2202 1304 2404 1504 2607 1902/2A06 RevPr

C) MALDI spectrum resulting from acidic cleavage of 4a from the TentaGel resin.
« MALDI cleavage inconclusive: too dilute.

761.51{r11297}

100 1076.68{r12984}
521.63{r11319
a0 i ' 762.51{r9108} 1680.67{r21894}
761.39r13779} 1052.64{r16276}
4621916535 |
&0 8r6333} 78.4215303) S 1428.36{r11964} 1702/00{r21598} 1898.00{r15950}
401.36{r10520} i 1237.00{r17007} 1426.38{r20131} 1646.91{r271 0071} 1885.71{r21472}
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20

100 200 300 400 500 800 700 200 S00 1000 1100 1200 1300 1400 1500 1800 1700 1800 1800
miz
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 5.

A) Compound 5a. 0
()
N

0] H (0] H o] /// Sa (0] AN
HszNrNkNerNrowowu%od/ﬁ;/@/

<,

B) Sanger sequencing results from amplification of 5a. Full DNA sequence intact.

Molecular Weight: 1392.42

Position 1 Position 2
WAT GG|CAGAAGGA|T CAICCCTCCGGIG T rI*AGAAAGCZ-#C T&GACTCCGC‘T T ﬁAGAAAGCZ#C G#CATTTCAALG TAAGAAAGCATGGCCTCCTAATC ﬂACGGAGCAIZ—\AG|CGTTCCTG‘..
1107 2207 1305 2405 1505 2606 1902/2A06 RevPr

C) MALDI spectrum resulting from acidic cleavage of 5a from the TentaGel resin.

10847911078}
1o 1087.79r11487} [M+Na]+

80

&0 l
40

492.44(r6360} 7
4 761.52{r6649} 99748(r11930} 1415.51{r15025}

20 .
507.51(r10388) 732.67(r13002) 924,03(514536) 1227 60415705} 1585.34{r18753} 1772.60{r15196} 1971.82{r22;

100 200 300 400 500 600 700 200 S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
miz
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 6.

A) Compound 6b. 0

Molecular Weight: 1286.29

B) Sanger sequencing results from amplification of 6b. Full DNA sequence intact.

Position 1 Position 2
WWAT GG|GAGGAACA|T CAICGTTCCTGIG T ﬁATAAAGCC‘C T#CATTTCN#T T dATAGAGC#C G #GACTCCGC# GTAATAAAGCCTGGAACCTCAATC T|ACGGAGCA|AAGFGTTCCTG‘..
1108 2208 1306 2406 1506 2605 1902/2A06 RevPr

C) MALDI spectrum resulting from acidic cleavaae of 6b from the TentaGel resin.

[M+H]*
1284.22{r2963}
442,814r1931} 654.96{13243} .
100 1223.64{r1340} 1279.22{r3853] 1326.74{r1899}

a0

443.80(r3409} £55.95{r4713}
80
" 398.59{r3021} 648.89r4973} 860.90{r6059} 1220 1240 12560 1280 1300 1320 1340

S|73603481) gy ohrapan) 844.83( 16146} z
20
400.26]r2033
0 ) ¥iwi 862,p%r# 100} 1072.13415673} 1284.22{r2963} 1494,17(ra703} 1808.26{r5152}

100 200 300 400 500 500 700 200 500 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500
miz
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 7.

A) Compound 7b. 5
() )
I EOS S DS SIS SO
H,N N N N N N O/\/o\/\N -0 -O .
T :zﬁ IS SRS
Br Molecular Weight: 1330.35

B) Sanger sequencing results from amplification of 7b. Full DNA sequence intact.

Position 1 Position 2

mATGqTGAAGGAqTC4ATTCTCGGFTﬁCAGAAGG4CTACCCTCCGGﬁTdCAGAAGG&CG#AAGGGTA#GTACAGAAGGATGGATTCTCGGTCjACGGAGCAFAGkGTTCCTGL

1109 2203 1307 2407 1507 2604 1902/2A06 RevPr

C) MALDI spectrum resulting from acidic cleavage of 7b from the TentaGel resin.

[M+Na]*

!

1354.81{r3829}

100
[ M+ H] +

? \

.
&0 1087.06{r6179} 1332.76(r3410}

1331.75(r3507

40 1088.05{r6652) Heon

1368.80{r3283}
2 1088.10{r5830} :

442772800} S9085r2861} 761.714r3355} 1499,94{r4325} 1752.05(r9550)  1908.71{13486}
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 8.

A) Compound 8b. [oj
J\/N Jl\j J\/N/ o J\/o
H,N \n/\N \"/\N \n/\o/\/ \/\N \@\/ /Q/

: Br Molecular Weight: 1399.23

B) Sanger sequencing results from amplification of 8b. Full DNA sequence intact.

8b

Position 1 Position 2

...ATGG{TTGAGGATrFCAITTCTTCAT|GT”#GAGGAAC4C T#CGTTCCTG‘T T#TTGAGGAT}CGdCCTCCTAP#GTATTGAGGATTGGAACCCTACTC TIACGGAGCAIAAGFGTTCCTG'..
1110 2209 1308 2408 1510 2601 1902/2A06 RevPr

C) MALDI spectrum resulting from acidic cleavage of 8b from the TentaGel resin.

[M+Na]*
1121.13{r3988}
100

1099.09{r3801
80 Hr3got}

1122144536}
1100.10{r4097}

[M+H]* 122000404

1420.79(r4544}
442.80{r4126} 654.98]4563}
20 1401.78{r8160}
4437914139} 721.64{609} £78.43/r3201) 1672.92{r6805) 1943.69(r5483}
100 200 300 400 500 500 700 200 S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
miz
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 9.

A) Compound 9c. [Oj
N

TS SN S
H,N Ir“w Ir“w Ir“o/\/ \/\H : W::j/\N

kED\B,- Molecular Weight: 1235.24

B) Sanger sequencing results from amplification of 9c. Full DNA sequence intact.

1o
avy

Position 1 Position 2

mATGqACGGAGCAhC4TTCTTCATFTﬁAAGAGchcTﬁCCTCCTA&TT#AAGAGGC&CGqTCTCCTC#GTAGAGGAACATGGCCCTCCGGTCﬂACGGAGCAbAqCGTTCCTGL

1102 2209 1301 2401 1501 2610 1902/2n06 RevPr

C) MALDI spectrum resulting from acidic cleavage of 9c from the TentaGel resin.

[M+Na]*

l

1259.49{r315}

[M+H]*

1277 47{r324}

1237.48(328)

1253.780r119}

7638401175} 1266.08(166]
442 36r1049] ass.a3p220p  1086.6Hr291) 1410881102} 164320024 17563202 1922.98(1230}
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Quality control of the parallel synthesis of DNA-encoded molecules: compound 10.

A) Compound 10e. o

HzNJ\/H\(I)]/\Nj\j\n/\TJ\/N\[/I/\o/\/O\/\HJ\;O

K@\o (o)
Br Molecular Weight: 1327.35

B) Sanger sequencing results from amplification of 10e. Full DNA sequence intact.

Position 1 Position 2

...ATGqACGGAGCAfPCA|AACCTCAA}3TﬂACGGAGC){C T%AACCTCAI#TTC#ACGGAGCI#CG#TTCTTCA’#GTPACGGAGCATGGCGTTCCTGTCTiACGGAGC.A|AAG|CGTTCCTG|..
1102 2202 1302 2402 1502 2609 1902/2A06 RevPr

C) MALDI spectrum resulting from acidic cleavage of 10e from the TentaGel resin.

[M+Na]*

l

[M+H]+ 1351714328}

100
80

1329.70r344}
40
1265.33(r334}

1861/450r55}

R 442,87{r1095} 761.79(r1185} 93202477, DESEHISTE 1497.13{r60} 1642,38(r31} 18027702 1923.20(r266}
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Quality control of the parallel synthesis of DNA-encoded molecules: DNA-5.
« DNA only wells received no chemistry and the corresponding cleaved molecule is the linker component.

A) Compound DNA-5. o
()

o o H o /// DNA-5

H
HzNJ\/N\[]/\NJ\/N\[]/\TJ\/N\n/\O/\/O\/\NHz
(0] 0] o

K©\Br Molecular Weight: 781.71

B) Sanger sequencing results from amplification of DNA-5. Full DNA sequence intact.

Position 1 Position 2

...ATG(%ACGGAGCAFCA|TTCTTCAT|GTﬂAAGAGGCl{C TZ#CCTCCTAI#TT#AAGAGGC}{CG#TCTCCTC#GTAGAGGAACATGGCCCTCCGGTCIiACGGAGCA|AAqCGTTCCTG|..
1102 2209 1301 2401 1501 2610 1902/2A06 RevPr

C) MALDI spectrum resulting from acidic cleavage of DNA-5 from the TentaGel resin.

[M+Na]*

l

804,93{r1252}
100

80 442821141}
609.82jr1263} 761.71r1213;

458.86{r1129} B05.85{r212}

477116{r1063} 764.7(r200}
. 1643.004r152}
400.8 {606} 1094.76{r1} 124146173} 1366951} 15117903} 1851910
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