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Supplementary Information Table 1. Sequences of Coding Oligonucleotides
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Supplementary Information Table 2. Sequences of overhangs in oligonucleotide sequences by position
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Supplementary Information Table 3. Sequences of non-coding oligonucleotides
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Supplementary Information Table 4. Example DNA tag quantitation during DEL synthesis for a 3-cycle library.
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Supplementary Information Table 5. Example DNA tag quantitation during DEL synthesis for a 2-cycle library. 
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Supplementary Information Table 6. Examples of BB QC analysis. 
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Supplementary Information Figure 1. Examples of photocleavable acids for use in DEL synthesis. The Fmoc-
protected amine functional group supports reactions such as acylations and reductive animations (left, top). 
Bromo-photolinkers are reactive in nucleophilic substitutions (right, top). Hydroxymethyl-linkers react in Steglich 
esterifications43 (left, bottom). Photolinkers containing an aldehyde are reactive in reductive alkylations (right, 
bottom).
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Supplementary Information Figure 2. Schematic of a full solid-phase encoding tag. N3-HDNA is installed via 
CuAAC. The OS[±] OP, shared between all library members, contains the forward primer binding site for PCR 
amplification, and a 4-bp overhang for ligation to the first encoding position sequence 11xx. 11-bp coding positions 
11xx, 22xx, 13xx, 24xx, 15xx, and 26xx follow; the sequences of these regions will vary depending on the 
encoding scheme of the library. Each position has a unique 3-bp overhang for specificity in ligation (11xx contains 
a 4-bp overhang for driving selective ligation to the OS[±]), followed by the 8-bp coding region. The final OP CS[±] 
contains a 4-bp overhang for driving selective ligation to 26xx, a brief dsDNA region for enhancing T4 DNA ligase 
activity, an 8-nt degenerate sequence unique molecular identifier (UMI), and a constant region (ssDNA) 
containing the reverse primer binding site for PCR amplification.

  



 

 

Supplementary Information Figure 3 
 
 

 
Supplementary Information Figure 3. Example PAGE analysis of 1500-bead 10-µm screening bead amplicons 
prepared for next- generation DNA sequencing. PAGE analysis of qPCR amplicons from screening beads 
indicates the presence of the expected 260-bp product (lanes: 1 = Low MW Ladder, 2 = 260-bp standard 
amplicon, 3-5 = 1500-bead amplicons).
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Supplementary Information Figure 4. Example data from QC samples that did not pass inspection. (A) PAGE 
analysis of qPCR amplicons after installing the FOX primer did not indicate the presence of the expected 221-bp 
product (lane 1 = Low MW ladder, lane 2 = 221-bp standard, lane 3-10 = single-bead amplicons after Sanger 
DNA sequencing adapter installation). Bands both smaller and larger than the standard can be observed, 
indicating truncation and overligation products. (B) Examples of low- quality Sanger sequencing reads include 
those with ambiguous base calls, which result from sequence contamination or low concentration of template. 
Dye blobs may result from errors during sequencing sample preparation, and samples should be re-sequenced 
for proper results. (C) An example of a library member that did not match the expected m/z is shown. This 
compound contains a building block (cycle 3 carboxylic acid) which often appears in samples that did not pass 
MALDI inspection.
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Supplementary Information Figure 5. Raw gel image (unannotated) used in (A) Figure 6A and (B) Figure 6B.
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Supplementary Information Figure 6. Raw gel image (unannotated) used in Supplementary Information Figure 3
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 Supplementary Information Figure 7. Raw gel image (unannotated) used in Supplementary Information Figure 4

 




