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S1. Microscopy: The fluorescence microscope (Olympus IX70) was equipped with filters
' U-MWU (excitation. wavelength Agx = 330 — 385 nm; emission wavelength Agm > 420 nm),
U-MWB (Agx = 450 - 480 nm; Agy > 515 nm) and U-MWG (Agx = 510 - 550 nm; Apy >

590 nm). Scanning electron microscopy was performed on a Jeol 6400 SEM.

S2. Polyelectrolyte Coating of Reporters: Reporters used in this study were coated with
poly(diallyldimethylammonium chloride) - (PDADMAC, -Aldrich; Molecular Weight

(MW?1) = 500 000) followed by polyacrylic acid (PAA; MWt = 250 000). Coating was
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performed by soaking the reporters (3.3 mg/ml) in a 1% aqueous solution of PDADMAC
for'24 hours, washing several times in Milli-Q water (by the centrifugation method), and
then soaking the PDADMAC-coated reporters in a 1% aqueous solution of PAA, followed
by thorough washing. The reporters were tra.ﬁsferred gradually to DMF before use in

i

library synthesis.

.S3. A 3-Cycle Seolid Pﬁase Peptide Synthesis with Colloidal ‘Barcodiﬁg:
Polyelectrolyte-coated reporters (red emission, 5 fng/ml) were mixed with 50 mg solid
support beads [Fmoc-Glu-Wang resin, 75-150 pm in diameter (Nové.biochem)] in a
deprotection mixture [2 ml of piperidine/dimethylformamide (1:1)] for 4 to 6 minutes.
Multiple reporters (~100 — 400) attached to éach bead, and the remaining reporters were
washed away thoroughly using dimethylformamide (DMF). A Glycine c'c;uplinglwas then
performed using established Fmoc methods (Alewood, P., Alewoqd, D., Miranda, L.,
Love, S., Meutermans, W., Wilson, D. Methods in Enzymology 1997, 289, 14 — 29). This
process was répeated with blue reporters encoding for Lysine and red/yellow reporters
encoding for Alanine. '(Si.nce Glutamic acid was coupled to the resin prior to the solid
phase synthesis; bolyelectrolyte coéted reporters (green emission) were: used t; ..code for
the Glutamic acid). The colloidal barcode was read, and then the compound was cieaved
using trifluoroacetic acid (1 hour) and analyzed by mass spectrometry (Fig. 3). The result
showed that the compound Fmoc-Ala-Lys-Gly-Glu-OH had been synthesized abundantly

and the presence of the colloidal barcode (see Fig. 2) did not interfere with the synthesis.
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Fig. 3. Mass spectrum of the compound, Fmoc-Ala—Lys-Gly-Glu-OH, cleaved off solid

supports after solid phase peptide synthesis with colloidal barcoding.
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S4. Colloidal Barcoding of a 100-Compound Librarj Prepared by the Sp‘lit and Mix |
Technique:

A solid phase peptide library was synthesized using twenty different amino acids over two
synthesis cycles (Table 1). Twenty different types of silica reporter (Table 1) were required
to barcode the library. Each type of reporter contained one or more fluorescent dyeé and |
one type of reportef was attached to the solid support beads during each of the 20 reactions
in the split-synthesis pfocess. Most 6f the reporters were custom synthesized in our
Laboratory using the method described by van Blaaderen A. and Vrij, A. Langmuir 1992,
8, 2921-2931. Three types of commercial silica microspheres (4 pm, Micromod GIﬁ_bH)

were also used for colloidal barcoding the library.

Reporters were synthesised from the monomers tetrae:[hyl orthosilicate (TEOS, Aldrich)
and the dye-coupling agent 3-aminopropyltrimethoxysilane (APS,- Aldrich).  The
fluorescent dyes used were: Alexé 430 (A430, vMoléc.ularl Probes), Alexa 350 (A350,
Molecular Probes),. ﬂuoreséein isothiocyanate (FITC, Sigma), quinolizino-substituted
- fluorescein iséthiocyanqtg (QFITC, Sigma), Naphthofluorescein (Molecular Probes).
The 'twenty different ‘types pf reporter were 'coated Wim p'olyelectrolytes (described in
Section S2). For each of the 10 coupling reacﬁons in the first Cycle, a 300 uL solution
containing reporters (3.3 mg/ml in DMF) was mixed with 'a 100 mg portion of swelled
solid support beads [Fr.no‘c—Gly-W.ang resin, 75-150 um in diameter (Novabiochem)] in the
deprotection mixfure [2 - 5 ml of piperidine/dimethylformamide (1:1)] for 4 to 6 minutes.
Each of the 10 portions received a different type of reporter as shown in Table 1. Multiple
- reporters (~50 - 2005 attached to each ‘pead, and the remaining reporters .Weré washed away

thoroughly using dimethylformamide (DMF). A peptide coupling (using different amino
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acids for each portion) was then performed using established Fmoc methods (Alewood, P.,
Alewood, D., Miranda, L., Love, S., Meutermans, W., Wilson, D. Methods in Enzymology
1997, 289, 14 — 29). The beads were combined and split into 10 eQual portions. For each
of the 10 coupling reactions in the second Cycle, a 500 pi, soluﬁon containing reporters
(3.3 mg/ml in DMF) was mixed with each portion in the deprotection mixture for 4 to 6
minutes. Each of vthe 10 portions recéived a different type of reporter from the remaining
10 reporter tYpes not used in the ﬁfst chle. Mulitiple feporters again attached to each bead, '
and the remaining reporters weré washed away thofoﬁghly using DMF. The secénd

' peptide coupling (see Cycle 2 in Table 1) waé then performed'on each of the 10 portioné of
beads using Fm;)c chémistry. The colloidal barcodes were viewed and detected by

fluorescence microscopy.
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Table 1: Scheme for colloidal barcoding of a 100-member peptide library.

Cycle | Reaction | Amino Acid Type of Reporter Reporter
- Number Coupled , Diameter/pm
1 1 Glycine FITC 0.5
1 2 Alanine FITC/ NaphthoﬂuoresCein 0.5
1 3 | Leucine A430 | 0.5
1 4 Isoleucine FITC / QFITC 0.5
1 5 Proline A350 0.5
1 6 Valine | A350/ QFITC 0.5
1 7 Methionine | QFITC 0.5
1 8 Phenylalanine | A350/ A430 0.5
1 9 .- Tryptophan - | Naphthofluorescein 0.5
1 10 Tyrosine’ . | A430/QFITC 0.5
2 11 Histidine DAPI / aminofluorescein 4.0
2 12 Glutamine DAPI / aminofluorescein / RhodamineB 4.0
2 13 Cysteine DAPI/ RhodamineB 4.0
2 14 Serine FITC / Naphthofluorescein / QFITC 0.5
2 15 Threonine Naphtho ﬂuoresﬁcin / QFITC 0.5
2 16 Asparagine A350/ FITC / Naphthofluorescein - 0.5
2 17 Glutamic acid | A430/ Naphthofluorescein / QFITC 0.5
2 18 Aspartié acid | A350/ Naphthofluorescein 0.5
2 19 Arginine AA430 / Naphthofluorescein 0.5
2 20 Lysine A350/ A430 / Naphthofluorescein 0.5
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S5. Colloidal barcoding of a 27-Compound Librai'y Prepared by the Split and Mix
Technique: Six different types of silica reporter (1 pm in diameter; Microcaps GmbH,
Germany) were used to barcode the library in Fig. 4 (Fig. 4a). Each type 6f reporter
contained one of the following fluorescent dyes or dye ‘combiﬁations: Rhodamine (red-
emission), aminofluorescein (green emission); DAPI (blue emission); combined
Rhodamine and éminoﬂucﬁescein, combined Rhodamine and DAPI and combined DAPI
and aminofluorescein. One tybe of reporter was attached during each of the six peptide
coupling reactions that were performed in Cycles 1 and 2 of the split-synthesis process
(Fig. 4b). See Section S4 for colloidal barcoding and peptide coupling methods. The
amino acids were: Glycine (Gly); Alanine (Ala); Asparagine (Asn); Phenylalanine (Phe);
Mginine (Arg); Tryptophan (Trp); Proline (Pro); Glutamic acid (Glu). Fig. 4c shows a
schematic of the nine beads present in the Glutamic acid (Glu) portion aﬁér Cycle 3. The
bead;s presént at each of the three pepﬁde coupling reactions in Cycle 3 followed one of
nine possible paths through the Cycles 1 and 2. The path followed by each bead is |
determined by'it-s attached reporters. Each type of reporter codes for a reaction and for its
place in the sequence of reactions. Tfle reporter combinations create a colloidal barcode
that determines the structure of the chemical compound synthesized on an; bead. A
confocal microscopy image (Fig. 4d) reveals the colloidal barcode of ‘a bead that followed
the red path indicated in Fig. 4b. Shown in Figure 5 is 2 mass spectrum of the 9 compounds

cleaved off solid supports from the Glutamic acid portion.
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Figure 5: Mass spectrum of compoﬁnds cleavéd ‘from the Glutamic acid portion after the
third cycle in the split and mix synthesis described in Fig. 4. The nine differcnt colloidal
‘baréodes ﬁoﬁ this poﬁion were read, the compbunds cleaved from these solid support
beads and analyzed using mass spectrometry. The chemical structure of these compounds

corresponded with those decoded from the colloidal barcode.
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S6. Solvent Resistance. Reporter adhesion and exchange was tested in the presence of
various solvents and reagents. Experiments involved mixing two différently barpoded (red
and green) solid support portions prior to immersion in the followingsolvénts/reagents. A
100 mg portion of aminomethylated solid support beads (Peptide Institute, 0.26 mmol/g)
was barcoded with red reporters by rhixing, thé, resin with »0;2'5 ml of 10 mg/ml
polyelectrolyte-coated red reporters in DMF and washing thoroughly to remove excess
’repofters'. A second 100 mg portion of beads was barcoded using the same method, but
with green feporters. The ’_twé porﬁons, were mixed ‘together in DMF, washed with
DCM/methanol and dried under nitrogen gas. 10 mg of the dry resin was added to each of
the following solvents (0.3 ml) and reagents and examined by fluorescence microscopy
after 1 hour and aﬁer a24 houf period. The tests involved DMF, tetrahydrofuran (THF), :
acetonitrile, ethylacetate, methaﬁol, trifluoroacetic ‘acid (TFA) and dibhloromethane |
(DCM) at 25°C; all previous except 'DCM at 50°C; TFA at. 100°C for 5 minutes;
DMF/diisopropyl ethylamine; methanol/sodium methoxide (NaOCHs) at 25°C and 50°C;
THF/sodium. hydride (NaH) at 25°C; méthanol/sodium cyanoborohydride; -
dichloromethane/tetrakis (triphenylphosphine) | palladium(0) | '[Pd(PPh3)4];
dichloromethane/trifluoroacetic acid (4:1); dichloromethahe/acétic acid; DMF/S-nitro-Z-v
hydroxjrbenzaldehyde; DCM/pyridine dichromaté; | v “dichloromethane/
Pd(PPh3)ddiethylazodicarb‘oxylate; DMF/Fmoc-Gly—OH/ diiéopropylethylamine/Z—(1H-
benzotriazole-1-yl)-1,1,3,3 tetramethyluronium hexafluorophosphate (HB’_I‘U); 1M NaCl.
The colloidal barcode remained intact in all cases with very few o'ccurréﬁces of red
reporters on green barcoded beads or green réportérs on red barcoded beads. In two cases
(THF/NaH and DCM/pyridi’ne dichromate), the solid supports were not resistant to the

chemicals and split apart, but the reporters remained adhered.




