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(1)s Figure 1. (a) Mechanism of self-assembly-driven self-
2l replication. Air oxidation of dithiol building block 1a
initially produces a mixture of disulfide macrocycles of
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Il Minutes of m-stacking interactions and the assembly of the peptide
D a tails into B-sheets. Agitation-induced fiber breakage
e )——3 liberates more growing fiber ends, enabling exponential
Ondation\., 2 Ns-s growth. (b) Selected ultraperformance liquid
~t Exchange chromatography (UPLC) traces (monitored at 254 nm)
(1) - (1), recorded at different stages during the emergence of
./Nuc.eaﬁon replicator (1a),. (c) Kinetic profile (average of three
Elongation ( * independent experiments) of the emergence of (1a)s.
* Samples were made from 30 uM building block 1 in 50
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Figure 2. Structure of the pattern-generating ID-probe 2a carrying three
fluorescent reporters: ThT (blue, Ex: 440 nm, Em: 490 nm), SRB (green,
Ex: 530 nm, Em: 595 nm), and sCy5 (red, Ex: 630 nm, Em: 675 nm).
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Figure S1. Normalized excitation (dotted line) and emission spectra (solid line)
of ThT (with replicator fibers (1a)g, black line), SRB (red line), and sCy5 (blue line)
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Figure S3. Emission spectra of ThT (2.0 UM, black line, 50 mM borate buffer)
in the presence of fibers (1a), (30 pM in building block 13, red line);
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Figure 3. Emission spectra (A, = 440 nm) of control molecules (a) 2b; (b) 2c; (c) 2d; and (d) an equimolar mixture of 2b, 2c, and 2d. Emission
spectrum of (e) probe 2a and that of different binary dye conjugates (f) 2e and (g) 2f. Conditions: 2.0 uM dye construct(s), 50 mM borate buffer (pH
8.2), in the absence (black line) and presence (red line) of fibers of replicator (1a), (30 uM in building block 1a). The fluorescence intensity shown

on the y axes is normalized against the emission intensity of 2b at 490 nm in buffer
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e of (a) monomers 1a, and (b) mixture of trimerstetramers (1a),/(1a), (50 mM
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Figure 4. (a) Emission spectra of 2a (2.0 uM, 50 mM borate buffer, pH 8.2) in the presence of monomer 1a, a
mixture of trimers and tetramers (1a),/(1a),, or replicator fibers (1a), all at a concentration of 30 uM in units of
l1a. (b) Change in fluorescence intensity of 2a at different emission channels (Aex = 440 and 530 nm,
respectively) upon being exposed to 1a, (1a),/(1a),, or replicator fibers (1a),. (c) Principle component analysis
(PCA) of the fluorescence data in (b) showing five repeats for each sample
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Table 1. Composition of Samples Prepared by Mixing
Different Molar Ratios of Fibers (1a), to Trimers—
Tetramers (1a);/(1a),

sample composition (%)

sample trimers—tetramers (la),/(1a), fibers (1a),
1 100 0
2 80 20
3 60 40
4 30 70
5 0 100

“The total concentration of each sample was 30 yM in units of
building block 1a. These samples represent different stages of

replicator emergence.
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Figure S7. PCA of emission patterns (Aex = 440 nm and Aex = 530 nm) obtained
from the mixture of 2a (2.0 M) and the samples shown in Table 1 (main text)
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Figure 5. (a) UPLC analysis of the change in product distribution (average of three independent experiments) in a mixture made from building block 1a (30 uM
in building block 1a) co-incubated with sensor 2a (2.0 uM) in borate buffer (50 mM, pH 8.2, stirred at 1200 rpm at 30 °C). (b) TEM images of fibers of replicator
(1a), in the absence (top) and presence (bottom) of sensor 2a.
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Figure S8. Change in fluorescence intensity of 2a Figure S10. Emission of 2a (2.0 V)
zt]zeg/g(r)\ g:rf]ferfsnteir:i]\l/sesllo)nir(ihaarrl]r:iltig?az:?%rr;m (c) PCA of the emission data recorded for the stirred at 1208 rpm in borate buffer (50 mM,
building block 1 (30 U\);I in building block 1a) same sample at various time points. o i’Z)Ta; e r(-acordf 3 afj\-/; o Sr:'me

) _ _ points. The emission of 2a did not change
coincubated with sensor 2a (2.0 M) in borate buffer over time supporting the suitability of 2a for
(50 mM in boron atoms, pH 8.2, stirred at 1200 rpm the real-time tracking of self-replicator.
at 30 °C
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PCAZ B 2a 1] LL[X 43 A E,U(/J\ E‘Jj(% ( =B Figure 6. PCA of the emission patterns generated by 2a (2.0 uM) at different emission

channels (., = 440 and 530 nm, respectively) in the presence of monomers, a mixture of

M“%n Uy %%MK ) A i A A *’Q@.ﬁ%ﬂﬁﬂ ﬁi El"] E%U o trimers—tetramers, and replicator fibers prepared from building blocks 1a—d (30 uM in
SR, ZIRETME DL X 79 #a) 731X 6 25 40 ) AR building block). The fluorescence data for each sample consist of five repeats.



