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1. Synthesis and characterization of compounds 
1H- and 13C{1H}-NMR spectra were obtained using a Bruker AVANCE 400 machine 

(400 MHz). 
 

Polyoxanorborneneimide-C11-TMA.  
The polymer scaffold was synthesized according to previous reports [1]. 
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2,3,6,7-Tetrahydro-1H,5H-benzo[ij]quinolizin-8-yl 3-phenyl-2-propynoate (pro-Cou).  

N O O

Ph  
The compound was synthesized according to the literature procedure by Vidal et al.  

[2] 1H NMR (400 MHz, CDCl3) δ 7.66 – 7.51 (m, 1H), 7.47 – 7.31 (m, 1H), 6.70 (t, J = 0.9 Hz, 
1H), 6.12 (d, J = 8.1 Hz, 1H), 3.13 (q, J = 5.4 Hz, 5H), 2.77 – 2.71 (m, 3H), 2.68 (d, J = 6.7 Hz, 
2H), 2.01 (dddd, J = 12.2, 11.2, 6.1, 3.3 Hz, 5H). ESI-MS [M+Na]+ calc. 340.1, found: 340.2 

 
Chloro(trioctylphosphine)gold(I) (Au-Octo) 
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Tetrachloro auric acid (60 mg, 0.186 mmol, 1 eq.) was dissolved in ethanol and cooled 

to 0 °C. Trioctylphosphine (138 mg, 0.372 mmol, 2 eq.) was dissolved in ethanol and added 
dropwise to the solution under vigorous stirring. The solution was stirred at 0 °C until the 
yellow color disappeared. The ethanol was evaporated under reduced pressure. The ob-
tained oil was redissolved in acetonitrile and the excess trioctylphosphine was extracted 
seven times with hexane. The acetonitrile was evaporated under reduced pressure, yield-
ing a colorless oil (yield: 45 mg, 0.075 mmol, 40%). 1H NMR (CDCl3, 400 MHz): δ 0.88 (t, 
9H), 1.32 (m, 30H), 2.03 (dd, 6H), 2.41 (p, 6H); 13C{1H} NMR (CDCl3, 400 MHz): δ 13.96, 
21.07, 22.49, 24.49, 25.55, 25.16, 28.88, 30.60, 30.74, 31.63. ESI-MS [M-Cl]+ calc. 567.3, found: 
567.4 

2. Physical characterization of polymer and polyzymes 
Hydrodynamic diameter and z-potential measurements. 

Hydrodynamic diameter and z-potential of the polyzymes were measured by dy-
namic light scattering (DLS) in PBS using a Malvern Zetasizer Nano ZS instrument. The 
measurement angle was 173° (backscatter). Data were analyzed by the “multiple narrow 
modes” (high resolution) based on non-negative-least-squares (NNLS). 

 
Figure S1. (a) DLS size of PONI-C11-TMA; (b) z-potential of polyzymes (0.0015 mg/mL) in NaCl 
(5 mM) aqueous solution. Each measure was repeated three times, error bars represent the standard 
deviations. 

Transmission electron microscopy (TEM) measurements 
TEM was carried out using a JEOL 2000FX operating at 200 keV for all three 

polyzyme species. Volumes of the turbid solutions were then dropcast onto a 300 mesh 
Cu TEM grid and dried for three days before the TEM analysis, respectively for all three 
PZ species. 

 
ICP-MS characterization of loaded catalyst amount. 
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The catalysts embedded in the polyzymes were quantified, following previous pro-
tocols, [3] by diluting a sample of them in milli-Q water to a mass concentration of 0.05 
mg/mL polymer. 20 μL of the diluted solution was taken for each replicate. 0.5 mL of aqua 
regia was added to each replicate and the samples were diluted to 10 mL by adding milli-
Q water. The amount of encapsulated catalyst was measured using a Perkin-Elmer Nex-
ION 300X ICP mass Spectrometer, by tracking 197Au and comparing it to the used polymer 
mass. For the calibration, a series of solutions with gold and (concentration: 0.2, 0.5, 1, 2, 
5, 10, 20, and 50 ppb) were prepared (Figure 2). Operating conditions were as follows: 
nebulizer flow rate: 0.95 L/min; rf power: 1600 W; plasma Ar flow rate: 18 L/min; dwell 
time: 50 ms. 

 

Figure S2. Calibration graph for ICP-MS measurement of 197Au. 

3. Fluorescence spectroscopy calibration graphs 
For the determination of the yield of the fluorescent product, the following calibra-

tion curves were used. 
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Figure S3. Calibration graph for coumarin derivative in 100% CH3CN. 

 
Figure S4. Calibration graph for coumarin derivative in MQ water and 2% CH3CN. 

4. Polyzyme stability 
The catalytic activity of the highest active polyzyme (AuOctoPhos) was monitored at 

different time points (0 h, 20 h, 40 h). For all measurements, the same concentrations of 
pro-dye, AgOTf, glutamic acid, and polyzyme were used (10 μM, 1 mM, 80 μM, and 
0.05 mg/mL, respectively). Furthermore, the size of the AuOctoPhos PZ was monitored 
via DLS at the same time points (0 h, 20 h, 40 h). 
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Figure S5. Catalytic activity of AuOctoPhos polyzyme measured at different time points (red: 0 h, 
green: 20 h, blue: 40 h). The complete loss of catalytic activity of the is achieved after approximately 
40 h. The experiment was performed in triplicate. The error bars represent the standard deviation 
of the measures. 

 

Figure S6. DLS size of AuOctoPhos polyzyme at different time points (dark blue: 0 h, blue: 20 h, 
cyan: 40 h). 

5. Michaelis-Menten kinetics of PZs 
The Michaelis-Menten kinetics of the different PZs were performed and vmax and Km 

were determined. The respective Michaelis-Menten plots can be found in Figure S7 
(AuPPh3-PZ), Figure S8 (AuXPhos-PZ), and Figure S9 (AuOctoPhos-PZ). 
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Figure S7. Enzyme kinetics of AuPPh3-PZ. The catalytic performance was determined using vari-
ous substrate concentrations (10, 5, 2.5, and 1.25 μM, respectively). The PZ concentration and con-
centration of the additives (AgOTf and Glutamic acid) remained constant at 0.05 mg/mL, 80 μM, 
and 0.1 mM, respectively. 

 
Figure S8. Enzyme kinetics of AuXPhos-PZ. The catalytic performance was determined using var-
ious substrate concentrations (10, 5, 2.5, and 1.25 μM, respectively). The PZ concentration and con-
centration of the additives (AgOTf and Glutamic acid) remained constant at 0.05 mg/mL, 80 μM, 
and 0.1 mM, respectively. 
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Figure S9. Enzyme kinetics of AuOctoPhos-PZ. The catalytic performance was determined using 
various substrate concentrations (10, 5, 2.5, and 1.25 μM, respectively). The PZ concentration and 
concentration of the additives (AgOTf and Glutamic acid) remained constant at 0.05 mg/mL, 80 
μM, and 0.1 mM, respectively. 
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