Repurposing a photosynthetic antenna protein as a super-resolution microscopy label
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SUPPLEMENTARY INFORMATION

Supplementary Figures
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Figure S1: Fluorescence spectra vs concentration. (a) Absorption spectra of CpcA-PEB at four
different concentrations of samples having the indicated OD at the peak (556 nm) and at the
excitation wavelength used to acquire fluorescence spectra (510 nm). (b) Fluorescence
spectra of four samples. (c) Fluorescence spectra of the four samples with intensities divided
by the absorbance at the 510 nm excitation wavelength, along with the integrated (500—800

nm) intensities.
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Figure S2. AFM nanopattern templates. Silicon master template imaged by AFM (a) demonstrate the dimensions of the pattern to be 300 nm

on, 300 nm off (b).
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Figure S3: Photoswitching characteristics of CpcA-PCB (a-c) and CpcA-PEB (d-f). The on- (a and d) and off- (b and e) rates of the fluorophores
were calculated by fitting a single order exponential functions to the period between single molecule activations and length of activations

respectively. The contrast ratio (c and f) was found by the mean cross-section profile of individual events before and during emission
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Figure S4: Calculated uncertainties of photoswitching CpcA proteins in the nanopattern datasets. Uncertainty was calculated during the

reconstruction process by the ThunderSTORM plugin for ImageJ.
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Figure S5. Robustness of CpcA to photobleaching. Fluorescence intensity decay curves of CpcA-PCB (blue), CpcA-PEB (pink) and sYFP2 (orange)

under a structured illumination microscopy imaging regime.



Figure S6. Comparison of E. coli producing CpcA, PEB and CpcA-PEB. Overlaid DIC and
epifluorescence images of E. coli producing neither the bilin or protein component (top-left),
only the CpcA apoprotein (top-right), only phycoerythrobilin (PEB) (bottom-left), or CpcA and
PEB (bottom-right). All images are displayed on the same intensity scale and the scale bar
represents 5 um. The insets to each panel are the E. coli cell cultures of their respective panel

imaged under white light (left) and UV light (right).
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Figure S7. Calculation of chromophore extinction coefficients. The absorption spectra of native (solid lines) and denatured (dashed lines) PCB-
conjugated (blue) and PEB-conjugated (pink) CpcA used to calculate the molar extinction coefficients. The displayed spectra are the average of

3 replicate traces and were normalised to zero at 790 nm. The inset panel shows the intensely coloured purified protein preparations.



Supplementary Tables

Table S1. Primers used in this study.

Name Sequence 5'-3' Details

oligo_ AH_330 TTTCGCCATGGGGATCGATTATGAAGTATTGC cydB forward primer, Ncol site in bold.
oligo AH 331 CATGCGACCACACAGGCCGTACAGAGAGTGGGTGTTACG cydB reverse primer, overlap region italicised.
oligo_ AH_332 TACGGCCTGTGTGGTCGCATGAAAACCCCTTTAACTGAAGCC cpcA forward primer, overlap region italicised.
oligo_ AH 333 CTATAGAATTCGAAGACTAGCTCAGAGCATTGATGG cpcA reverse primer, EcoR1 site in bold.

ggtF CGCAGCTTAATTAGGTACCTAGGCTGCTGC Quikchange primers for Kpnl site (bold)

ggtR

GCAGCAGCCTAGGTACCTAATTAAGCTGCG

introduction in pCOLAduet-cpcEF-pebS.




Table S2. Plasmids used in this study.

Name Proteins produced Parent Vector Antibiotic selection® Reference
pPcyA HOI, Hise-PcyA pACYC Duet Cm, 34 pg mlt L2
pCOLAduet-cpcEF-pebS CpcE, CpcF, PebS pCOLAduet-1 Km, 50 pg ml? 2
pCOLADuet-cpcEF-pebS-HO1  CpcE, CpcF, PebS, HOI pCOLAduet-1 Km, 50 pg ml? This study
pBS405v Hise-CpcA pBS350v Sp, 50 ug ml?t 3

pBS414v Hise-CpcA, CpcE, CpcF pBS350v Sp, 50 pg ml? 3

pAH171 CydB-CpcA, CpcE, CpcF pBS414v Sp, 50 pg ml? This study
pAH173 CydB-CpcA pBS405v Sp, 50 pg ml? This study

9HT: Hise-tagged. ? Antibiotic concentration used to select for the plasmid: Cm: chloramphenicol; Km: kanamycin; Sp: spectinomycin.
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