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Photo-Induced Peptide Cleavage in Red
Fluorescent Protein
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Applications of PhoCl1
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(i) Manipulation of protein localization
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roconversion and dissociation
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Molecular dynanmics (MD) simulation of the dissociation proces
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Engineering and characteri
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Fig. 89 Green fluorescence image of E. coli expressing PhoCl variants on agar media in a Petri
dish. 1: mMaple, 2: PhoCll. 3: PhoCl2c, 4: PhoCI2f, 5: PhoCl1.5£MV, 6: PhoCll1.5-L, 7:
PhoCl1.5£MVS, 8: PhoCl1.5£LS, FNPROCIISEMVIS] (B) is the same image as (A) with 5x

ncreased contrast.
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Engineering and characterizations of PhoCl
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Table $3. Summary of mutations in PhoCl2 variants.

Variants Mutations
PhoCI1.5f-MV Lys45GIn, Tyr117Cys, Vall43Met, Alald4Val, Argld5lys, Asn146Thr
PhoCI1.5f-L Lys49GIn, Tyr117Cys, ArgldSLlys, Asn146Thr, Lys202Leu

PhoCl1.5f-MVS Lys49GIn, Tyr117Cys, Vall43Met, Alal44Val, Argl45Lys, Asn146Thr, lle2075er
PhoCI1.5f-1S Lys4SGIn, Tyr117Cys, ArgldSlys, Asn146Thr, Lys202Leu, lle207Ser

PhoCl1.5f-MVLS Lys45GIn, Tyr117Cys, Vall43Met, Alald4Val, Argld5lys, Asn146Thr, Lys202Leu, lle207Ser

PhoCI2f Lys49GIn, Tyr117Cys, Argld5Llys, Asn146Thr, lle207Ser

PhoCl2c Lys4SGIn, CysS9Gly, Tyr117Cys, Argld5Lys, Asn146Thr

phocie 1) 22 (BRI PR/ HE NN R B A M AR M & R A M
— R ENEL2, FERNBEENHE
2)FE T B Phoclia E MR/ NS i@faE 4

— F AR AEE

1.0 1

PhoCl2¢

— mMaple
— PhoCl1
— PhoCl2c

— PhoC2f

— PhoCH .5f-MV
— PhoCH.5f-L

— PhoCH.5-MVS
— PhoCH.5{-LS

0.57

Normalized absorbance

350 400 450 500
Wavelength (nm)
Fig. 812 Absorbance spectra of mMaple and PhoCl variants. Compared to PhoCl1, increased

extinction coefficients at 405 nm were observed for the improved variants.
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Table S6. Summary data of optogenetic manipulation of protein translocation assay with PhoCl

variants.

Protein Photoconversion Dissociation
Half Time (s) Half Time (s)

PhoCl1 75.5 241

PhoCl2c 62.7 114

PhoCl2f 78.1 135

PhoCI1.5f-MV 83.6 160

PhoCI1.5f-L 69.6 155

Plateau followed by one phase decay fit was used in both analyses. For fit of photoconversion, R-

squared values range from 0.9900 to 0.9951. For fit of dissociation, R-squared values range from

0.7006 to 0.9040.
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Optogenetic control of protein localization

by PhoCl2 variants in HelLa cells
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Fig. 4 Optogenetic manipulation of protein translocation in HeLa cells. (A) Schematic of the NES-PhoCIl-mCherry photocleavage. (B) Representative images of 1RFTIE
HeLa cells expressing NES-PhoCl-mCherry before and after (15 min) photoconversion. Conversion was performed with 10 s violet light pulses (395/40 nm, 2

mW mm~2) every 15 s for 6 min. Inset is the same image with 10x increased contrast. Scale bar, 10 um. (C) Red fluorescence intensity ratios of cytoplasm to

nucleus at 15 min after photoconversion. Ratios were calculated for single cells. Values are means + SEM (n = 27 cells of PhoCl1, and n = 30 cells of

PhoCl2c¢). ****P < (0.0001 by unpaired two-tailed t test (t (55) = 6.606). (D) Red fluorescence intensity localization ratios of cytoplasm to nucleus versus time.

Values are means + SEM (n = 27 cells of PhoCl1 and PhoCl1.5f-L, and n = 30 cells of the other variants).
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Optogenetic manipulation of cell apoptosis using PhoCl2c
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