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Supplementary Figure 1 | Characterization of PhyB* biotinylation and of the PhyB*-binding 

capacity of the NeutrAvidin agarose beads. Different amounts of PhyB* were incubated with 10 µl of 

NeutrAvidin beads for 1 h. Afterwards, the beads were pelleted by centrifugation and the 

fluorescence of unbound PhyB* in the supernatant was measured. Comparing this value with the 

PhyB* fluorescence before the addition of the beads allowed to calculate the percentage of beads-

bound PhyB*. All data are means ± s.d. (n = 3). 
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Supplementary Figure 2 | Multiple amino acid sequence alignment of phytochrome interaction 

factors (PIFs) from different plant species. The depicted PIF sequences (GenBank accession number 

are shown) were aligned by MAFFT (Katoh and Standley, 2013) (EMBL-EBI) with default 

parameter settings and displayed using BioEdit (Hall, 1999). Identities and similarities are 

highlighted as shaded amino acids (90% shade threshold, BLOSUM62 matrix). The amino acid 

positions are indicated with respect to A. thaliana PIF6. 
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Supplementary Figure 3 | Comparison of the light-controlled affinity purification with established 

purification methods. HEK-293T cells were transfected with plasmids (see Figure 2A) that encode 

GFP fused to the depicted different affinity tags and the untagged red fluorescent protein mCherry. 

During the purification process, fluorescence of GFP and of the background control mCherry was 

measured and is shown as percentage compared to the ones of the cell lysate. For each replicate, 

4 x 106 cells were lysed with 500 µl of lysis buffer and proteins were purified with 50 µl of beads. 

FT, flow-through; W1-W4, wash 1-4. Data are means ± s.d. (n = 3). 
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Supplementary Table 5 | Plasmids generated in this study. The following plasmids were used for 

the cloning: pcDNA3_mζ-SBP (Molnar et al., 2012), pHB111 (Beyer et al., 2018), pLVX-IRES-

ZsGreen1 (Clontech, Mountain View, CA), pMH212 (Hörner et al., 2014), pRS315 (Sikorski and 

Hieter, 1989). The sequences of the used oligonucleotides are depicted in Supplementary Table 6. 

Plasmid Description 

pMH501 5’LTR-PCMV-mCherry-IRES-mGFP_SBP-3’LTR 

mCherry was amplified from pMH212 using oligos oMH501 and oMH502; IRES was amplified 

from pLVX-IRES-ZsGreen1 using oligos oMH418 and oMH419; mGFP was amplified from 

pHB111 using oligos oMH505 and oMH507; SBP-tag was amplified from pcDNA3_mζ-SBP using 

oMH508 and oMH509; All four PCR products were Gibson-cloned into EcoRI/MluI digested pLVX-

IRES-ZsGreen1. 
 

pMH502 5’LTR-PCMV-mCherry-IRES-mGFP_TEVCS_proteinA-3’LTR 

mCherry was amplified from pMH212 using oMH501 and oMH502; IRES was amplified from 

pLVX-IRES-ZsGreen1 using oMH418 and oMH419; mGFP was amplified from pHB111 using 

oligos oMH505 and oMH507; TEVCS_proteinA was amplified from pRS315 using oligos oMH511 

and oMH512; All four PCR products were Gibson-cloned into EcoRI/MluI digested pLVX-IRES-

ZsGreen1. 
 

pMH503 5’LTR-PCMV-mCherry-IRES-mGFP_PIF6(1-100)-3’LTR 

mCherry was amplified from pMH212 using oMH501 and oMH502; IRES was amplified from 

pLVX-IRES-ZsGreen1 using oMH418 and oMH419; mGFP_PIF6(1-100) was amplified from 

pHB111 using oligos oMH505 and oMH513; All three PCR products were Gibson-cloned into 

EcoRI/MluI digested pLVX-IRES-ZsGreen1. 
 

pMH508 5’LTR-PCMV-mCherry-IRES-mGFP_PIF6(18-36)-3’LTR 

mCherry was amplified from pMH212 using oMH501 and oMH502; IRES was amplified from 

pLVX-IRES-ZsGreen1 using oMH418 and oMH419; mGFP was amplified from pHB111 using 

oligos oMH505 and oMH507; PIF6(18-36) was amplified from pHB111 using oligos oMH536 and 

oMH537. All four PCR products were Gibson-cloned into EcoRI/MluI digested pLVX-IRES-

ZsGreen1. 

 

pMH511 5’LTR-PCMV-ZAP70_PIF6(1-100)-IRES-ZsGreen1-3’LTR 

ZAP70 was amplified from pSV10.1 (Arthur Weiss, USA) using oligos oMH531 and oMH532; 

PIF6(1-100) was amplified from pHB111 using oligos oMH525 and oMH526; Both PCR products 

were Gibson-cloned into EcoRI/SpeI digested pLVX-IRES-ZsGreen1. 

 

pMH512 5’LTR-PCMV-mCherry-IRES-mGFP_PIF6(15-33)-3’LTR 

This plasmid was cloned as described for pMH508 except that oligos oMH541 and oMH542 were 

used for amplification of PIF6(15-33) from pHB111. 

 

pMH513 5’LTR-PCMV-mCherry-IRES-mGFP_PIF6(18-33)-3’LTR 

This plasmid was cloned as described for pMH508 except that oligos oMH536 and oMH542 were 

used for amplification of PIF6(18-33) from pHB111. 

 

pMH516 5’LTR-PCMV-mCherry-IRES-mGFP_PIF6(15-36)-3’LTR 

This plasmid was cloned as described for pMH508 except that oligos oMH541 and oMH537 were 

used for amplification of PIF6(15-36) from pHB111. 

 

pMH521 5’LTR-PCMV-ZAP70_PIF6(15-36)-IRES-ZsGreen1-3’LTR 

ZAP70 was amplified from pMH511 using oMH531 and oMH573; PIF6(15-36) was amplified from 

pMH516 using oMH563 and oMH572; Both PCR products were Gibson-cloned into EcoRI/SpeI 

digested pLVX-IRES-ZsGreen1. 
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Supplementary Table 6 | Sequences of the oligonucleotides used in this study. 

Oligo Sequence (5’ 3’) 

oMH418 ACTAGTTCTAGAGCGGCCGC 

oMH419 CATATTATCATCGTGTTTTTCAAAGGAAAACC 

oMH501 CACCGACTCTACTAGAGGATCTATTTCCGGTGAATTCGCCACCATGGTGAGCAAGGGCGA

GGAGGATAAC 

oMH502 AGGGAGAGGGGCGGGATCCGCGGCCGCTCTAGAACTAGTTTACTTGTACAGCTCGTCCAT

GCCGC 

oMH505 GGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGTGAGCAAGGGCGAGGAGCTG    

oMH507 ACCAGCAGAACCTGCGGAGCC 

oMH508 CTGTACAAGGGCTCCGCAGGTTCTGCTGGTATGGACGAGAAGACCACCGGCTGGAG 

oMH509 CACAAATTTTGTAATCCAGAGGTTGATTGTTCCAGACGCGTTCAGGGCTCCCTCTGGCCC

TGGG 

oMH511 CTGTACAAGGGCTCCGCAGGTTCTGCTGGTGTCGACGGATCCGAGAATCTTTATTTTCAG 

oMH512 CACAAATTTTGTAATCCAGAGGTTGATTGTTCCAGACGCGTCTAAAGAGCCGCGGAATTC

GCG 

oMH513 CACAAATTTTGTAATCCAGAGGTTGATTGTTCCAGACGCGTTCAGTCAACATGTTTATTGC

TTTCCAACATGTTTGTTTC 

oMH525 GGCTCCGCAGGTTCTGCTGGT 

oMH526 GAGAGGGGCGGGATCCGCGGCCGCTCTAGAACTAGTCAGTCAACATGTTTATTGCTTTCC

AACATGTTTGTTTC 

oMH531 GACACCGACTCTACTAGAGGATCTATTTCCGGTGAATTCGCCACCATGCCAGACCCCGCG

GCGCAC 

oMH532 GAACATCATACCAGCAGAACCTGCGGAGCCGGCACAGGCAGCCTCAGCC 

oMH536 CTGTACAAGGGCTCCGCAGGTTCTGCTGGTATGGAGCTTGTGTTTGAGAATGGCC 

oMH536 CTGTACAAGGGCTCCGCAGGTTCTGCTGGTATGGAGCTTGTGTTTGAGAATGGCC 

oMH537 CACAAATTTTGTAATCCAGAGGTTGATTGTTCCAGACGCGTTCAAACGTTGGATCTTTGG

CCCTTTGC 

oMH537 CACAAATTTTGTAATCCAGAGGTTGATTGTTCCAGACGCGTTCAAACGTTGGATCTTTGG

CCCTTTGC 

oMH541 CTGTACAAGGGCTCCGCAGGTTCTGCTGGTCAAGAGTATATGGAGCTTGTGTTTGAGAAT

G 

oMH542 CACAAATTTTGTAATCCAGAGGTTGATTGTTCCAGACGCGTTCATCTTTGGCCCTTTGCAA

GAATCTGG 

oMH563 CAAGAGTATATGGAGCTTGTGTTTGAGAATG 

oMH572 GAGAGGGGCGGGATCCGCGGCCGCTCTAGAACTAGTCAAACGTTGGATCTTTGGCCCTTT

GC 

oMH573 CATTCTCAAACACAAGCTCCATATACTCTTGACCAGCAGAACCTGCGGAGCC 

 

Supplementary Tables 1-4 are available as separate files.  
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