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Supplementary Figures

Supplementary Figure 1
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Sequence alignment of the N-terminal segments of the A. thaliana PIFs 1-8 according to Khanna

et al.! Red color marks the N-terminal methionine; violet and gray color indicate strictly conserved

and moderately conserved residues, respectively. Boxes highlight the conserved APB.A (red) and
APB.B (blue) segments.




Supplementary Figure 2
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The initial rates of the recovery reaction of the AtPhyB PCM following red-light exposure were
determined in bacterial lysate in the presence of different AtPIF variants and normalized to the
reading obtained for the EYFP negative control. Data indicate mean + SEM of n = 3 independent

biological replicates. See Fig. 2 for details.




Supplementary Figure 3
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Oligomeric state of the AtPIF variants. (A) 10 uM P6.100-EYFP were analyzed by size-exclusion

chromatography, where the yellow lines represent the absorption at 513 nm. (B-U) As in (A), but for
(B) P3; (C) P6; (D) P3.fus; (E); P6.fus; (F) P3.A; (G) P6.A; (H) P3.As; (1) P6.As; (J) P3.AA; (K) P6.AA; (L)
P3.AAfus; (M) P6.AAfus; (N) P3.A19; (O) P6.A19; (P) P3.A14; (Q) P6.A14; (R) P3.A8; (S) P6.A8; (T)

P3.B; (U) P6.B.
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Light-dependent interactions of the AtPIF variants with the Pfr state of the AtPhyB PCM. (A) A
mixture of 10 uM P6.100-EYFP and 50 uM AtPhyB PCM was exposed to red light and analyzed by
size-exclusion chromatography, where the yellow and red lines represent the absorption at 513 and
650 nm, respectively. (B-V) As in (A), but instead of P6.100-EYFP for (B) P3; (C) P6; (D) P3.fus; (E);
P6.fus; (F) P3.A; (G) P6.A; (H) P3.As; (1) P6.As; (J) P3.AA; (K) P6.AA; (L) P3.AAfus; (M) P6.AAfus; (N)
P3.A19; (O) P6.A19; (P) P3.A14; (Q) P6.A14; (R) P3.A8; (S) P6.AS8; (T) P3.B; (U) P6.B; (V) EYFP. The
schematics in the graphs indicate the composition of the AtPIF variants, with variants deriving from

AtPIF3 and AtPIF6 shown in red and blue, respectively.
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Supplementary Figure 5
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Light-dependent interactions of the AtPIF variants with the Pr state of the AtPhyB PCM. (A) A
mixture of 10 uM P6.100-EYFP and 50 uM AtPhyB PCM was exposed to far-red light and analyzed
by size-exclusion chromatography, where the yellow and red lines represent the absorption at 513
and 650 nm, respectively. (B-V) As in (A), but instead of P6.100-EYFP for (B) P3; (C) P6; (D) P3.fus;
(E); P6.fus; (F) P3.A; (G) P6.A; (H) P3.As; (1) P6.As; (J) P3.AA; (K) P6.AA; (L) P3.AAfus; (M) P6.AAfus;
(N) P3.A19; (0) P6.A19; (P) P3.A14; (Q) P6.A14; (R) P3.AS8; (S) P6.AS8; (T) P3.B; (U) P6.B; (V) EYFP. The

schematics in the graphs indicate the composition of the AtPIF variants, with variants deriving from

AtPIF3 and AtPIF6 shown in red and blue, respectively.
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Supplementary Figure 6
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Quantitative analyses of the light-dependent protein:protein interaction between AtPIF variants

and the AtPhyB PCM. (A) Titration of 20 nM P3-EYFP with increasing concentrations of dark-adapted
6




(gray) or red-light-exposed AtPhyB PCM (red), as monitored by anisotropy of the EYFP fluorescence.
Data points show averages of three biological replicates. The lines denote fits to single-site binding
isotherms. (B-U) As in (A), but instead of P3-EYFP for (B) P6; (C) P3.fus; (D) P6.fus; (E) P3.A; (F) P6.A;
(G) P3.As; (H) P6.As; (1) P3.AA; (J) P6.AA; (K) P3.AAfus; (L) P6.AAfus; (M) P3.A19; (N) P6.A19; (O)
P3.14; (P) P6.14; (Q) P3.8; (R) P6.8; (S) P3.B; (T) P6.B; (U) EYFP.
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Harnessing the AtPIF variants for the light-dependent regulation of gene expression in
mammalian cells. (A) SEAP expression was determined for the diverse AtPIF6 variants and
normalized to the constitutive expression of Gaussia luciferase. Black and red bars denote mean
normalized SEAP expression + SEM for n = 4 independent biological replicates under dark conditions
or red light, respectively. The numbers above the bars indicate the factor difference between dark
and red-light conditions for a given AtPIF6 variant. (B) As panel (A) but for the AtPIF3 variants. (C)
As panel (A) but for the AtPIF1 variants.
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Light-dependent regulation of gene expression in mammalian cells. The experiment was
conducted as described in Fig. 5 but the cells were incubated in darkness for 48 h (black bars) or for
24 h under 20 pmol m2 st 660-nm light, followed by 20 umol m2 s* 740-nm light for another 24 h
(brown). (A) SEAP expression was determined for the diverse AtPIF6 variants and normalized to the
constitutive expression of Gaussia luciferase. Bars denote mean normalized SEAP expression + SEM
for n = 4 independent biological replicates. (B) As panel (A) but for the AtPIF3 variants. (C) As panel
(A) but for the AtPIF1 variants.




Supplementary Figure 9

Analysis of the purified AtPIF3/6-EYFP proteins and the AtPhyB PCM by denaturing

polyacrylamide gel electrophoresis.
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Supplementary Tables

Supplementary Table 1. Amino-acid sequences of the AtPIF variants used in this study.

Name Sequence?®
p1.100 MHHFVPDFDT DDDYVNNHNS SLNHLPRKSI TTMGEDDDLM EELWONEeVV
' VONQRLHTKK PSSSPPKLLP SMDPQQQPSS DQNLFIQEDE MTSWLHYPLR
p3.100 MPLFELFRLT KAKLESAQDR NPSPPVDEVV ERBVWENE®IS TOSQSSRSRN
' IPPPQOANSSR AREIGNGSKT TMVDEIPMSV PSLMTGLSQD DDEVPWLNHH
P6.100 MMFLPTDYCC RLSDQEYMEH VFENGQILAK [J@RSNVSLHN QRTKSIMDLY
' EAEYNEDFMK SITHGGGGAI TNLGDTQVVP QSHVAAAHET NMLESNKHVD
b1 MDDDLMBILW ONE8VVVONQ RLHTKKPSSS PPKLLPCMDP QQQPSSDONL
FIQEDEMTSW LHYPLR
b3 MVDEVVERVW ENEEISTOSQO SSRSRNIPPP QANSSRAREI GNGSKTTMVD
EIPMSVPSLM TGLSQDDDEV PWLNHH
b MDQEYMB#VE ENEEILAKGO RSNVSLHNQR TKSIMDLYEA EYNEDFMKSI
THGGGGAITN LGDTQVVPQS HVAAAHETNM LESNKHVD
p3.L1 MVDEVVERVW ENEEISTOSO SSRSRRAREI GNGSKTTMVD EIPMSVPSLM
' TGLSQDDDEFV PWLNHH
p6.L1 MDQEYMB#VEF ENEEILAKGO RSNMDLYEAE YNEDFMKSII HGGGGAITNL
' GDTQVVPQSH VAAAHETNML ESNKHVD
p3.L2 MVDEVVERVW ENEEISTOSQ SSRSRNIPPP QANSSRAREI GNGSKTTMIG
' LSQDDDEVPW LNHH
p6.L2 MDQEYMB#VEF ENEEILAKGO RSNVSLHNQR TKSIMDLYEA EYNEDAITNL
' GDTQVVPQSH VAAAHETNML ESNKHVD
p3.LP1 MVDEVVERVW ENEEISTOSQ SSRSRKPSSS PPKLLPCMDP QQQPSSDMTG
' LSODDDEVPW LNHH
p6.LP1 MDOEYMBBVEF ENE®ILAKGQ RSNKPSSSPP KLLPCMDPQQ QPSSDAITNL
‘ GDTQVVPQSH VAAAHETNML ESNKHVD
p3.LS MVDEVVEBVW ENEEISTOSO SSRSRDSAGS AGSAGMTGLS QDDDEFVPWLN
' HH
P6.LS MDQEYMB#VF ENEEILAKGO RSNDSAGSAG SAGAITNLGD TQVVPQSHVA
‘ AAHETNMLES NKHVD
P1.fus MDDDLMBLW ONE8VVVONQ RLHTKQNLFI QEDEMTSWLH YPLR
P3.fus MVDEVV@BVW ENEEISTQOSQ SSRSRMTGLS QDDDEFVPWLN HH
p6.f MDQEYMBRVF ENEEILAKGQ RSNAITNLGD TQVVPQSHVA AAHETNMLES
.TuUs
NKHVD
P1.A MDDDLMELW ONESVVVONQ RLHTKKPSSS PPKLLP
P3.A MVDEVVEIBVW ENE®ISTOSO SSRSRNIPPP QANSSRAREI GN
P6.A MDQEYMEBVE ENE®ILAKGQ RSNVSLHNQR TKSIMDLYEA
P1.B MSMDPQQQPS SDONLFIQED EMTSWLHYPL R
P3.B MGSKTTMVDE IPMSVPSLMT GLSQDDDEVP WLNHH
P6.B MEYNEDFMKS ITHGGGGAIT NLGDTQVVPQ SHVAAAHETN MLESNKHVD
P1.As MDDDLMELW ON[E8VVVONQ RLHTK
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P6.14 MDQEYMERVE ENEeI

P1.8 MELWONES
P3.8 MEvWENES
P6.8 VElvFENES

2 Red color marks the N-terminal methionine; violet and gray color indicates strictly conserved

and moderately conserved residues, respectively.
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