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Figure S1. Growth complementation of E. coli EW11 in selective medium across a
four-day incubation. Growth complementation of the Fd split after residue 35 at different
times, including (A) three Fd-f1-Nb and GFP-Fd-f2 variants and (B) three Fd-f1-GFP and
Nb-Fd-f2 variants. Data points represent the mean absorbance values of cultures
following 24, 48, 72, and 96 hours of growth in m9sa. The top panel represents growth in
the presence of inducers while the bottom represent growth in the absence. Data
represents the average of three biological replicates, with error bars representing *1

standard deviation.
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Figure S2. E. coli EW11 growth in non-selective medium when expressing sFd-35
fragments having Fd-f1 fused to Nbs and Fd-f2 fused to GFP. E. coli EW11
expressing different Fd-f1-Nb and GFP-Fd-f2 variants (split after residue 35) were grown
overnight at 37°C in non-selective m9c media which includes sulfur-containing amino
acids. No significant differences (p > 0.1, two-tailed Welch’s t-test) in optical density are
observed between cultures in which expression of split ferredoxin fusions from Figure 1C
are induced (fop) or not induced (bottom).
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Figure S3. E. coli EW11 growth in non-selective medium when expressing sFd-35
fragments having Fd-f1 fused to GFP and Fd-f2 fused to Nbs. E. coli EW11
expressing different Fd-f1-GFP and Nb-Fd-f2 variants (split after residue 35) were grown
overnight at 37°C in non-selective m9c media which includes sulfur-containing amino
acids. No significant differences (p > 0.1, two-tailed Welch’s t-test) in optical density are
seen between cultures in which expression of split ferredoxin fusions from Figure 1D are
induced (fop) or not induced (bottom).
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Figure S4. E. coli EW11 growth in non-selective medium when expressing sFd-55
fragments having Fd-f1 fused to Nbs and Fd-f2 fused to GFP. Cells expressing
different Fd-f1-Nb and GFP-Fd-f2 variants were grown overnight at 37°C in non-selective
medium which includes sulfur-containing amino acids. No significant difference in optical
density (p > 0.1; two-tailed Welch’s t-test) are observed between cultures expressing the
variants from Figure 2A in the presence (fop) or absence (bottom) of inducers.
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Figure S5. E. coli EW11 growth in non-selective medium when expressing sFd-55
fragments having Fd-f1 fused to GFP and Fd-f2 fused to Nbs. Cells expressing
different Fd-f1-GFP and Nb-Fd-f2 variants were grown overnight at 37°C in non-selective
m9c medium which includes sulfur-containing amino acids. No significant differences in
optical density are observed between expressing the split Fd fusions from Figure 2B in
the presence (top) or absence (bottom) of inducers (p > 0.05, two-tailed Welch’s t-test).
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Fig. S6. GFP induction curve. E. coli EW11 harboring the vector for GFP expression
(pPATO19) were induced with 0, 0.1, 1, 10, 100, and 1000 nM AHL in non-selective M9c
medium. After 20 hours at 37°C, fluorescence (Fl) to optical density (OD) were measured
and the ratio was calculated. The data represent the mean from three biological
replicates, while error bars represent £1 standard deviation. The line represents the FI/OD
ratio for cells grown in the absence of inducer.
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Fig. S7. Effect of inducing GFP expression on Fd complementation. GFP was co-
expressed with (A) native Fd and (B) a Fd-C42A mutant. E. coli EW11 were incubated at
37°C for 48 hours in selective medium containing varying concentrations of aTc (0, 25,
50, and 100 ng/mL) and AHL (0, 1, 10, and 100 nM), which induce expression of the Fds
and GFP, respectively. Growth complementation was not observed with Fd in the
absence of inducer, while all other induction conditions presented similar growth
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complementation. Data represent the mean of three biological replicates.
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Fig. S8. Growth of cells expressing domain insertion variants under non-selective
conditions. GFP was co-expressed with (A) native Fd, (B) Fd-C42A, (C) Fd-LaG-2, (D)
Fd-LaG-16, and (E) Fd-LaG-41 in E. coli EW11. E. coli EW11 were incubated at 37°C for
20 hours in non-selective medium containing varying concentrations of aTc (0, 25, 50,
and 100 ng/mL) and AHL (0, 1, 10, and 100 nM), which induce expression of the Fds and
GFP, respectively. All experiments were performed using three biological replicates.



Table S1. Plasmids used in this study. Listed for each plasmid are the name, antibiotic
resistance marker (AbR), origin of replication (ori), promoters (P1 and P2) used to
regulate protein expression, and proteins expressed (Protein #1 and #2). For protein
fusions, the linker sequences (Linker #1 and #2) are provided. n/a, not applicable.

Name AbR ori P1 Protein #1 Linker #1 P2 Protein #2 Linker #2
pFd007 Cén ColE1 | Ptet MI-Fd (1-99) n/a n/a n/a n/a
PRAOT | & | colEt | Pret MI Fd-C42A n/a n/a n/a i
psHoot | Ka" | cor | P GFP mut3b n/a n/a n/a "
pSACO1 Sg‘ p15A PrfO Zea mays FNR n/a Prfo Zea mays SIR a
paTo19 | @ p%(1:1 Flas GFP mut3b n/a n/a n/a i

pRA'°5007'3 CFQ” ColE1 | Ptet | Fd(1-35)::FKBP (GG?&SM P(':a Fd(36-99):FRB (GG(;?S)ZA
pAT020 | S | ColEt | Ptet | Fd(1-35:LaG-2 | (SCGTSRA | Pla | pya6.gg)iarp | (SECTSIA
pATO21 CRE“ ColE1 | Ptet | Fd(1-35):GFP (GGifS)ZA P(':a Fd(36'929)”'-aG' (GG(jﬁSbA
pAT022 CF;“ ColE1 | Ptet | Fd(1-35):LaG-16 (GG?&S%A Pc'a Fd(36-99)::GFP (Geiﬁs)zp‘
pAT023 CR'E“ ColE1 | Ptet | Fd(1-35):GFP (GG?&S)Z’* P(':a Fd(36'91’2)“"aG' (GGf\f\SbA
pAT024 | S | ColEt | Ptet | Fd(1-35):LaG41 | (CCGTSIA | Pla | pya6.g0).rp | (CSCOSIA
pAT025 CF;“ ColE1 | Ptet | Fd(1-35)::GFP (GG?&SM Pc'a Fd(36‘3‘2)“"ae' (GGfﬁs)ZA
pAT026 | S | ColEt | Ptet | Fd(1-55):LaG-2 | (SCGTSRA | Pla | pyisegg)uarp | (SECTSIA
pAT027 Cé“ ColE1 | Ptet | Fd(1-55):GFP (GGiiS)zA P(':a Fd(56'9§)“'-aG' (Geiis)zA
paT028 | X" | ColE1 | Ptet | Fo(1-55):LaG-16 | (SCCTSRA Pc'a Fd(56-09):GFp | (SCSSSRA
pAT029 CR'[“ ColE1 | Ptet | Fd(1-55)::GFP (Ge%is)zA P(':a Fd(56'91’2)”"ae' (Geiﬁs)ZA
pATO30 Cé“ ColE1 | Ptet | Fd(1-55):LaG-41 (GGiiS)zA P(':a Fd(56-99)::GFP (Geiis)zA
pAT031 Cg‘ ColE1 | Ptet | Fd(1-55)::GFP (GG%&SM Pc'a Fd(56‘391’)“LaG' (GGC;&S)ZA
pAT032 CI_\'E“ ColE1 | Ptet | Fd(1-35):LaG-2 (GGi(A;S”A P(':a Fd(36-99)::GFP (GG%;\S)ZA
pATO33 Cé“ ColE1 | Ptet | Fd(1-35):LaG-2 (GGifs)zA P(':a Fd(36-99)::GFP (GGCE&S”A
pATO34 | L | ColE1 | Ptet | Fd(1-35):Lag2 | (CCCTSMA P(':a Fd(36-09):Fp | (SCSSSHA
pAT035 Cé“ ColE1 | Ptet | Fd(1-35):LaG-2 (GG?&SM P(':a Fd(36-99)::GFP (GG%;\S)ZA
pATO36 Cé“ ColE1 | Ptet | Fd(1-35):LaG-2 (GGiﬁS)zA P(':a Fd(36-99)::GFP (GGE&S%A
paT037 | L | ColE1 | Pret | Fd(1-35):aG2 | (CCCSSMA | Pl | py36 g9)ugrp | (SCSESEA
pAT038 CR'E“ ColE1 | Ptet | Fd(1-35)::GFP (GG?&S”A Pc'a Fd(36'9§)”"ae' (GG%C;‘\S”A
PAT039 | Cm | ColE1 | Ptet | Fd(1-35::LaG-16 | (GGGGS)A | Pla | Fd(36-99):GFP | (GaGGS)A

10




R AA c AA
pAT040 CFT ColE1 | Ptet | LaG-2inserted Fd (GGGA§S)2A n/a n/a n/a
pAT041 CF\r,n ColE1 | Ptet | LaG-16 inserted Fd (GGGA§S)2A n/a n/a n/a
pAT042 Cm ColE1 | Ptet | LaG-41 inserted Fd (GGGGS)A n/a n/a

R AA n/a
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