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Supporting Methods

Cloning and mutagenesis. A synthetic construct encoding for mOrange-linker-mCherry inserted in a
pUCS57 cloning vector was ordered (Genscript, USA). Circular polymerase extension cloning (CPEC)" was
used to clone the DNA encoding for this construct from pUC57 to the bacterial expression vector pET28a
(Novagen), creating pET28a-mOrange-L9-mCherry. Briefly, primers mOrange F and Streptag_R
(Supporting Table 2) were used to amplify mOrange-linker-mCherry, while primers Strptg_dwnsvec and
mOrange_throm were used to amplify and linearize pET28a (Novagen), using high-fidelity DNA
polymerase (Phusion, NEB). Primers were designed to incorporate overlapping ends in the PCR
fragment, allowing the subsequent CPEC reaction. A CPEC-based mutational strategy was also used to
introduce the various combinations of reversions R125l1, V127T and T180I (numbering relative to DsRed)
in one or both of the fluorescent domains. PCR fragments were generated using primers (Supporting
Table 1) that introduced one or more of the desired reversions at the ends of fragments. Fragments were
then combined and circularized using CPEC (Supporting Figure 1). To produce single mCherry domains
for the intermolecular dimerization studies, site-directed deletion mutagenesis was carried out using a
modification of a previously published mutagenesis technique, allowing a one-step 913 bp deletion of
DNA encoding mOrange and linker’. To generate pET28a-mCherry, a primer pair (del_mOrange_R and
del_mOrange_F) was designed with complementary 5’- and 3’-ends, ensuring amplification of the entire
expression plasmid except the part encoding mOrange and linker. To produce the pET28a-LSSmOrange-
L9-mCherry constructs, we introduced LSSmOrange-specific mutations® using a mutational CPEC
strategy with primer pairs A44V_R & G196D F, A44V F & F83L_R, F83L_F & W143M_R, W143M_F &
161D M163L_R and 1161D_M163L_F & G196D. To produce the bacterial expression vectors pET28a-
redCALWY-1 and pET28a-redCALWY-4, the ATOX-L9-WD4 insert was amplified from pET28a-eCALWY-
1 or pET28a-eCALWY-4 using primers Ins_redeCalwy F and Ins_redeCalwy R. In parallel, pET28a-
mOrange-L9-mCherry was PCR-linearized using primers Vec_redeCalwy F and Vec redeCalwy R and
insert and vector were combined using CPEC. To produce the pGen2.1-redCALWY-4 mammalian
expression construct, we took as starting template pGen2.1-mOrange2(R125l)-linker-mCherry (R125l), a
vector bearing a synthetic mammalian expression construct (Genscript), restricted it with Kpnl and BspEl

and ligated it to an insert cut from peCALWY-4* with the same restriction enzymes. pGen2.1-redCALWY-
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1 was generated by reverting the cysteine-to-serine mutation of the third cysteine of the WD4 domain in
pGen2.1-redCALWY-4 back to a cysteine using primers WD4 S to C3 F and WD4_S to C3 R.
Primers RCS_mOr2_1125R_F and RCS_mCh_I125R_F were used to introduce the 1125R mutations in
pGen2.1-redCALWY-4. All plasmids were confirmed by sequencing prior to use.

Protein expression and purification. E. coli BL21(DE3) transformed with expression plasmid was
grown to ODggo in 500 mL (for the red protease constructs) or 2 L (for the redCALWY constructs)
Lysogeny Broth (LB) medium containing 50 ug/mL kanamycin in a shaking incubator at 37 °C. Following
induction with 0.1 mM IPTG, the bacterial cultures were grown overnight at 25 °C. Cells were harvested
by centrifugation and lysed using 10 mL BugBuster Protein Extraction reagent (Novagen) with 10 pL
Benzonase. Proteins were purified by Ni-NTA affinity chromatography and were subsequently loaded
onto a size exclusion column (Sephacryl S200, GE Healthcare). The SEC fractions were analyzed by
SDS PAGE for correct size and purity, pooled and concentrated using 10 kDa MWCO centrifugation
filters. The single domain mCherry constructs used for anisotropy studies were purified by Ni-NTA
chromatography only, as SDS-PAGE revealed this single purification step to result in sufficient purity of
these constructs. Since His-tags are known to readily bind zinc®, they were removed from all Zn**-sensor
constructs using thrombin cleavage. After elution from the Ni-NTA column, the buffer was exchanged to
thrombin cleavage buffer (20 mM Tris-HCI (pH 8.4), 150 mM NaCl, 2.5 mM CacCl,) using PD10 desalting
columns (GE, Healthcare). Cleavage of the thrombin recognition site between the His-tag and the
mOrange N-terminus was initiated by the addition of 0.3 U thrombin protease (Novagen) per mg target
protein at a 0.2 mg/mL target protein concentration. Cleavage was carried out at 4 °C for 20 hours, after
which 1 mM phenylmethylsulfonyl fluoride (PMSF, Sigma) was added to inactivate the thrombin enzyme.
Proteins were then loaded onto Ni-NTA once again. Elution of protein without a His-tag from the Ni-NTA
required a buffer containing 30 mM imidazole, presumably due to a weak affinity of the WD4 and/or
ATOX1 domain for Ni-NTA, as previously noted for Wilson disease proteins®. Uncleaved protein remained
behind on the Ni-column at this imidazole concentration. The red Zn** sensor proteins were subsequently
further purified by SEC chromatography. The SEC fractions were analyzed by SDS PAGE for correct size

and purity, pooled and concentrated using 10 kDa MWCO centrifugation filters.
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Supporting Figure 1. Schematic overview of mutational CPEC strategy. In order to introduce mutations at four different positions in
the mOrange-linker-mCherry protease sensor simultaneously, a mutational CPEC strategy was followed. At each of the positions,
mOrange 125/127, mOrange 180, mCherry 125/127 and mOrange 180 (labeled 1 to 4 respectively), primers were designed to allow
amplification of four different fragments (labeled A, B, C and D). Primers were designed to incorporate different mutations into the
ends of PCR fragments in such a way that both ends of each fragment overlapped with the ends of adjacent fragments, with a
melting temperature of about 72 °C (calculated using Thermo Scientific's online m tool

(http://www.thermoscientificbio.com/webtools/tmc/)). These fragments were subsequently recombined in a CPEC reaction, at

equimolar concentration and 200 ng of vector fragment D. The primers used at positions 1 to 4, as well as the mutations they were

designed to introduce, are listed in Table S1.
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Supporting Table 1. Overview of primers used in mutational CPEC to generate small library of mOrange-linker-mCherry variants.

Each primer is designed to introduce a mutation at a location indicated schematically in Supporting Figure 1.

Mutation Position/Fragment |Primer orientation |Sequence (5'-->3') primer number
mOrange R125| 1/D anti-sense CGGAAAGTTAGTGCCAATCAGCTTCAC 1
mOrange R125I/T127V 1/D anti-sense CGGAAAGTTAACGCCAATCAGCTTCAC

mOrange T127V 1/D anti-sense GGAAAGTTAACGCCGCGCAGC 3
none 1/D anti-sense GGAAAGTTAGTGCCGCGCAGC 4
mOrange R125| 1/A sense GTGAAGCTGATTGGCACTAACTTTCCG 5
mOrange R125I/T127V 1/A sense GTGAAGCTGATTGGCGTTAACTTTCCG 6
mOrange T127V 1/A sense GCTGCGCGGCGTTAACTTTCC 7
none 1/A sense GCTGCGCGGCACTAACTTTCC 8
mOrange T180 (WT) 2/A anti-sense GGCTTTGTAGGTGGTTTTAACTTCAGAGG 9
mOrange T180I 2/A anti-sense GGCTTTGTAGATGGTTTTAACTTCAGAGGTG 10
none 2/B sense CCTCTGAAGTTAAAACCACCTACAAAGCC 11
mOrange T180| 2/B sense CACCTCTGAAGTTAAAACCATCTACAAAGCC 12
mCherry R125| 3/B anti-sense CAGACGGGAAGTTAGTACCAATCAGTTTTACTTTATAG 13
mCherry R1251/T127V 3/B anti-sense CAGACGGGAAGTTAACACCAATCAGTTTTACTTTATAG 14
mCherry T127V 3/B anti-sense CGGGAAGTTAACACCACGCAGTTTTACTTTATAG 15
mCherry T127V 3/B anti-sense CGGGAAGTTAGTACCACGCAGTTTTACTTTATAG 16
mCherry R125| 3/C sense CTATAAAGTAAAACTGATTGGTACTAACTTCCCGTCTG 17
mCherry R1251/T127V 3/C sense CTATAAAGTAAAACTGATTGGTGTTAACTTCCCGTCTG 18
mCherry T127V 3/C sense CTATAAAGTAAAACTGCGTGGTGTTAACTTCCCG 19
none 3/C sense CTATAAAGTAAAACTGCGTGGTACTAACTTCCCG 20
none 4/C anti-sense CGCTTTGTACGTGGTTTTCACTTCC 21
mCherry T180I 4/C anti-sense GCTTTGTAGATGGTTTTCACTTCCGC 22
none 4/D sense GGAAGTGAAAACCACGTACAAAGCG 23
mCherry T180I 4/D sense GCGGAAGTGAAAACCATCTACAAAGC 24
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Supporting Table 2. Overview of other primers used for cloning and site-directed mutagenesis.

Name

Sequence (5'-->3')

Strptg_dwnsvec

GTCCCATCCGCAGTTCGAGAAATAAGCTGAGCAATAACTAGCATAACCCCTTG

mOrange_F

ATGGTGAGCAAAGGTGAGGAAAAC

Streptag_R

TTATTTCTCGAACTGCGGATGGGAC

mOrange_throm

GTTTTCCTCACCTTTGCTCACCATATGGCTGCCGCGCGG

del_mCherry_F

CGAACTGTATAAATAAGCTGAGCAATAACTAGCATAACCCCTTGGGGCC

del_mOrange_R

GTCCTCTTCGCCCTTAGAAACCATATGGCTGCCGCGCG

del_mOrange_F

GTTTCTAAGGGCGAAGAGGACAATATGGCTATCATCAAAGAGTTCATGCG

del_mCherry_R

GTTATTGCTCAGCTTATTTATACAGTTCGTCCATACCGCCAGTAGAATGACG

A44V _F

TTTCCAGACTGTTAAACTGAAGGTGACCAAAGGCGG

A44V_R ACCTTCAGTTTAACAGTCTGGAAGCCCTCATACGG

F83L_F TCCCCGATTATTTAAAACTGTCATTCCCGGAAGGCTTCAAATG

F83L_R GACAGTTTTAAATAATCGGGGATATCTGCAGGGTGTTTAACATACGCCTTG
W143M_F ACTATGGGCATGGAAGCTTCCTCTGAACGTATGTATCCG

W143M_R GAAGCTTCCATGCCCATAGTCTTTTTCTGCATAACCG

1161D&M160L_mOrF

GGTGAGGACAAACTGCGTCTGAAGCTGAAAGATGGC

1163D&M160L_mOrR

GACGCAGTTTGTCCTCACCTTTCAGCGCGCC

G196D _F

TGCTTACATTGTAGATATTAAACTGGATATCACGAGCCATAACGAG

G196D_R

CCAGTTTAATATCTACAATGTAAGCACCCGGCAGTTG

Vec_redeCalwy_F

TTCAGTCTCGGTACCGATGGTTTCTAAGGGCGAAGAGGACA

Vec_redeCalwy_R

GCATTCCGGATTTATACAGTTCGTCCATACCGCCAG

Ins_redeCalwy_F

GGACGAACTGTATAAATCCGGAATGCCGAAGCAC

Ins_redeCalwy_R

TTAGAAACCATCGGTACCGAGACTGAAGCCTCAAATC

WD4 S to C3 F

ATGACCTGTGCATCCTGTGTCCATTCCATTG

WD4_S_to_C3 R

CACAGGATGCACAGGTCATGCCGGCAATGG

RCS_mOr2_I1125R_F

CTATAAAGTAAAACTGCGTGGTACGAATTTTCCCTCAGATGGACC

RCS_mOr2_1125R_R

CGTACCACGCAGTTTTACTTTATAGATGAACTCCCCATCCTG

RCS_mCh_I125R F

CAAGGTGAAGCTTAGAGGCACAAACTTTCCAAGCGACG

RCS_mCh_I125R_R

GTGCCTCTAAGCTTCACCTTGTATATAAACTCGCCG
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Supporting Figure 2. Nucleotide and amino acid sequence of the mOrange-L9-mCherry ORF in bacterial expression vector
pET28a. The DNA sequence is shown in lowercase, with the single letter amino acid code shown beneath each codon in
uppercase. The His-tag is highlighted in dark yellow, the two thrombin cleavage sites (found in both the N- and the C-terminal
regions) in green, mOrange in yellow, the linker (interrupted by a TEV cleavage site highlighted in turquoise) in bright green,
mCherry in red, and the Strep-Il tag in black. Positions that were subjected to mutagenesis to test for enhanced FP self-association,

R125, T127 and T180, are highlighted in grey in both the mOrange and mCherry sequences. Positions that were mutated to convert

EYo[efe]e:ls[e:slecatcatcatcatecatecactslestleslslec tggtgccgcgcggcagcleys
(CEEEEE H H H H H HEJEEENE L V P R G S @
atggtgagcaaaggtgaggaaaacaatatggcaatcattaaagagtttatgcgtttcaag
MV S K G E ENNMMATI 1T KEFMR F K
gtccgtatggaaggttctgtgaacggtcacgagttcgagattgaaggcgagggtgagggt
V R MEGS VN GHEFE 1T EGE G E G
cgtccgtatgagggcttccagac laaactgaaggtgaccaaaggcggtcctctgecg
R P Y E G F QT K L KV T K G G P L P
ttcgcctgggatatcctgtcteccgcaattcacatatgggtccaaggecgtatgttaaacac
FAWUDI L SPQFTY G S KA AY V KH
cctgcggatatcccggatta aaactgtccttcccggaaggcttcaaatgggagegt
P A D1 P DY K L S F P EGF K W E R
gtaatgaacttcgaggacggcggcgtcgtaaccgttacccaggactcctctctgcaggac
VMNUFEDGG GV VTVTAQDS S L QD
ggtgagtttatttacaaagtgaagctgcgcggcactaactttccgtctgacggtccggtt
G EF 1 Y KV KLIRGTNUZFZPSDG P V
atgcagaaaaagactatgggc[fiigaagcttcctctgaacgtatgtatccggaagacgge
M Q K K TM GCl|E A S S ER MY P E D G
gcgctgaaaggtgagiiisaa: cgtctgaagctgaaagatggcggtcattacacctct
AL K G EHNNK R L KL KD G G H Y T S
gaagttaaaaccacctacaaagccaaaaagccggtacaactgccgggtgcttacattgtt
E V KTTY KA AIKI KWPVQLPGAY 1V
Fliattaaactggatatcacgagccataacgaggattacacgattgttgaacagtacgaa
eg ! K L DI T S HNZEUDYTI V E Q
cgtgccgagggccgtcattctactggcggtatggacgaactgtataaagaatt
R A EGRHSTGGMUDE L Y K E F
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m

gaaaacctgtatttccagtcc
E N L Y F Q S
atggtttctaagggcgaagaggacaatatggctatcatcaaagag
M V S K G E E DNWMA 1 1 K H
ttcatgcgttttaaagtacacatggaaggctccgttaacggtcacgagtttgaaattgaa
FMRFKVHMETGSVNGHE F E 1 K
ggtgagggcgaaggtcgcccgtacgaaggcactcaaacggcgaagctgaaagtgaccaaa
G G G R P Y EGTQTAIKIL KV T K
ggtggcccactgecgttcegettgggacattctgteccecgcaattcatgtacggttctaaa
G G W L S P Q F MY G S K
gcgtacgtgaaacacccggcggatattccggattacctgaaactgtctttcccggaagg
DY L KL S F P E @
ttcaaatgggaacgtgttatgaacttcgaagacggtggtgttgtaacggttactcaggac]
F KWERWVWMNFEUDGGV V TV T Q D
tctagcctgcaggacggcgaatttatctataaagtaaaactglss) el iaacttcccg
S S L Q DG EF 1 Y KV K L B T L
tctgatggcccggttatgcaaaagaaaactatgggttgggaagcttctagcgaacgcatg
S bGP VMQKKTMGWEASSERM
tacccggaggacggtgccctgaaaggtgaaatcaaacaacgcctgaaactgaaggacggc)
Y P EDGAL K GE 1 K Q R L KL K D ¢

ggccactacgatgcggaagtgaaaacchlsstacaaagcgaagaaaccagtacagctgcc
G HY DA EV K Ta®Y K A K K P V Q L P
gtgcctacaatgtgaatatcaaactggatattacctcccataacgaagactataccatc
G AYNUVNIKTULUDTI TSHNETDYT.I

gtcgaacagtatgaacgtgctgaaggtcgccatagcaccggtggcatggatgagttatac
V E Q Y E R AEGIRHSTSGGMD E L Y,

aaglgELINeelic tggttccacgcggtagcElstggtcccatecgecagttcgagaaalEd
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mOrange to LSSmOrange, A44, F83, W143, 1161, M163 and G196 are highlighted in dark blue.
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A (oo o ex:Us e Is[ecatcatcatcatcateactsle:tlsslslec tggtgccgcgcggcagcleia 60
M G S S [PGENGERCENGENE S S G (SmvVcEtENcEs H

61 atggtgagcaaaggtgaggaaaacaatatggcaatcattaaagagtttatgcgtttcaag 120
MV S K G EENNMATI 1T KEFMR F K

121  gtccgtatggaaggttctgtgaacggtcacgagttcgagattgaaggcgagggtgagggt 180
V R MEGSVNGHETFEI1 EGE G E G

181 cgtccgtatgagggcttccagactgctaaactgaaggtgaccaaaggcggtcctctgecg 240
R P Y E GFQTAKIULIKVTIKTGGUPLP

241  ttcgcctgggatatcctgtctccgcaattcacatatgggtccaaggcgtatgttaaacac 300
FAWUDI1 L SPQFTY G S KA AY V KH

301 cctgcggatatcccggattatttcaaactgtcecttceccggaaggcttcaaatgggagegt 360
P A D1 PDYF KL SFPEGTFKWER

361 gtaatgaacttcgaggacggcggcgtcgtaaccgttacccaggactcctctetgcaggac 420
VMNZ FEDSGSGVVTVTQDS S L QD

421 ggtgagtttatttacaaagtgaagctgattggcactaactttccgtctgacggtecggtt 480
G EFI1 Y KV KL1T GTNUZFZPSDG P V

481 atgcagaaaaagactatgggctgggaagcttcctctgaacgtatgtatccggaagacgge 540
M Q K K TMGWEASSEIRMMYPE DG

541 gcgctgaaaggtgagatcaaaatgcgtctgaagctgaaagatggcggtcattacacctct 600
A L KGEI KMRLIKILIKDTGGHY T S

601 gaagttaaaaccacctacaaagccaaaaagccggtacaactgccgggtgcttacattgtt 660
E V KTTY KAIKIKWPVQLPGAY IV

661 ggtattaaactggatatcacgagccataacgaggattacacgattgttgaacagtacgaa 720
G I K L DI TSHNETDYTTI1I V E QY E

721 cgtgccgagggccgtcattctactggcggtatggacgaactgtataaatccggaatgecyg 780
A E GRHSTGGMDETLYKS G MP

781 aagcacgagttctctgtggacatgacctgtggaggctgtgctgaagctgtctctegggte 840
K HEFSVDMTT GCGSGT CAEA AV SRV

841 ctcaataagcttggaggagttaagtatgacattgacctgcccaacaagaaggtctgcatt 900
L NKL G GV KY D1 DULPNJZKIKVCI

901 gaatctgagcacagcatggacactctgcttgcaaccctgaagaaaacaggaaagactgtt 960

E S EHSMDTLLATILIKIKTGK TV

961 tcctaccttggccttgagctcattcg_ 1020
S YL GL ETULT1I1IR
CCHae M Q G T C S T TULI1I A1 A G M T

bRt tgcatcctgtgtccattccattgaaggcatgatctcccaactggaaggggtgcagcaa 1260
C AS/CVHSI1TEGWMI S QL E GV Q Q

vy o tatcggtgtctttggccgaagggactgcaacagttctttataatcccgctgtaattagc 1320

S VSLAEGTATUVILYNZPAWV I J

JEYXElICcagaagaactcagagctgctatagaagacatgggatttgaggcttcagtctcggtaccd 1380
P EELRAAI EDWMGEFEASV SV

JEL TS tgg tttctaagggcgaagaggacaatatggctatcatcaaagagttcatgegttttaaa 1440
M VS K GEEUDNWMAT1T 1 KEF MR F K

jZV Y0 tacacatggaaggctccgttaacggtcacgagtttgaaattgaaggtgagggcgaaggt 1500
V HMEGSVNGHETFEI1L E G E G E ¢

1501 1560

1561 1620

L S P Q F MY G S KAY V K H
i-7JIllccggcggatattccggattacctgaaactgtctttecccggaaggtttcaaatgggaacgt 1680
l P DY L KL S FPEGF K W E R

[I:5Wl0 ttatgaacttcgaagacggtggtgttgtaacggttactcaggactctagecctgcaggac 1740
V M NF ED G GV V TV T QD S S L Q D
I¥Z¥Wl0gcgaatttatctataaagtaaaactgiisiggtactaacttcccgtctgatggeccecggt 1800
B
M Q K K T MGWEASSERWMY P E D ¢
I3 Wll0 ccctgaaaggtgaaatcaaacaacgcctgaaactgaaggacggcggccactacgatgcg 1920
A L KGEI KQRULIKILI KD GG GH Y D A
JCYiEl0aagtgaaaaccacgtacaaagcgaagaaaccagtacagctgecctggtgcctacaatgtg 1980
1981 2040

N1 K L D1 TS HNZETUDYTI V E QY
2041 2100

A E G R H S T G M s S S G
iU g ttccacgcggtagcleletggtcccatccgcagttcgagaaax:zty
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Supporting Figure 3. Nucleotide and amino acid sequence of the redCALWY-1 ORF in bacterial expression vector pET28a. The

DNA sequence is shown in lowercase, with the single letter amino acid code shown beneath each codon in uppercase. The His-tag
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is highlighted in dark yellow, the two thrombin cleavage sites (at the N- and at the C-terminus) in green, mOrange in yellow, the
ATOX1 domain in turquoise, the linker in bright green, the WD4 domain in dark blue, mCherry in red, and the Strep-II tag in black.
Reversion R125I is highlighted in grey in both the mOrange and mCherry sequences. Finally, the third cysteine residue located in

WD4, mutated to serine in redCALWY-4, is highlighted in dark red.

1 atg gcggccgcgatggtttctaaaggcgaggagaat 60
M MV S K G E E N

61 aatatggcaatcattaaagagtttatgagattcaaggtcagaatggaaggaagcgtgaat 120
NM A1 I K EF M F K V R M vV N
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121 ggtcatgagttcgaaattgaaggcgagggcgagggaaggccttatgaggggtttcaaaca 180
G HEZFEIEG GEGEGRUPYEGTFQT
181 gcaaaactcaaggttactaagggcgggccccttccatttgecctgggatatactgtctecg 240
A KL KVTIK GGWPULUPFAWDTI L S P
241 cacttcacctatggatctaaggcttacgtgaaacaccctgccgatattccagattatttt 300
A

301 aaactgtccttccccgaagggttcaagtgggagagagtaatgaactatgaggacggcgge 360
K L S FPEGFKWEIRVWMNYETUDG G

361 gttgtgacagttactcaggattcatcgttacaggatggggagttcatctataaagtaaaa 420
vV vV T VvV TQDS SL QDG EF 1Y K VK

421 ctgattggtacgaattttccctcagatggacctgtcatgcagaagaagaccatgggttgg 480
L 1 6 T NF P SDGPVMQKIKTWMGCW

481 gaggcaagttcagagagaatgtaccccgaggacggcgcgctaaagggtaaaatcaagatg 540
E ASSERMYPEUDTGALIKTGI K1 KM

541 aggctgaagctcaaggacggcgggcattacacttctgaagtaaaaacaacttataaggct 600
R L KL KD GG GHYTSEVIKTTY KA

601 aaaaaaccagtgcaattaccaggggcttacatagtggacatcaagctcgacatcacaagc 660
K K PV QL P G AY 1 VDI KL DI TS

661 cataatgaggactacactattgtggagcagtatgagcgtgctgaaggtcgccacagtaca 720
H NE DY TI1 V EQY ERAEGRHST

721 ggaggtatggacgaactgtacaagtccggaatgccgaagcacgagttctctgtggacatg 780
G GMDETULY K S GMZPKUHETFS VDM

781 acctgtggaggctgtgctgaagctgtctctcgggtectcaataagecttggaggagttaag 840
T CG GCAEAV SRVLNIKTLTGTGVK

841 tatgacattgacctgcccaacaagaaggtctgcattgaatctgagcacagcatggacact 900
Yy bl DLPNJIKIKWVCI1ESEHSMMDT

901 ctgcttgcaaccctgaagaaaacaggaaagactgtttcctaccttggeccttgagctcatt 960
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Supporting Figure 4. Nucleotide and amino acid sequence of the redCALWY-4 ORF in mammalian expression vector pGen2.1.
The DNA sequence is shown in lowercase, with the single letter amino acid code shown beneath each codon in uppercase. The

FLAG-tag is highlighted in dark yellow, mOrange2 in yellow, the ATOX1 domain in turquoise, the linker in bright green, the WD4
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domain in dark blue and mCherry in red. Reversion R125I is highlighted in grey in both the mOrange and mCherry sequences.

Finally, redCALWY-4's cysteine to serine mutation in WD4 is highlighted in dark red.
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Supporting Figure 5. Additional redCALWY measurements in HelLa cells. (a) HeLa cell transfected with redCALWY-4 with wild-
type mOrange and mCherry domains (lacking the R125| mutations) were exposed first to 50 uM TPEN followed by 100 uM ZnCl,
and 10 uM pyrithione. (b) HelLa cell transfected with redCALWY-4 were exposed first to 10 uM ZnCl, and 1 yM pyrithione, followed

by 50 uM TPEN.
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Supporting Figure 6. Response of redCALWY-4 in HEK293 cells. Cells transfected with redCALWY-4 were exposed first to 50 uM

TPEN, followed by 100 uM ZnCl, and 5 pM pyrithione. The trace represents the average of four cells after normalization of the

emission ratio at t=0. Error bars represent SEM.
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