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Supplementary Figure 1. A bioluminescence assay system for monitoring dimerization
of VVD based on complementation of split-firefly luciferase fragments. (a) Schematic
representations of domain structures of the fusion proteins tested in Supplementary Figure
1b. An N-half fragment (Nfluc: residues 1-398) and a C-half fragment (Cfluc: residues 394—
550) of a split-firefly luciferase were separately tagged with VVD with different orientations.
(b) Detecting blue light-dependent dimerization of VVD with split luciferase fragments.
COS-7 cells co-expressing Nfluc-VVD or VVD-Nfluc along with Cfluc-VVD or VVD-Cfluc
were irradiated with blue light (470 £ 20 nm, 3 mW cm) for 30 s. The pair of Nfluc-VVD and
VVD-Cfluc produced a larger bioluminescence signal than others in response to blue light.
RLU, relative light unit. The result is means + S.D. of three independent measurements.
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Supplementary Figure 2. Optimizing conditions for the irradiation to induce the VVD
dimerization. (a) COS-7 cells expressing Nfluc-VVD and VVD-Cfluc were irradiated with
blue light (470 £ 20 nm, 3 mW cm) for 1, 3, 10, 30, 60, 180 and 600 s, respectively. The
bioluminescence intensity reached the maximum level upon blue light irradiation with a
power density at 3 mW cm= for 30 s. (b) COS-7 cells expressing Nfluc-VVD and VVD-Cfluc
were irradiated for 30 s with 0.1, 0.5, 1, 2, 3, 4, 5 and 6 mW cm blue light, respectively. The
bioluminescence intensity reached the maximum level upon blue light irradiation with a
power density at 3 mW cm2 for 30 s. RLU, relative light unit. The results are means = S.D.
of three independent measurements.
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Supplementary Figure 3. Electrostatic interactions-based discrimination of the hetero-dimer
from the homo-dimer. (a) Homo-dimerization of VVD variants, having single substitutions with
glutamic acid at amino acid residues from 47 to 56, respectively. Nfluc-X and X(Y)-Cfluc (X and Y
stand for VVD variants) were co-expressed in COS-7 cells. The cells were irradiated with blue light
(470 =20 nm, 3 mW cm) for 30 s, and bioluminescence measurements of the live cells were then
performed. The fold induction (light/dark) of bioluminescence under the light condition to that under
the dark condition is shown above each white bar. (b) Hetero-dimerization of each of the arginine
variants and each of the glutamic acid variants, both having single substitutions at amino acid
residue 47, 48, 50, 51, 52, 54 or 55. (¢) A comparison of the fold induction (light/dark) between the
homo-dimerization (closed circle) and the hetero-dimerization (open circle) of the VVD variants
having single substitutions of amino acid residue 47, 48, 50, 51, 52, 54 or 55. The single
substitution of 1le52 or Met55 was more effective to differentiate the fold inductions (right/dark)
between the hetero-dimerization and the homo-dimerization than others. (d, f) Homo-dimerization
and hetero-dimerization of VVD variants having single substitution with a charged amino acid at
amino acid residue 55 (d) or 52 (f). In the case of Met55, its single substitution with a negatively
charged amino acid suppressed homo-dimerization of the VVD variants, and hetero-dimerization
was promoted between the variants with a negatively charged amino acid and those with a
positively charged amino acid (d). However, single substitution of Met55 with a positively charged
amino acid did not inhibit homo-dimerization of the VVD variants. This is in contrast to the case of
substitution of 1le52 (f). The single substitution of 1le52 suppressed not only homo-dimerization of
the VVD variants with a negatively charged amino acid but also that with a positively charged
amino acid. In addition, the single substitution of lle52 was effective to promote hetero-dimerization
of the VVD variants with a negatively charged amino acid and those with a positively charged
amino acid. Among the VVD variants with single substitutions of 1le52, the pair of the arginine
variant (I52R) and the aspartic acid variant (152D) was more effective to promote the hetero-
dimerization than others. (e, g) Heat maps of the fold induction (light/dark) shown in
Supplementary Figure 3d,f, respectively. (h) Homo-dimerization of VVD variants having double
substitutions with a charged amino acid at amino acid residues 52 and 55. Two-letter code with R,
K, D and E represents each of VVD variants with arginine, lysine, aspartic acid and glutamic acid
at amino acid residues 52 and 55 (e.g., RK stands for 152R/M55K). 152R and 152D, having no
substitution at amino acid residue 55, are depicted as R_ and D_, respectively. (i) Hetero-
dimerization of VVD variants having double substitutions with a charged amino acid at amino acid
residues 52 and 55. The double substitutions of both the residues 52 and 55 with a charged amino
acid were not effective for the hetero-dimerization. (j) Hetero-dimerization between 152R or 152D
and each of VVD variants having substitution with a charged amino acid at amino acid residue 55
of 152D or I52R. We found that I52R/M55R with arginine substitutions of both the residues 52 and
55 efficiently formed a hetero-dimer with 152D having no substitution of Met55. This implies that as
the residue 55 of VVD variants having the 152D substitution, uncharged amino acids may be more
promising compared with charged amino acids to achieve efficient hetero-dimerization with 152R/
M55R. Thus we substituted Met55 of 152D with other fifteen uncharged amino acids, respectively,
and examined the hetero-dimerization with I152R/M55R and the homo-dimerization in
Supplementary Figure 3I,m. (k) A heat map of the fold induction shown in Supplementary Figure
3i,j. (I) Hetero-dimerization between I52R/M55R and each of VVD variants having substitution with
an uncharged amino acid at amino acid residue 55 of 152D. (m) Homo-dimerization of VVD
variants with double substitutions with an uncharged amino acid at amino acid residues 52 and 55.
The results are means + S.D. of three independent measurements. Single asterisks highlight 152R
and 152D. Double asterisks highlight 152R/M55R and 152D/M52G, renamed pMag and nMag,
respectively.
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Supplementary Figure 4. Dissociation kinetics of the pMag—nMag hetero-dimer (black)
and the VVD-VVD homo-dimer (orange). COS-7 cells expressing the pair of Nfluc-pMag
and nMag-Cfluc or that of Nfluc-VVD and VVD-Cfluc were irradiated with blue light (470 + 20
nm, 3 mW cm) for 30 s. The homo-dimer of VVD dissociated with half-life ¢, of 2.0 h (rate
constant, 9.5 x 109), similar to the pMag—nMag hetero-dimer (t,,, 1.8 h, rate constant, 1.1 x
104). The result represents typical experiments from three independent measurements.
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Supplementary Figure 5. Homo-dimerization of pMag variants and that of nMag
variants. COS-7 cells expressing the Nfluc-X and X(Y)-Cfluc (X and Y stand for any one of
Magnet variants shown in the figure) were irradiated with blue light (470 + 20 nm, 3 mW
cm2) for 30 s. The pMag variants and the nMag variants do not efficiently form their homo-
dimers upon blue light irradiation. The results are means + S.D. of three independent
measurements.
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Supplementary Figure 6. A schematic diagram of a Magnet-based photoactivatable
actuator for a small GTPase (Rac1). Upon blue light irradiation, a functional domain is
recruited to the plasma membrane with the help of the present paired photoswitches,
Magnets (red and blue). Here we demonstrated photoactivatable Rac1 using pMagFast2(3x)
(red) and nMagHigh1 (blue). To develop photoactivatable Racl1, we used a guanine
nucleotide exchanging factor (GEF) domain (residues 1033—1406) from mouse Tiam1.
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Supplementary Figure 7. Magnet-based photoactivatable Rac1. (a) Fluorescence images
of COS-7 cells expressing nMagHigh1-EGFP-CAAX, Tiam1-pMagFast2(3x)-iRFP and
Lifeact-mCherry before and 20 min after irradiation with blue light (Left and middle panels).
Right panels show merged images of expanded area (cyan), contracted area (red) and
overlapped area (white). (b) A potent inhibitor for Rac1-specific GEF Tiam1 (100 uM)
blocked the blue light-dependent cell expansion. (¢) Fluorescence images of COS-7 cells
expressing Tiam1-pMagFast2(3x)-iRFP and Lifeact-mCherry before and 20 min after
irradiation with blue light. (d) Fluorescence images of COS-7 cells expressing nMagHigh1-
EGFP-CAAX, Tiam1-pMagFast2(3x)-iRFP and Lifeact-mCherry at initiation time (0 min) and
after elapsed time of 20 min in the dark condition. (e) Quantification of expanded area of the
COS-7 cells expressing Magnet-based photoactivatable Rac1. The expanded area was
calculated by subtracting cell area before blue light irradiation and from that after irradiation.
Blue light irradiation was completed with a Multi-line Argon laser (488 nm) at 0.2 mW. Scale
bars of all images, 10 um.
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Supplementary Figure 8. Re-engineering of the nature of a fungal photoreceptor has
created pairs of distinct photoswitches with selective hetero-dimerization properties,
substantially enhanced dimerization efficiencies and accelerated dissociation
kinetics, allowing spatially and temporally precise control of cellular proteins with
blue light.
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Supplementary Figure 9. Schematic representations of domain structures of
constructs used in this study. L1-9, linker domains; CAAX1, a CAAX box motif
(QGCMGLPCVVM) derived from C-terminus of N-Ras; CAAX2; a CAAX box motif
(KKKKKKSKTKCVIM) derived from C-terminus of K-Ras; iSH2, an inter SH2 domain
(residues 421-623) from bovine p85alpha-PI3kinase; Tiam1, a guanine nucleotide
exchanging factor (GEF) domain (residues 1033—1406) from mouse Tiam1; AktPH, a PH
domain (residues 1-164) derived from human Akt1.



a

pcDNA3. 1/V5-His A_Nfluc-VVD

>Amino acid sequence

MGSEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGT IAFTDAHIEVDITYAEYFEMSVRLAEAMKRYGLNTNHRIV
VCSENSLQFFMPVLGALF IGVAVAPAND I YNERELLNSMGISQPTVVFVSKKGLQKILNVQKKLPIIQKTIIMDSKTDYQG
FQSMYTFVTSHLPPGFNEYDFVPESFDRDKT I AL IMNSSGSTGLPKGVALPHRTACVRFSHARDPIFGNQI IPDTAILSVV
PFHHGFGMFTTLGYL ICGFRVVLMYRFEEELFLRSLQDYKIQSALLVPTLFSFFAKSTLIDKYDLSNLHE IASGGAPLSKE
VGEAVAKRFHLPGIRQGYGLTETTSAILITPEGDDKPGAVGKVVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMLEGGS
GGSGGSGHTLYAPGGYDIMGYLIQIMNRPNPQVELGPVDTSCALILCDLKQKDTPIVYASEAFLYMTGYSNAEVLGRNCRF
LQSPDGMVKPKSTRKYVDSNT INTMRKATDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGGSGG
SGGGSSRGPFEGKP IPNPLLGLDSTRTGHHHHHH=*

>DNA sequence

ATGGGATCCGAAGATGCCAAAAACATTAAGAAGGGCCCAGCGGCATTCTAGCCCACTCGAAGACGGGACCGCCGGCGAGCAG
GTGCACAAAGCCATGAAGCGCTACGGCCTGGTGCCCGGCACCATCGCGTTTACCGACGCACATATCGAGGTGGACATTACC
TACGCCGAGTACTTCGAGATGAGCGTTCGGCTGGCAGAAGCTATGAAGCGCTATGGGCTGAATACAAACCATCGGATCGTG
GTGTGCAGCGAGAATAGCTTGCAGTTCTTCATGCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTGGCCCCAGCTAAC
GACATCTACAACGAGCGCGAGCTGCTGAACAGCATGGGCATCAGCCAGCCCAGCGTCGTATTCGTGAGCAAGAAAGGGCTG
CAAAAGATCCTCAACGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCATCATGGATAGCAAGACCGACTACCAGGGC
TTCCAAAGCATGTACACCTTCGTGAGTTCCCATTTGCCACCCGGCTTCAACGAGTACGACTTCGTGCCCGAGAGCTTCGAC
CGGGACAAAACCATCGCCCTGATCATGAACAGTAGTGGCAGTACCGGATTGCCCAAGGGCGTAGCCCTACCGCACCGCACC
GCTTGTGTCCGATTCAGTCATGCCCGCGACCCCATCTTCGGCAACCAGATCATCCCCGACACCGCTATCCTCAGCGTGGTG
CCATTTCACCACGGCTTCGGCATGTTCACCACGCTGGGCTACTTGATCTGCGGCTTTCGGGTCGTGCTCATGTACCGCTTC
GAGGAGGAGCTATTCTTGCGCAGGTTGCAAGACTATAAGATTCAATCTGCCCTGCTGGTGCCCACACTATTTAGCTTCTTC
GCTAAGAGCACTCTCATCGACAAGTACGACCTAAGCAACTTGCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAGGAG
GTAGGTGAGGCCGTGGCCAAACGGTTCCACCTACCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAACCAGCGCCATT
GTGATCACCCCCGAAGGGGACGACAAGCCTGGCGCAGTAGGCAAGGTGGTGCCCTTCTTCGAGGCTAAGGTGGTGGACTTG
GACACCGGTAAGACACTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGCCCCATGATCATGCTCGAGGGCGGCAGT
GGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGATATCTGATTCAGATCATGAAC
CGGCCAAACCCGCAGGTGGAACTGGGCCCCGTGGATACATCCTGCGCGTTGATTCTTTGTGACCTGAAACAGAAAGACACC
CCGATAGTTTACGCGAGTGAAGCGTTCCTCTACATGACAGGTTACAGCAACGCAGAGGTGCTGGGCCGGAATTGCCGGTTT
CTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAACACAATCAATACTATGCGCAAG
GCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAGCGATTTGTTAATTTCCTGACT
ATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAAACAGAAGGGGGTTCTGGGGGG



AGCGGCGGGGGATCCTCTAGAGGGCCCTTCGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACC
GGTCATCATCACCATCACCATTGA



b

pcDNA3. 1/V5-His A_VVD-Nfluc

>Amino acid sequence
MGLEGGSGGSGGSGHTLYAPGGYDIMGYLIQIMNRPNPQVELGPVDTSCALILCDLKQKDTPIVYASEAFLYMTGYSNAEV
LGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCE
TEGGSGGSGGGSEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGT IAFTDAHIEVDITYAEYFEMSVRLAEAMKRY
GLNTNHRIVVCSENSLQFFMPVLGALF IGVAVAPAND I YNERELLNSMGISQPTVVFVSKKGLQKILNVQKKLPIIQKIII
MDSKTDYQGFQSMYTFVTSHLPPGFNEYDFVPESFDRDKT IAL IMNSSGSTGLPKGVALPHRTACVRFSHARDPIFGNQI I
PDTAILSVVPFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLQDYKIQSALLVPTLFSFFAKSTLIDKYDLSNLHEIA
SGGAPLSKEVGEAVAKRFHLPGIRQGYGLTETTSAILITPEGDDKPGAVGKVVPFFEAKVVDLDTGKTLGVNQRGELCVRG
PMIMLESRGPFEGKPIPNPLLGLDSTRTGHHHHHH=

>DNA sequence

ATGGGACTCGAGGGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGA
TATCTGATTCAGATCATGAACCGGCCAAACCCGCAGGTGGAACTGGGCCCCGTGGATACATCCTGCGCCTTGATTCTTTGT
GACCTGAAACAGAAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCCGTGTACATGACAGGTTACAGCAACGCAGAGGTG
CTGGGCCGGAATTGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAAC
ACAATCAATACTATGCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAG
CGATTTGTTAATTTCCTGACTATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAA
ACAGAAGGGGGTTCTGGGGGGAGCGGCGGGGGATCCGAAGATGCCAAAAACATTAAGAAGGGCCCAGCGCCATTCTACCCA
CTCGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCCATGAAGCGCTACGCCCTGGTGCCCGGCAGGATCGCCTTTACC
GACGCACATATCGAGGTGGACATTACCTACGCCGAGTACTTCGAGATGAGCGTTCGGCTGGCAGAAGCTATGAAGCGCTAT
GGGCTGAATACAAACCATCGGATCGTGGTGTGCAGCGAGAATAGCTTGCAGTTCTTCATGCCCGTGTTGGGTGCCCTGTTC
ATCGGTGTGGCTGTGGCCCCAGCTAACGACATCTACAACGAGCGCGAGCTGCTGAACAGCATGGGCATCAGCCAGCCCACC
GTCGTATTCGTGAGCAAGAAAGGGCTGCAAAAGATCCTCAACGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCATC
ATGGATAGCAAGACCGACTACCAGGGCTTCCAAAGCATGTACACCTTCGTGACTTCCCATTTGCCACCCGGCTTCAACGAG
TACGACTTCGTGCCCGAGAGCTTCGACCGGGACAAAACCATCGCCCTGATCATGAACAGTAGTGGCAGTACCGGATTGCCC
AAGGGCGTAGCCCTACCGCACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGACCCCATCTTCGGCAAGCAGATCATC
CCCGACACCGCTATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGCATGTTCACCACGCTGGGCTACTTGATCTGCGGC
TTTCGGGTCGTGCTCATGTACCGCTTCGAGGAGGAGCTATTCTTGCGCAGCTTGCAAGACTATAAGATTCAATCTGCCCTG
GCTGGTGCCCACACTATTTAGCTTGTTCGCTAAGAGCACTCTCATCGACAAGTACGACCTAAGCAACTTGCACGAGATCGCC
AGCGGCGGGGCGCCGCTCAGCAAGGAGGTAGGTGAGGCCGTGGCCAAACGCTTCCACCTACCAGGCATCCGCCAGGGCTAC
GGCCTGACAGAAACAACCAGCGCGATTCTGATCACCCCCGAAGGGGACGACAAGCCTGGCGCAGTAGGCAAGGTGGTGCCC
TTCTTCGAGGCTAAGGTGGTGGAGTTGGACACCGGTAAGACACTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGC
CCCATGATCATGCTCGAGTCTAGAGGGCCCTTCGAAGGTAAGCCTATCGCTAACCCTCTCCTCGGTCTCGATTGTACGCGT



ACCGGTCATCATCACCATCACCATTGA



C

pcDNA3. 1/V5-His A_Cfluc-VVD

>Amino acid sequence
MGSGPMIMSGYVNNPEATNAL IDKDGWLHSGD I AYWDEDEHFF IVDRLKSL IKYKGYQVAPAELES ILLQHPNIFDAGVAG
LPDDDAGELPAAVVVLEHGKTMTEKEIVDYVASQVTTAKKLRGGVVFVDEVPKGLTGKLDARKIREIL IKAKKGGKTAVLE
GGSGGSGGSGHTLYAPGGYDIMGYLIQIMNRPNPQVELGPVDTSCALILCDLKQKDTPIVYASEAFLYMTGYSNAEVLGRN
CRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGG
SGGSGGGSSRGPFEGKP IPNPLLGLDSTRTGHHHHHH*

>DNA sequence
ATGGGATCCGGCCCCATGATCATGAGCGGCTACGTTAACAACCCCGAGGCTACAAACGCTCTCATCGACAAGGACGGCTGG
GTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAGAGCCTGATCAAATAC
AAGGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGGTGCAACACCCCAACATCTTCGACGCCGGGGTCGCCGGC
CTGCCCGACGACGATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGAACACGGTAAAACCATGACCGAGAAGGAGATC
GTGGACTATGTGGCCAGCCAGGTTAGCAACCGCCAAGAAGCTGCGCGGTGGTGTTGTGTTCGTGGACGAGGTGCCTAAAGGA
CTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATTCTCATTAAGGCCAAGAAGGGCGGCAAGATCGCCGTGCTCGAG
GGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGATATCTGATTCAG
ATCATGAACCGGCCAAACCCGCAGGTGGAACTGGGCCCCGTGGATACATCCTGCGCCTTGATTCTTTGTGAGCTGAAACAG
AAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCCTCTACATGACAGGTTACAGCAACGCAGAGGTGCTGGGCCGGAAT
TGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAACACAATCAATACT
ATGCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAGCGATTTGTTAAT
TTCCTGACTATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAAACAGAAGGGGGT
TCTGGGGGGAGCGGCGGGGGATCCTCTAGAGGGCCCTTCGAAGGTAAGGCTATCCCTAACCCTCTCCTCGGTCTCGATTCT
ACGCGTACCGGTCATCATCACCATCACCATTGA



d

pcDNA3. 1/V5-His A_VVD-Cfluc

>Amino acid sequence
MGLEGGSGGSGGSGHTLYAPGGYDIMGYLIQIMNRPNPQVELGPVDTSCALILCDLKQKDTPIVYASEAFLYMTGYSNAEV
LGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCE
TEGGSGGSGGGSGPMIMSGYVNNPEATNAL IDKDGWLHSGD IAYWDEDEHFF IVDRLKSL IKYKGYQVAPAELESILLQHP
NIFDAGVAGLPDDDAGELPAAVVVLEHGKTMTEKE IVDYVASQVTTAKKLRGGVVFVDEVPKGLTGKLDARKIREIL IKAK
KGGKTAVLESRGPFEGKP IPNPLLGLDSTRTGHHHHHH*

>DNA sequence
ATGGGACTCGAGGGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGA
TATCTGATTCAGATCATGAACCGGCCAAACCCGCAGGTGGAACTGGGCCCCGTGGATACATCCTGCGCCTTGATTCTTTGT
GACCTGAAACAGAAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCGTCTACATGACAGGTTACAGCAACGCAGAGGTG
CTGGGCCGGAATTGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAAC
ACAATCAATACTATGCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAG
CGATTTGTTAATTTCCTGACTATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAA
ACAGAAGGGGGTTCTGGGGGGAGCGGCGGGGGATCCGGCCCCATGATCATGAGCGGCTACGTTAACAACCCCGAGGCTACA
AACGCTCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTG
GACCGGCTGAAGAGCCTGATCAAATACAAGGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCC
AACATCTTCGACGCCGGGGTCGCCGGCCTGCCCGACGACGATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGAACAC
GGTAAAACCATGACCGAGAAGGAGATCGTGGACTATGTGGCCAGCCAGGTTACAACCGCCAAGAAGCTGCGGGGTGGTGTT
GTGTTCGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATTCTCATTAAGGCCAAG
AAGGGCGGCAAGATCGCCGTGCTCGAGTCTAGAGGGCCCTTCGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGAT
TGTACGCGTACCGGTCATCATCAGCATCACCATTGA



e

pcDNA3. 1/V5-His A_pMag-mCherry

>Amino acid sequence

MGLEGGSGGSGGSGHTLYAPGGYDIMGYLRQIRNRPNPQVELGPVDTSCAL ILCDLKQKDTPIVYASEAFLYMTGYSNAEV
LGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCE
TEGSMVSKGEEDNMAT IKEFMRFKVHMEGSVNGHEFE I EGEGEGRPYEGTQTAKLKVTKGGPLPFAWD ILSPQFMYGSKAY
VKHPAD I PDYLKLSFPEGFKWERVMNFEDGGVVTVTQDSSLQDGEF I YKVKLRGTNFPSDGPVMQKKTMGWEASSERMYPE
DGALKGE IKQRLKLKDGGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYTIVEQYERAEGRHSTGGMDELYKLES
RGPFEGKP I PNPLLGLDSTRTGHHHHHH*

>DNA sequence
ATGGGACTCGAGGGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGA
TATCTGAGGCAGATCAGGAACCGGCCAAACCCGCAGGTGGAACTGGGCCCCGTGGATACATCCTGCGCCTTGATTCTTTGT
GACCTGAAACAGAAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCGTCTACATGACAGGTTACAGCAACGCAGAGGTG
CTGGGCCGGAATTGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAAC
ACAATCAATACTATGCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAG
CGATTTGTTAATTTCCTGACTATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAA
ACAGAAGGATCCATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATG
GAGGGCTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAG
GCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGGTCCAAGGCCTAC
GTGAAGCACCCCGCCGACATCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTC
GAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGC
ACCAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGCGGATGTACCCCGAG
GACGGCGCCCTGAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGACCACC
TACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTCAACATCAAGTTGGACATCACCTCCCACAACGAGGAG
TACACCATCGTGGAACAGTACGAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGCTCGAGTCT
AGAGGGCCCTTCGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTGTACGCGTACCGGTCATCATCACCATCAC
CATTGA



pcDNA3. 1/V5-His A_pMag(2x) -mCherry

>Amino acid sequence

MGLEGGSGGSGGSGHTLYAPGGYDIMGYLRQIRNRPNPQVELGPVDTSCAL ILCDLKQKDTPIVYASEAFLYMTGYSNAEV
LGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCE
TEGSGGSGGSGGSGHTLYAPGGYDIMGYLRQIRNRPNPQVELGPVDTSCAL ILCDLKQKDTPIVYASEAFLYMTGYSNAEV
LGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKATDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCE
TEGSMVSKGEEDNMAT IKEFMRFKVHMEGSVNGHEFE I EGEGEGRPYEGTQTAKLKVTKGGPLPFAWD ILSPQFMYGSKAY
VKHPAD IPDYLKLSFPEGFKWERVMNFEDGGVVTVTQDSSLADGEF I YKVKLRGTNFPSDGPVMQKKTMGWEASSERMYPE
DGALKGE IKQRLKLKDGGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYTIVEQYERAEGRHSTGGMDELYKLES
RGPFEGKP IPNPLLGLDSTRTGHHHHHH=*

>DNA sequence

ATGGGACTCGAGGGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGA
TATCTGAGGCAGATCAGGAACCGGCCAAACCCGCAGGTGGAACTGGGCCGCCGTGGATACATCCTGCGCCTTGATTCTTTGT
GACCTGAAACAGAAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCCTCTACATGACAGGTTACAGCAACGCAGAGGTG
GCTGGGCCGGAATTGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAAC
ACAATCAATACTATGCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAG
CGATTTGTTAATTTCCTGACTATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAA
ACAGAAGGATCTGGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGA
TATCTGAGGCAGATCAGGAACCGGCCAAACCCGCAGGTGGAACTGGGCCCCGTGGATACATCCTGCGCCTTGATTCTTTGT
GACCTGAAACAGAAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCGTGTACATGACAGGTTACAGCAACGCAGAGGTG
CTGGGCCGGAATTGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAAC
ACAATCAATACTATGCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAG
CGATTTGTTAATTTCCTGACTATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAA
ACAGAAGGATCCATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATG
GAGGGCTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAG
CTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGGTCCAAGGCCTAC
GTGAAGCACCCCGCCGACATCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTC
GAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGC
ACCAACTTCCCCTCCGAGGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGCGGATGTACCCCGAG
GACGGCGCCCTGAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGACCACC
TACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTCAACATCAAGTTGGACATCACCTCCCACAACGAGGAC
TACACCATCGTGGAACAGTACGAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGCTCGAGTCT
AGAGGGCCCTTCGAAGGTAAGCGTATCCCTAACCCTCTCCTCGGTGTCGATTCTACGCGTACCGGTCATCATCACCATCAC



CATTGA



pcDNA3. 1/V5-His A_pMag (3x) -mCherry

>Amino acid sequence

MGLEGGSGGSGGSGHTLYAPGGYDIMGYLRQIRNRPNPQVELGPVDTSCAL ILCDLKQKDTPIVYASEAFLYMTGYSNAEV
LGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCE
TEGSGGSGGSGGSGHTLYAPGGYDIMGYLRQIRNRPNPQVELGPVDTSCAL ILCDLKQKDTPIVYASEAFLYMTGYSNAEV
LGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKATDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCE
TEGSGGSGGSGGSGHTLYAPGGYDIMGYLRQIRNRPNPQVELGPVDTSCAL ILCDLKQKDTPIVYASEAFLYMTGYSNAEV
LGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCE
TEGSMVSKGEEDNMAT IKEFMRFKVHMEGSVNGHEFE I EGEGEGRPYEGTQTAKLKVTKGGPLPFAWD ILSPQFMYGSKAY
VKHPAD I PDYLKLSFPEGFKWERVMNFEDGGVVTVTQDSSLQDGEF I YKVKLRGTNFPSDGPVMQKKTMGWEASSERMYPE
DGALKGE IKQRLKLKDGGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYTIVEQYERAEGRHSTGGMDELYKLES
RGPFEGKP I PNPLLGLDSTRTGHHHHHH*

>DNA sequence

ATGGGACTCGAGGGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGA
TATCTGAGGCAGATCAGGAACCGGCCAAACCCGCAGGTGGAACTGGGCGCCGTGGATACATCCTGCGCCTTGATTCTTTGT
GACCTGAAACAGAAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCCGTGTACATGACAGGTTACAGCAACGCAGAGGTG
CTGGGCCGGAATTGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAAC
ACAATCAATACTATGCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAG
CGATTTGTTAATTTCCTGACTATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAA
ACAGAAGGATCTGGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGA
TATCTGAGGCAGATCAGGAACCGGCCAAACCCGCAGGTGGAACTGGGCCCCGTGGATACATCCTGCGCCTTGATTCTTTGT
GACCTGAAACAGAAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCGTCTACATGACAGGTTACAGCAACGCAGAGGTG
CTGGGCCGGAATTGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAAC
ACAATCAATACTATGCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAG
CGATTTGTTAATTTCCTGACTATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAA
ACAGAAGGATCTGGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGA
TATCTGAGGCAGATCAGGAACCGGCCAAACCCGCAGGTGGAACTGGGCCCCGTGGATACATCCTGCGCCTTGATTCTTTGT
GACCTGAAACAGAAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCGTCTACATGACAGGTTACAGCAACGCAGAGGTG
CTGGGCCGGAATTGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAAC
ACAATCAATACTATGCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAG
CGATTTGTTAATTTCCTGACTATGATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAA
ACAGAAGGATCCATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATG
GAGGGCTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAG



CTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTGATGTACGGCTCCAAGGCCTAC
GTGAAGCACCCCGCCGACATCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTC
GAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGC
ACCAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGCGGATGTACCCCGAG
GACGGCGCCCTGAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGACCACC
TACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTCAACATCAAGTTGGACATCACCTCCCACAACGAGGAC
TACACCATCGTGGAACAGTACGAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGCTCGAGTCT
AGAGGGCCCTTCGAAGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCAC
CATTGA



pcDNA3. 1/V5-His A_nMagHigh1-mKikGR-CAAX

>Amino acid sequence

MGLEGGSGGSGGSGHTLYAPGGYDIMGYLDQIGNRPNPQVELGPVDTSCAL ILCDLKQKDTPIVYASEAFLYMTGYSNAEV
LGRNCRFLQSPDGMVKPKSTRKYVDSNT INTIRKATDRNAEVQVEVVNFKKNGQRFVNFLTI TPVRDETGEYRYSMGFQCE
TEGGSGGSGGGSMVSVITSEMKIELRMEGSVNGHKFVITGKGSGRPYEGTQTVDLTVIEGGPLPFAFDILTTAFHYGNRVF
VEYPEEIVDYFKQSFPEGYSWERSMSFEDGGI CLATNNI TMKKDGSNTFVNE IRFDGTNFPANGPVMQRKTVEWEPSTEKM
YVRDGVLKGD I EMALLLEGGGHYRCDFRTTYKAKKVVQLPDYHYVDHQME I TSHDKDYNKVKAYEHAKAYSGTYRGAKYEF
EAGGSGGOGCMGLPCV VM=

>DNA sequence
ATGGGACTCGAGGGCGGCAGTGGAGGGTCTGGTGGCAGCGGACATACTCTTTATGCCCCCGGTGGATATGACATTATGGGA
TATCTGGACCAGATCGGCAACCGGCCAAACCCGCAGGTGGAACTGGGCCCCGTGGATACATCCTGCGCCTTGATTCTTTGT
GACCTGAAACAGAAAGACACCCCGATAGTTTACGCGAGTGAAGCCTTCCTCTACATGACAGGTTACAGCAACGCAGAGGTG
CTGGGCCGGAATTGCCGGTTTCTGCAAAGCCCTGACGGCATGGTGAAGCCCAAGAGCACCCGGAAGTACGTGGATAGTAAC
ACAATCAATACTATCCGCAAGGCAATCGACAGGAATGCCGAGGTGCAGGTTGAAGTAGTCAATTTTAAAAAGAATGGACAG
CGATTTGTTAATTTCCTGACTATCATACCTGTTAGGGACGAAACAGGCGAGTATCGATACTCTATGGGATTCCAGTGCGAA
ACAGAAGGGGGTTCTGGGGGGAGCGGCGGGGGATCCATGGTGAGCGTGATCACCAGCGAGATGAAGATCGAGCTGAGGATG
GAGGGCTCCGTGAACGGCCACAAGTTCGTGATCACCGGCAAGGGCAGCGGCCGGCCCTACGAGGGCACCCAGACCGTGGAC
GCTGACCGTGATCGAGGGCGGCCCCCTGCCCTTCGCCTTCGACATCCTGACCAGCGCCTTCCACTACGGCAACAGGGTGTTC
GTGGAGTACCCCGAGGAGATCGTGGACTACTTCAAGCAGAGCTTCCCCGAGGGCTACAGCTGGGAGAGGAGCATGAGCTTC
GAGGACGGCGGCATCTGCCTGGCGAGCAACAACATCACCATGAAGAAGGACGGCAGCAACACCTTCGTGAACGAGATCAGG
TTCGACGGCACCAACTTCCCCGCCAACGGCCCCGTGATGCAGAGGAAGACCGTGGAGTGGGAGCCCAGCACCGAGAAGATG
TACGTGAGGGACGGCGTGCTGAAGGGCGACATCGAGATGGCCCTGCTGCTGGAGGGCGGCGGCCACTACAGGTGCGACTTC
AGGACCACCTACAAGGCCAAGAAGGTGGTGCAGCTGCCCGACTACCAGTACGTGGACCACCAGATGGAGATCACCAGCCAC
GACAAGGACTACAACAAGGTGAAGGCCTACGAGCACGCCAAGGCCTACAGCGGCACCTACAGGGGCGCCAAGTACGAGTTC
GAGGCCGGCGGAAGTGGAGGCCAAGGTTGTATGGGTCTTCCTTGTGTTGTTATGTAA



k

pcDNA3. 1_pMagFast2 (3x)-iRFP

>Amino acid sequence
MHTLYAPGGYDIMGYLRQIRNRPNPQVELGPVDTSCALVLCDLKQKDTPVVYASEAFLYMTGYSNAEVLGRNCRFLQSPDG
MVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGS
GHTLYAPGGYDIMGYLRQIRNRPNPQVELGPVDTSCALVLCDLKQKDTPVVYASEAFLYMTGYSNAEVLGRNCRFLQSPDG
MVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGS
GHTLYAPGGYDIMGYLRQIRNRPNPQVELGPVDTSCALVLCDLKQKDTPVVYASEAFLYMTGYSNAEVLGRNCRFLQSPDG
MVKPKSTRKYVDSNT INTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGS
GGTGGSGGSGGSGMAEGSVARQPDLLTCDDEPIHIPGATQPHGLLLALAADMT IVAGSDNLPELTGLAIGAL IGRSAADVF
DSETHNRLTIALAEPGAAVGAPITVGF TMRKDAGF I GSWHRHDQL I FLELEPPQRDVAEPQAFFRRTNSATRRLQAAETLE
SACAAAAQEVRKITGFDRVMIYRFASDFSGEV IAEDRCAEVESKLGLHYPASTVPAQARRLYTINPVRIIPDINYRPVPVT
PDLNPVTGRPIDLSFAILRSVSPVHLEFMRNIGMHGTMSISILRGERLWGL IVCHHRTPYYVDLDGRQACELVAQVLAWQI
GVMEE=*

>DNA sequence

ATGCACACTCTTTACGCCCCTGGAGGATACGACATTATGGGATATTTGCGGCAGATTAGGAACCGCCCAAACCCTCAGGTC
GAACTGGGGCCTGTGGACACGTCATGTGCCCTGGTCCTGTGCGATCTGAAGCAAAAGGACACTCCGGTGGTCTACGCCTCG
GAAGCCTTCTTGTATATGACCGGATACAGCAATGCAGAGGTGCTCGGCAGGAACTGCAGATTCCTGCAGTCCCCCGACGGG
ATGGTGAAACCAAAGTCGACTCGCAAATATGTGGACTCGAACACGATCAACACCATGCGGAAGGCCATCGACCGGAACGCC
GAGGTCCAGGTGGAGGTGGTCAAGTTTAAGAAGAACGGCCAGCGGTTCGTGAAGTTTCTGACCATGATTCCGGTCCGGGAT
GAAACCGGAGAGTACAGATACTCCATGGGATTCCAGTGCGAAACCGAAGGTTCCGGCGGCTCGGGCGGATCAGGGGGAAGC
GGACACACACTCTACGCCCCGGGAGGCTACGATATCATGGGCTACCTGAGGCAGATCCGGAACAGACCGAACCCCCAAGTG
GAACTCGGCCCCGTGGACACTTGTTGCGCTCTGGTGCTGTGCGACCTGAAGCAGAAGGATACCCCCGTGGTGTACGCATCC
GAAGCGTTCCTCTACATGACCGGGTACTCGAACGCGGAGGTGCTGGGTCGCAACTGCCGGTTCCTGCAGAGCCCCGACGGA
ATGGTCAAGCCCAAGTCCACTCGGAAATACGTGGATTCCAACACCATCAATACTATGAGGAAGGCTATCGATAGGAACGCG
GAAGTCCAAGTGGAGGTGGTGAAGTTCAAGAAGAATGGCCAGAGATTCGTCAATTTCCTTACCATGATCCCTGTGCGCGAT
GAGACTGGAGAGTACCGATACTCAATGGGCTTCCAGTGTGAAACCGAGGGAAGCGGCGGTTCCGGGGGGTCGGGAGGTTCC
GGACATACCCTCTACGCGCCGGGGGGTTATGACATCATGGGTTACCTCAGACAGATCAGAAACCGGCCGAACCCACAAGTG
GAGCTGGGACCCGTCGACACCTGGTGCGCCCTCGTGCTGTGTGACCTTAAGCAGAAGGACACCCCTGTGGTGTACGCCTCC
GAAGCATTCCTGTACATGACCGGGTACTCGAACGCCGAAGTGCTGGGACGGAACTGCCGCTTCCTGCAATCCCCGGATGGA
ATGGTGAAGCCTAAGTCAACCCGCAAATACGTGGACTCCAACACTATCAACACCATGCGCAAGGCCATTGACCGCAATGCT
GAGGTGCAAGTGGAAGTGGTGAACTTCAAGAAGAACGGACAGCGCTTCGTCAACTTCCTGACTATGATTCCCGTGCGGGAC
GAAACCGGCGAATACCGGTACAGCATGGGGTTTCAGTGCGAGACTGAGGGCTCCGGCGGCAGCGGTGGCTCCGGAGGCAGG
GGAGGTACCGGCGGCAGTGGAGGGTGTGGTGGCAGCGGAATGGCCGAAGGGAGTGTCGCCAGACAGCCTGACCTGCTGACT



TGCGATGACGAACCAATCCACATTCCCGGCGCTATCCAGCCCCACGGACTGCTGCTGGCTCTGGCCGCTGACATGACTATC
GTGGCAGGCTCTGATAACCTGCCAGAGCTGACCGGGCTGGCTATCGGAGCACTGATTGGCCGGTCCGCAGCCGACGTGTTC
GATTCTGAGACTCACAATAGACTGACCATCGCCCTGGCTGAACCTGGAGCCGCCGTGGGAGCCCCAATTACCGTCGGCTTC
ACAATGCGAAAGGACGCTGGCTTTATCGGGTCCTGGCACCGCCATGATCAGCTGATTTTTCTGGAGCTGGAACCACCTCAG
AGAGACGTGGCAGAGCCACAGGCTTTCTTTCGGAGAACAAACAGCGCCATCCGGCGGCTCCAGGCCGCTGAGACTCTGGAA
TCCGCTTGCGCAGCCGCTGCACAGGAAGTGAGGAAGATCACCGGGTTCGATCGCGTCATGATCTACCGGTTCGCCTCAGAC
TTTAGCGGAGAAGTGATCGCAGAAGATCGCTGTGCCGAGGTCGAAAGTAAACTGGGCCTGCATTACCCAGCCTCAACCGTG
CCTGCACAGGCACGACGGCTGTATACAATCAACCCAGTCCGGATCATTCCCGACATTAATTACAGACCAGTGCCCGTCACA
CCTGACCTGAACCCAGTGACTGGGAGGCCCATCGACCTGAGCTTCGCCATTCTGCGCAGCGTGTCCCCTGTCCACCTGGAG
TTTATGAGGAATATCGGAATGCATGGCACCATGTCTATCAGTATTCTGAGAGGCGAAAGGCTGTGGGGGCTGATCGTGTGC
CACCATCGGACACCTTACTATGTGGACCTGGACGGCAGGCAGGCTTGTGAACTGGTCGCTCAGGTGCTGGCTTGGCAGATT
GGCGTGATGGAAGAGTAA



pcDNA3. 1_nMagHigh1-EGFP-CAAX

>Amino acid sequence

MGHTLYAPGGYDIMGYLDQIGNRPNPQVELGPVDTSCAL ILCDLKQKDTPIVYASEAFLYMTGYSNAEVLGRNCRFLQSPD
GMVKPKSTRKYVDSNT INT IRKATDRNAEVQVEVVNFKKNGQRFVNFLTI IPVRDETGEYRYSMGFQCETEGGSGGSGGSG
GSGGGSMVSKGEELFTGVVPILVELDGDVNGHKF SVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRY
PDHMKQHDFFKSAMPEGYVQERT IFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGN ILGHKLEYNYNSHNVY IMAD
KQKNGIKVNFKIRHNIEDGSVQLADHYQQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDEL
YKGKKKKKKSKTKCV IMx*

>DNA sequence
ATGGGACACACTCTTTACGCCCCTGGAGGATACGACATTATGGGATATTTGGATCAGATTGGGAACCGCCCAAACCCTCAG
GTCGAACTGGGGCCTGTGGACACGTCATGTGCCCTGATCCTGTGCGATCTGAAGCAAAAGGACACTCCGATCGTCTACGCC
TCGGAAGCCTTCTTGTATATGACCGGATACAGCAATGCAGAGGTGCTCGGCAGGAACTGCAGATTCCTGCAGTCCCCCGAC
GGGATGGTGAAACCAAAGTCGACTCGCAAATATGTGGACTCGAACACGATCAACACCATCCGGAAGGCCATCGACCGGAAC
GCCGAGGTCCAGGTGGAGGTGGTCAACTTTAAGAAGAACGGCCAGCGGTTCGTGAACTTTCTGACCATCATTCCGGTCCGG
GATGAAACCGGAGAGTACAGATACTCCATGGGATTCCAGTGCGAAACCGAAGGCGGCTCCGGAGGCAGCGGCGGTTCTGGA
GGTTCCGGTGGCGGCTCCATGGTGTCGAAGGGAGAGGAGCTTTTCACCGGCGTGGTGCCGATTCTTGTGGAACTGGACGGC
GACGTGAACGGACATAAGTTCAGCGTGTCAGGAGAAGGAGAAGGGGACGCGAGTTACGGAAAGCTGACCCTGAAGTTCATC
TGTACCACCGGGAAGCTCCCGGTGCCCTGGCCGACCCTCGTGACTACTCTGACCTACGGAGTGCAGTGCTTCTCCCGCTAC
CCGGACCATATGAAGCAGCACGATTTCTTCAAGAGCGCTATGCCCGAGGGTTACGTGCAAGAACGGACCATCTTCTTCAAG
GACGACGGAAACTACAAGACCAGAGCCGAAGTGAAATTCGAAGGAGACACCCTCGTCAATCGCATCGAGCTGAAGGGAATC
GACTTTAAGGAAGATGGGAATATCCTGGGTCACAAGCTGGAGTACAACTACAACTCCCACAATGTGTACATCATGGCGGAT
AAGCAAAAGAACGGCATTAAGGTCAACTTCAAGATCCGGCATAACATAGAAGATGGCTCCGTGCAACTGGCGGACCACTAC
GAGCAGAACACCCCCATTGGGGAGGGTCCGGTGCTGCTCCCTGATAACCACTACCTGTCAACCCAAAGCGCACTGTCCAAG
GACCCCAACGAGAAGAGGGACCACATGGTGCTGCTGGAGTTCGTCAGTGCCGCTGGCATCACTCTCGGAATGGACGAGCTG
TACAAGGGGAAGAAAAAGAAGAAGAAGTCCAAGACAAAATGCGTGATTATGTAG



m
pcDNA3. 1_iSH2-pMag (3x) —iRFP

>Amino acid sequence
MVSKYQQDQVVKEDNIEAVGKKLHEYNTQFQEKSREYDRLYEDYTRTSQE IQMKRTATEAFNET IKIFEEQCQTQERYSKE
YIEKFKREGNETEIQRIMHNYEKLKSRISEIVDSRRRLEEDLKKQAAEYRE IDKRMNS IKPDL IQLRKTRDQYLMWLTQKG
VROKKLNEWLGNENTEDQYSLVEDDEDLPHHDEKTGSGGSGGSGGSGGSGGGSHTLYAPGGYDIMGYLRQIRNRPNPQVEL
GPVDTSCALILCDLKQKDTPIVYASEAFLYMTGYSNAEVLGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEV
QVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGSGHTLYAPGGYD IMGYLRQIRNRPNPQVEL
GPVDTSCALILCDLKQKDTPIVYASEAFLYMTGYSNAEVLGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEV
QVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGSGHTLYAPGGYDIMGYLRQIRNRPNPQVEL
GPVDTSCALILCDLKQKDTPIVYASEAFLYMTGYSNAEVLGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEV
QVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGSGGTGGSGGSGGSGMAEGSVARQPDLLTCD
DEPIHIPGATQPHGLLLALAADMT IVAGSDNLPELTGLAIGAL IGRSAADVFDSETHNRLT IALAEPGAAVGAPITVGFTM
RKDAGF I GSWHRHDQL IFLELEPPQRDVAEPQAFFRRTNSATRRLQAAETLESACAAAAQEVRKITGFDRVMIYRFASDFS
GEVIAEDRCAEVESKLGLHYPASTVPAQARRLYTINPVRIIPDINYRPVPVTPDLNPVTGRPIDLSFAILRSVSPVHLEFM
RNIGMHGTMSISILRGERLWGL IVCHHRTPYYVDLDGRQACELVAQVLAWQ I GVMEE*

>DNA sequence

ATGGTGTCCAAATACCAACAGGATCAAGTTGTCAAAGAAGATAATATTGAAGCTGTAGGGAAAAAATTACATGAATATAAC
AGCTCAATTTCAAGAAAAAAGTCGGGAATATGATAGATTATATGAAGACTATACCCGAACTTCCCAGGAAATCCAAATGAAA
AGAACAGCTATTGAAGCATTTAATGAAACCATAAAAATATTTGAAGAACAGTGCCAAACCCAGGAGCGGTACAGCAAAGAA
TACATAGAAAAGTTCAAACGTGAAGGCAACGAGACGGAAATCCAAAGGATTATGCATAATTATGAAAAGTTAAAGTCTCGA
ATCAGTGAAATTGTCGACAGCAGAAGGAGATTGGAAGAGGACTTGAAGAAGCAGGCGGCTGAGTATCGTGAGATTGACAAA
CGCATGAACAGCATTAAACCAGAGCTCATTCAGCTAAGAAAGACGAGAGACCAATACTTGATGTGGTTGACTCAGAAAGGT
GTTCGGCAGAAGAAATTGAACGAGTGGCTGGGCAATGAAAACACTGAAGACCAATATTCGCTGGTAGAAGATGATGAGGAT
TTGCCCCACCACGATGAGAAGACTGGATCCGGCGGCTCCGGAGGCAGCGGCGGTTCTGGAGGTTCCGGTGGCGGCTCCCAC
ACTCTTTACGCCCCTGGAGGATACGACATTATGGGATATTTGCGGCAGATTAGGAACCGCCCAAACCCTCAGGTCGAACTG
GGGCCTGTGGACACGTCATGTGCGCTGATCCTGTGCGATCTGAAGCAAAAGGACACTCCGATCGTCTACGCGTCGGAAGCC
TTCTTGTATATGACCGGATACAGCAATGCAGAGGTGCTCGGCAGGAACTGCAGATTCCTGCAGTCCCCCGACGGGATGGTG
AAACCAAAGTCGACTCGCAAATATGTGGACTCGAACACGATCAACACCATGCGGAAGGCCATCGACCGGAACGCCGAGGTC
CAGGTGGAGGTGGTCAACTTTAAGAAGAACGGCCAGCGGTTCGTGAAGTTTCTGACCATGATTCCGGTCCGGGATGAAACC
GGAGAGTACAGATACTCCATGGGATTCCAGTGCGAAACCGAAGGTTCCGGCGGCTCGGGCGGATCAGGGGGAAGCGGACAC
ACACTCTACGCCCCGGGAGGCTACGATATCATGGGCTACCTGAGGCAGATCCGGAACAGACCGAACCCCCAAGTGGAACTC
GGCCCCGTGGACACTTCTTGCGGTCTGATCCTGTGCGACCTGAAGCAGAAGGATACCCCCATCGTGTACGCATCCGAAGCG
TTCCTCTACATGACCGGGTACTCGAACGCGGAGGTGCTGGGTCGCAAGTGCCGGTTCCTGCAGAGCCCCGACGGAATGGTC



AAGCCCAAGTCCACTCGGAAATACGTGGATTCCAACACCATCAATACTATGAGGAAGGCTATCGATAGGAACGCGGAAGTC
CAAGTGGAGGTGGTGAACTTCAAGAAGAATGGCCAGAGATTCGTCAATTTCCTTACCATGATCCCTGTGCGCGATGAGACT
GGAGAGTACCGATACTCAATGGGCTTCCAGTGTGAAACCGAGGGAAGCGGCGGTTCCGGGGGGTCGGGAGGTTCCGGACAT
ACCCTCTACGCGCCGGGGGGTTATGACATCATGGGTTACCTCAGACAGATCAGAAACCGGCCGAACCCACAAGTGGAGCTG
GGACCCGTCGACACCTCCTGCGCCCTCATCCTGTGTGACCTTAAGCAGAAGGACACCCCTATCGTGTACGCCTCCGAAGCA
TTCCTGTACATGACCGGGTACTCGAACGCCGAAGTGCTGGGACGGAACTGCCGCTTCCTGCAATCCCCGGATGGAATGGTG
AAGCCTAAGTCAACCCGCAAATACGTGGACTCCAACACTATCAACACCATGCGCAAGGCCATTGACCGCAATGCTGAGGTG
CAAGTGGAAGTGGTGAACTTCAAGAAGAACGGACAGCGCTTCGTCAACTTCCTGACTATGATTCCCGTGCGGGACGAAACC
GGCGAATACCGGTACAGCATGGGGTTTCAGTGCGAGACTGAGGGCTCCGGCGGCAGCGGTGGCTCCGGAGGCAGCGGAGGT
ACCGGCGGCAGTGGAGGGTCTGGTGGCAGCGGAATGGCCGAAGGGAGTGTCGCCAGACAGCCTGACCTGCTGACTTGCGAT
GACGAACCAATCCACATTCCCGGCGCTATCCAGCCCCACGGACTGCTGCTGGCTCTGGCCGCTGACATGACTATCGTGGCA
GGCTCTGATAACCTGCCAGAGCTGACCGGGCTGGCTATCGGAGCACTGATTGGCCGGTCCGCAGCCGACGTGTTCGATTCT
GAGACTCACAATAGACTGACCATCGCCCTGGCTGAACCTGGAGCCGCCGTGGGAGCCCCAATTACCGTCGGCTTCACAATG
CGAAAGGACGCTGGCTTTATCGGGTCCTGGCACCGCCATGATCAGCTGATTTTTCTGGAGCTGGAACCACCTCAGAGAGAC
GTGGCAGAGCCACAGGCTTTCTTTCGGAGAACAAACAGCGCCATCCGGCGGCTCCAGGCCGCTGAGACTCTGGAATCCGCT
TGCGCAGCCGCTGCACAGGAAGTGAGGAAGATCACCGGGTTCGATCGCGTCATGATCTACCGGTTCGCCTCAGACTTTAGC
GGAGAAGTGATCGCAGAAGATCGCTGTGCCGAGGTCGAAAGTAAACTGGGCCTGCATTACCCAGCCTCAACCGTGCCTGCA
CAGGCACGACGGCTGTATACAATCAACCCAGTCCGGATCATTCCCGACATTAATTACAGACCAGTGCCCGTCACACCTGAC
CTGAACCCAGTGACTGGGAGGCCCATCGACCTGAGCTTCGCCATTCTGCGCAGCGTGTCCCCTGTCCACCTGGAGTTTATG
AGGAATATCGGAATGCATGGCACCATGTCTATCAGTATTCTGAGAGGCGAAAGGCTGTGGGGGCTGATCGTGTGCCACCAT
CGGACACCTTACTATGTGGACCTGGACGGCAGGCAGGCTTGTGAACTGGTCGCTCAGGTGCTGGCTTGGCAGATTGGCGTG
ATGGAAGAGTAA



n

pcDNA3. 1_iSH2-pMagFast2 (3x)-iRFP

>Amino acid sequence
MVSKYQQDQVVKEDNIEAVGKKLHEYNTQFQEKSREYDRLYEDYTRTSQE IQMKRTATEAFNET IKIFEEQCQTQERYSKE
YIEKFKREGNETEIQRIMHNYEKLKSRISEIVDSRRRLEEDLKKQAAEYRE IDKRMNS IKPDL IQLRKTRDQYLMWLTQKG
VROKKLNEWLGNENTEDQYSLVEDDEDLPHHDEKTGSGGSGGSGGSGGSGGGSHTLYAPGGYDIMGYLRQIRNRPNPQVEL
GPVDTSCALVLCDLKQKDTPVVYASEAFLYMTGYSNAEVLGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEV
QVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGSGHTLYAPGGYD IMGYLRQIRNRPNPQVEL
GPVDTSCALVLCDLKQKDTPVVYASEAFLYMTGYSNAEVLGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEV
QVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGSGHTLYAPGGYDIMGYLRQIRNRPNPQVEL
GPVDTSCALVLCDLKQKDTPVVYASEAFLYMTGYSNAEVLGRNCRFLQSPDGMVKPKSTRKYVDSNT INTMRKAIDRNAEV
QVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGSGGTGGSGGSGGSGMAEGSVARQPDLLTCD
DEPIHIPGATQPHGLLLALAADMT IVAGSDNLPELTGLAIGALIGRSAADVFDSETHNRLT IALAEPGAAVGAPITVGFTM
RKDAGF I GSWHRHDQL IFLELEPPQRDVAEPQAFFRRTNSATRRLQAAETLESACAAAAQEVRKITGFDRVMIYRFASDFS
GEVIAEDRCAEVESKLGLHYPASTVPAQARRLYTINPVRIIPDINYRPVPVTPDLNPVTGRPIDLSFAILRSVSPVHLEFM
RNIGMHGTMSISILRGERLWGL IVCHHRTPYYVDLDGRQACELVAQVLAWQ I GVMEE*

>DNA sequence

ATGGTGTCCAAATACCAACAGGATCAAGTTGTCAAAGAAGATAATATTGAAGCTGTAGGGAAAAAATTACATGAATATAAC
AGCTCAATTTCAAGAAAAAAGTCGGGAATATGATAGATTATATGAAGACTATACCCGAACTTCCCAGGAAATCCAAATGAAA
AGAACAGCTATTGAAGCATTTAATGAAACCATAAAAATATTTGAAGAACAGTGCCAAACCCAGGAGCGGTACAGCAAAGAA
TACATAGAAAAGTTCAAACGTGAAGGCAACGAGACGGAAATCCAAAGGATTATGCATAATTATGAAAAGTTAAAGTCTCGA
ATCAGTGAAATTGTCGACAGCAGAAGGAGATTGGAAGAGGACTTGAAGAAGCAGGCGGCTGAGTATCGTGAGATTGACAAA
CGCATGAACAGCATTAAACCAGAGCTCATTCAGCTAAGAAAGACGAGAGACCAATACTTGATGTGGTTGACTCAGAAAGGT
GTTCGGCAGAAGAAATTGAACGAGTGGCTGGGCAATGAAAACACTGAAGACCAATATTCGCTGGTAGAAGATGATGAGGAT
TTGCCCCACCACGATGAGAAGACTGGATCCGGCGGCTCCGGAGGCAGCGGCGGTTCTGGAGGTTCCGGTGGCGGCTCCCAC
ACTCTTTACGCCCCTGGAGGATACGACATTATGGGATATTTGCGGCAGATTAGGAACCGCCCAAACCCTCAGGTCGAACTG
GGGCCTGTGGACACGTCATGTGCCCTGGTCCTGTGCGATCTGAAGCAAAAGGACACTCCGGTGGTCTACGCCTCGGAAGCC
TTCTTGTATATGACCGGATACAGCAATGCAGAGGTGCTCGGCAGGAACTGCAGATTCCTGCAGTCCCCCGACGGGATGGTG
AAACCAAAGTCGACTCGCAAATATGTGGACTCGAACACGATCAACACCATGCGGAAGGCCATCGACCGGAACGCCGAGGTC
CAGGTGGAGGTGGTCAACTTTAAGAAGAACGGCCAGCGGTTCGTGAAGTTTCTGACCATGATTCCGGTCCGGGATGAAACC
GGAGAGTACAGATACTCCATGGGATTCCAGTGCGAAACCGAAGGTTCCGGCGGCTCGGGCGGATCAGGGGGAAGCGGACAC
ACACTCTACGCCCCGGGAGGCTACGATATCATGGGCTACCTGAGGCAGATCCGGAACAGACCGAACCCCCAAGTGGAACTC
GGCCCCGTGGACACTTCTTGCGGTCTGGTGCTGTGCGACCTGAAGCAGAAGGATACCCCCGTGGTGTACGCATCCGAAGCG
TTCCTCTACATGACCGGGTACTCGAACGCGGAGGTGCTGGGTCGCAAGTGCCGGTTCCTGCAGAGCCCCGACGGAATGGTC



AAGCCCAAGTCCACTCGGAAATACGTGGATTCCAACACCATCAATACTATGAGGAAGGCTATCGATAGGAACGCGGAAGTC
CAAGTGGAGGTGGTGAACTTCAAGAAGAATGGCCAGAGATTCGTCAATTTCCTTACCATGATCCCTGTGCGCGATGAGACT
GGAGAGTACCGATACTCAATGGGCTTCCAGTGTGAAACCGAGGGAAGCGGCGGTTCCGGGGGGTCGGGAGGTTCCGGACAT
ACCCTCTACGCGCCGGGGGGTTATGACATCATGGGTTACCTCAGACAGATCAGAAACCGGCCGAACCCACAAGTGGAGCTG
GGACCCGTCGACACCTCCTGCGCCCTCGTGCTGTGTGACCTTAAGCAGAAGGACACCCCTGTGGTGTACGCCTCCGAAGCA
TTCCTGTACATGACCGGGTACTCGAACGCCGAAGTGCTGGGACGGAACTGCCGCTTCCTGCAATCCCCGGATGGAATGGTG
AAGCCTAAGTCAACCCGCAAATACGTGGACTCCAACACTATCAACACCATGCGCAAGGCCATTGACCGCAATGCTGAGGTG
CAAGTGGAAGTGGTGAACTTCAAGAAGAACGGACAGCGCTTCGTCAACTTCCTGACTATGATTCCCGTGCGGGACGAAACC
GGCGAATACCGGTACAGCATGGGGTTTCAGTGCGAGACTGAGGGCTCCGGCGGCAGCGGTGGCTCCGGAGGCAGCGGAGGT
ACCGGCGGCAGTGGAGGGTCTGGTGGCAGCGGAATGGCCGAAGGGAGTGTCGCCAGACAGCCTGACCTGCTGACTTGCGAT
GACGAACCAATCCACATTCCCGGCGCTATCCAGCCCCACGGACTGCTGCTGGCTCTGGCCGCTGACATGACTATCGTGGCA
GGCTCTGATAACCTGCCAGAGCTGACCGGGCTGGCTATCGGAGCACTGATTGGCCGGTCCGCAGCCGACGTGTTCGATTCT
GAGACTCACAATAGACTGACCATCGCCCTGGCTGAACCTGGAGCCGCCGTGGGAGCCCCAATTACCGTCGGCTTCACAATG
CGAAAGGACGCTGGCTTTATCGGGTCCTGGCACCGCCATGATCAGCTGATTTTTCTGGAGCTGGAACCACCTCAGAGAGAC
GTGGCAGAGCCACAGGCTTTCTTTCGGAGAACAAACAGCGCCATCCGGCGGCTCCAGGCCGCTGAGACTCTGGAATCCGCT
TGCGCAGCCGCTGCACAGGAAGTGAGGAAGATCACCGGGTTCGATCGCGTCATGATCTACCGGTTCGCCTCAGACTTTAGC
GGAGAAGTGATCGCAGAAGATCGCTGTGCCGAGGTCGAAAGTAAACTGGGCCTGCATTAGCCAGCCTCAACCGTGCCTGCA
CAGGCACGACGGCTGTATACAATCAACCCAGTCCGGATCATTCCCGACATTAATTACAGACCAGTGCCCGTCACACCTGAC
CTGAACCCAGTGACTGGGAGGCCCATCGACCTGAGCTTCGCCATTCTGCGCAGCGTGTCCCCTGTCCACCTGGAGTTTATG
AGGAATATCGGAATGCATGGCACCATGTCTATCAGTATTCTGAGAGGCGAAAGGCTGTGGGGGCTGATCGTGTGCCACCAT
CGGACACCTTACTATGTGGACCTGGACGGCAGGCAGGCTTGTGAACTGGTCGCTCAGGTGCTGGCTTGGCAGATTGGCGTG
ATGGAAGAGTAA



o

pcDNA3. 1_Tiam1-pMagFast2 (3x)—-iRFP

>Amino acid sequence
MRQLSDADKLRKVICELLETERTYVKDLNCLMERYLKPLQKETFLTQDELDVLFGNLTEMVEFQVEFLKTLEDGVRLVPDL
EKLEKVDQFKKVLFSLGGSFLYYADRFKLYSAFCASHTKVPKVLVKAKTDTAFKAFLDAQGNPRQQHSSTLESYLIKPIQRV
LKYPLLLRELFALTDAESEEHYHLDVAIKTMNKVASHINEMQK THEEFGAVFDQL IAEQTGEKKEVADLSMGDLLLHTSVI
WLNPPASLGKWKKEPELAAFVFKTAVVLVYKDGSKQKKKLVGSHRLS IYEEWDPFRFRHMIPTEALQVRALPSADAEANAV
CETVHVKSESEGRPERVFHLCCSSPESRKDFLKSVHSTLRDKHRROLLKTEGSGGSGGSGGSGGSGGGSHTLYAPGGYDIM
GYLRQIRNRPNPQVELGPVDTSCALVLCDLKQKDTPVVYASEAFLYMTGYSNAEVLGRNCRFLQSPDGMVKPKSTRKYVDS
NTINTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGSGHTLYAPGGYDIM
GYLRQIRNRPNPQVELGPVDTSCALVLCDLKQKDTPVVYASEAFLYMTGYSNAEVLGRNCRFLQSPDGMVKPKSTRKYVDS
NTINTMRKAIDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGSGHTLYAPGGYDIM
GYLRQIRNRPNPQVELGPVDTSCALVLCDLKQKDTPVVYASEAFLYMTGYSNAEVLGRNCRFLQSPDGMVKPKSTRKYVDS
NTINTMRKATDRNAEVQVEVVNFKKNGQRFVNFLTMIPVRDETGEYRYSMGFQCETEGSGGSGGSGGSGGTGGSGGSGGSG
MAEGSVARQPDLLTCDDEPIHIPGATQPHGLLLALAADMT IVAGSDNLPELTGLATGALIGRSAADVFDSETHNRLTIALA
EPGAAVGAPITVGF TMRKDAGF I GSWHRHDQL I FLELEPPQRDVAEPQAFFRRTNSATRRLQAAETLESACAAAAQEVRK]
TGFDRVMIYRFASDFSGEVIAEDRCAEVESKLGLHYPASTVPAQARRLYTINPVRIIPDINYRPVPVTPDLNPVTGRPIDL
SFATLRSVSPVHLEFMRNIGMHGTMSISILRGERLWGL IVCHHRTPYYVDLDGRQACELVAQVLAWQ I GVMEE=*

>DNA sequence

ATGCGACAGCTGTCGGATGCGGATAAGCTGCGCAAGGTGATCTGTGAACTGCTGGAGACTGAACGCACCTATGTGAAAGAC
TTAAACTGCCTCATGGAGAGATACCTGAAGCCCGTTCAGAAGGAGACCTTTCTCACCCAGGATGAGCTTGATGTACTTTTT
GGAAATTTAACCGAAATGGTGGAGTTTCAAGTCGAGTTCCTTAAGACTCTAGAAGATGGAGTAAGACTGGTCCCTGACTTG
GAAAAGCTGGAGAAGGTTGACCAGTTCAAGAAAGTGCTCTTCTCTCGTGGGGGGATCCTTCCTGTACTACGCGGACCGCTTC
AAGCTCTACAGTGCCTTCTGTGCGAGCCACACAAAAGTCCCCAAGGTCCTGGTGAAAGCCAAGACGGACACAGCCTTCAAG
GCGTTCCTCGATGCCCAGAACCCGAGGCAGCAGCACTCATCCACGCTGGAGTGTTACCTCATCAAGCCCATCCAGAGGGTC
GTCAAGTACCCGCTTCTGCTCAGGGAGCTGTTTGCGCTGACCGATGCGGAGAGCGAGGAACACTACCACCTGGACGTGGCC
ATCAAGACTATGAACAAGGTCGCCAGTCACATCAATGAGATGCAGAAGATCCACGAAGAGTTTGGTGCTGTGTTTGACCAG
CTGATTGCTGAGCAGACGGGAGAGAAGAAAGAGGTTGCAGATCTGAGCATGGGTGACCTGCTCTTGCACACCAGCGTCATC
TGGCTGAACCCACCCGCCTCACTGGGAAAGTGGAAAAAGGAGCCAGAATTAGCAGCCTTCGTCTTCAAAACGGCCGTGGTC
CTTGTATATAAAGACGGTTCCAAGCAGAAGAAGAAACTTGTTGGCTGTCACAGGCTGTCAATCTACGAGGAGTGGGACCCT
TTCCGGTTTCGCCACATGATCCCTACCGAAGCTTTGCAGGTCCGAGCTCTGCCCAGTGCAGATGCAGAGGCAAATGCGGTA
TGCGAAATTGTCCACGTGAAATCAGAGTCAGAAGGGAGGCCCGAGCGGGTTTTCCACCTCTGCTGCAGTTCCCCAGAGAGC
AGAAAGGACTTTCTGAAGTCTGTGCATTCGATCCTGCGAGATAAACACAGAAGACAGCTCCTCAAAACGGAAGGATCCGGC
GGCTCCGGAGGCAGCGGCGGTTCTGGAGGTTCCGGTGGCGGCTCCCACACTCTTTACGCCCCTGGAGGATACGACATTATG



GGATATTTGCGGCAGATTAGGAACCGCCCAAACCCTCAGGTCGAACTGGGGCCTGTGGACACGTCATGTGCCCTGGTCCTG
TGCGATCTGAAGCAAAAGGACACTCCGGTGGTCTACGCCTCGGAAGCCTTCTTGTATATGACCGGATACAGCAATGCAGAG
GTGCTCGGCAGGAACTGCAGATTCCTGCAGTCCCCCGACGGGATGGTGAAACCAAAGTCGACTCGCAAATATGTGGACTCG
AACACGATCAACACCATGCGGAAGGCCATCGACCGGAACGCCGAGGTCCAGGTGGAGGTGGTCAACTTTAAGAAGAACGGC
CAGCGGTTCGTGAACTTTCTGACCATGATTCCGGTCCGGGATGAAACCGGAGAGTACAGATACTCCATGGGATTCCAGTGC
GAAACCGAAGGTTCCGGCGGCTCGGGCGGATCAGGGGGAAGCGGACACACACTCTACGCCCCGGGAGGCTACGATATCATG
GGCTACCTGAGGCAGATCCGGAACAGACCGAACCCCCAAGTGGAACTCGGCCCCGTGGACACTTCTTGCGCTCTGGTGCTG
TGCGACCTGAAGCAGAAGGATACCCCCGTGGTGTACGCATCCGAAGCGTTCCTCTACATGACCGGGTACTCGAACGCGGAG
GTGCTGGGTCGCAACTGCCGGTTCCTGCAGAGCCCCGACGGAATGGTCAAGCCCAAGTCCACTCGGAAATACGTGGATTCC
AACACCATCAATACTATGAGGAAGGCTATCGATAGGAACGCGGAAGTCCAAGTGGAGGTGGTGAACTTCAAGAAGAATGGC
CAGAGATTCGTCAATTTCCTTACCATGATCCCTGTGCGCGATGAGACTGGAGAGTACCGATACTCAATGGGCTTCCAGTGT
GAAACCGAGGGAAGCGGCGGTTCCGGGGGGTCGGGAGGTTCCGGACATACCCTCTACGCGCCGGGGGGTTATGACATCATG
GGTTACCTCAGACAGATCAGAAACCGGCCGAACCCACAAGTGGAGCTGGGACCCGTCGACACCTCCTGCGCCCTCGTGCTG
TGTGACCTTAAGCAGAAGGACACCCCTGTGGTGTACGCCTCCGAAGCATTCCTGTACATGACCGGGTACTCGAACGCCGAA
GTGCTGGGACGGAACTGCCGCTTCCTGCAATCCCCGGATGGAATGGTGAAGCCTAAGTCAACCCGCAAATACGTGGACTCC
AACACTATCAACACCATGCGCAAGGCCATTGACCGCAATGCTGAGGTGCAAGTGGAAGTGGTGAACTTCAAGAAGAACGGA
CAGCGCTTCGTCAACTTCCTGACTATGATTCCCGTGCGGGACGAAACCGGCGAATACCGGTACAGCATGGGGTTTCAGTGC
GAGACTGAGGGCTCCGGCGGCAGCGGTGGCTCCGGAGGCAGCGGAGGTACCGGCGGCAGTGGAGGGTCTGGTGGCAGCGGA
ATGGCCGAAGGGAGTGTCGCCAGACAGCCTGACCTGCTGACTTGCGATGACGAACCAATCCACATTCCCGGCGCTATCCAG
CCCCACGGACTGCTGCTGGCTCTGGCCGCTGACATGACTATCGTGGCAGGCTCTGATAACCTGCCAGAGCTGACCGGGCTG
GCTATCGGAGCACTGATTGGCCGGTCCGCAGCCGACGTGTTCGATTCTGAGACTCACAATAGACTGACCATCGCCCTGGCT
GAACCTGGAGCCGCCGTGGGAGCCCCAATTACCGTCGGCTTCACAATGCGAAAGGACGCTGGCTTTATCGGGTCCTGGCAC
CGCCATGATCAGCTGATTTTTCTGGAGCTGGAACCACCTCAGAGAGACGTGGCAGAGCCACAGGCTTTCTTTCGGAGAACA
AACAGCGCCATCCGGCGGCTCCAGGCCGCTGAGACTCTGGAATCCGCTTGCGCAGCCGCTGCACAGGAAGTGAGGAAGATC
ACCGGGTTCGATCGCGTCATGATCTACCGGTTCGCCTCAGACTTTAGCGGAGAAGTGATCGCAGAAGATCGCTGTGCCGAG
GTCGAAAGTAAACTGGGCCTGCATTACCCAGCCTCAACCGTGCCTGCACAGGCACGACGGCTGTATACAATCAACCCAGTC
CGGATCATTCCCGACATTAATTACAGACCAGTGCCCGTCACACCTGACCTGAACCCAGTGACTGGGAGGCCCATCGACCTG
AGCTTCGCCATTCTGCGCAGCGTGTCCCCTGTCCACCTGGAGTTTATGAGGAATATCGGAATGCATGGCACCATGTCTATC
AGTATTCTGAGAGGCGAAAGGCTGTGGGGGCTGATCGTGTGCCACCATCGGACACCTTACTATGTGGACCTGGACGGCAGG
CAGGCTTGTGAACTGGTCGCTCAGGTGCTGGCTTGGCAGATTGGCGTGATGGAAGAGTAA



p

pcDNA3. 1_AktPH-mCherry

>Amino acid sequence

MSDVATVKEGWLHKRGEY IKTWRPRYFLLKNDGTF IGYKERPQDVDQREAPLNNFSVAQCQLMKTERPRPNTF I TRCLQWT
TVIERTFHVETPEEREEWTTAIQTVADGLKKQEEEEMDFRSGSPSDNSGAEEMEVSLAKPKHRVTMNEFEYLKLLGKGTFG
KVEFGGSGGGGSGGGGSGGRSMVSKGEEDNMAT IKEFMRFKVHMEGSVNGHEFE IEGEGEGRPYEGTQTAKLKVTKGGPLP
FAWDILSPQFMYGSKAYVKHPAD IPDYLKLSFPEGFKWERVMNFEDGGVVTVTQDSSLQDGEF I YKVKLRGTNFPSDGPVM
QKKTMGWEASSERMYPEDGALKGE IKQRLKLKDGGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYTIVEQYERA
EGRHSTGGMDEL YK+

>DNA sequence
ATGAGCGACGTGGCTATTGTGAAGGAGGGTTGGCTGCACAAACGAGGGGAGTACATCAAGACCTGGCGGCCACGCTACTTC
GTCCTCAAGAATGATGGCACCTTCATTGGCTACAAGGAGCGGCCGCAGGATGTGGACCAACGTGAGGCTCCCCTCAACAAC
TTCTCTGTGGCGCAGTGCCAGCTGATGAAGACGGAGCGGCCCCGGCCCAACAGCTTCATCATCCGCTGCCTGCAGTGGACC
ACTGTCATCGAACGCACCTTCCATGTGGAGACTCCTGAGGAGCGGGAGGAGTGGACAACCGCCATCCAGACTGTGGCTGAC
GGCCTCAAGAAGCAGGAGGAGGAGGAGATGGACTTCCGGTCGGGCTCAGCCAGTGACAACTCAGGGGCTGAAGAGATGGAG
GTGTCCCTGGCCAAGCCCAAGCACCGCGTGACCATGAACGAGTTTGAGTACCTGAAGCTGCTGGGCAAGGGCACTTTCGGC
AAGGTGGAATTCGGAGGGTCTGGAGGGGGTGGCTCAGGTGGCGGCGGAAGTGGCGGAAGATCTATGGTGAGCAAGGGCGAG
GAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACGGCCACGAGTTCGAG
ATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGCCCCCTGCCC
TTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACATCCCCGACTAC
TTGAAGGTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAG
GACTCCTCCCTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGCACCAACTTCCCCTCCGACGGGCCCGTAATG
CAGAAGAAGACCATGGGCTGGGAGGGCTCCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAGCAG
AGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGACCACCTACAAGGCCAAGAAGCCCGTGCAGCTGCCC
GGCGCCTACAACGTCAACATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAACGCGCC
GAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGTAA



q

pcDNA3. 1_Lifeact-mCherry

>Amino acid sequence

MGVADL IKKFESTSKEEGDPPVATMVSKGEEDNMAI IKEFMRFKVHMEGSVNGHEFE IEGEGEGRPYEGTQTAKLKVTKGG
PLPFAWDILSPQFMYGSKAYVKHPADIPDYLKLSFPEGFKWERVMNFEDGGVVTVTQDSSLQDGEF I1YKVKLRGTNFPSDG
PVMQKKTMGWEASSERMYPEDGALKGE IKQRLKLKDGGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYTIVEQY
ERAEGRHSTGGMDEL YK+

>DNA sequence
ATGGGCGTGGCCGACCTGATCAAGAAGTTCGAGAGCATCAGCAAGGAGGAGGGCGACCCACCTGTGGCCACCATGGTGAGC
AAGGGCGAGGAGGATAACATGGGCATCATCAAGGAGTTCATGCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACGGCCAC
GAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGACCAAGGGTGGC
CCCCTGCCCTTCGCCTGGGACATGCTGTCCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACATC
CCCGACTACTTGAAGCTGTCCTTGCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGCGTGGTGACC
GTGACCCAGGACTCCTCCCTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGCACCAACTTCCCGTCCGACGGC
CCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAG
ATCAAGCAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGACCACCTACAAGGCCAAGAAGCCCGTG
CAGCTGCCCGGCGCCTACAACGTCAACATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTAC
GAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGTAA



Supplementary Figure 10. List of DNA sequences and amino acid sequences of constructs
used in this study. Dark green; Nfluc and Cfluc, Orange; VVD, Red; pMag and pMagFast2,
Magenta; mCherry, Blue; nMagHigh1, Light green, mKikGR and EGFP, Gray; CAAX, Dark red;
iRFP, Light blue; iSH2 domain and Tiam1 domain, Purple; AktPH, Brown; Lifeact, Black; Start
codon, Stop codon, linkers and histidine tag.



Supplementary Table

Supplementary Table 1 List of mutation primers used in this study

Number | Mutation Primer sequence 5 —> 3

#1 147E CCCGGTGGATATGACGAGATGGGATATCTGATT

#2 MASE GGTGGATATGACATTGAGGGATATCTGATTCAG

#3 GA9E GGATATGACATTATGGAGTATCTGATTCAGATC

#4 Y50E TATGACATTATGGGAGAGCTGATTCAGATCATG

#5 L51E GACATTATGGGATATGAGATTCAGATCATGAAC Subplementary Figure 3a.b
#6 152E ATTATGGGATATCTGGAGCAGATCATGAACCGG ’
#7 Q53E ATGGGATATCTGATTGAGATCATGAACCGGCCA

#8 154E GGATATCTGATTCAGGAGATGAACCGGCCAAAC

#9 M55E TATCTGATTCAGATCGAGAACCGGCCAAACCCG

#10  |N56E CTGATTCAGATCATGGAGCGGCCAAACCCGCAG

#11 147R CCCGGTGGATATGACAGGATGGGATATCTGATT

#12  |M48R GGTGGATATGACATTAGGGGATATCTGATTCAG

#13  |Y50R TATGACATTATGGGAAGGCTGATTCAGATCATG |

#14  [L51R GACATTATGGGATATAGGATTCAGATCATGAAC gf;‘;fe;i;ztary Figure 3b,df
#15  |I52R ATTATGGGATATCTGAGGCAGATCATGAACCGG

#16  |I54R GGATATCTGATTCAGAGGATGAACCGGCCAAAC

#17  |M55R TATCTGATTCAGATCAGGAACCGGCCAAACCCG

#18  |M55K TATCTGATTCAGATCAAGAACCGGCCAAACCCG Subplementary Figure 3d
#19  [M55D TATCTGATTCAGATCGACAACCGGCCAAACCCG

#20  |152K ATTATGGGATATCTGAAGCAGATCATGAACCGG |Figure 1e.f

#21 152D ATTATGGGATATCTGGACCAGATCATGAACCGG |Supplementary Figure 3f
#22  |152R/M55K |TATCTGAGGCAGATCAAGAACCGGCCAAACCCG

#23  |152R/M55R |TATCTGAGGCAGATCAGGAACCGGCCAAACCCG

#24  |152R/M55D |TATCTGAGGCAGATCGACAACCGGCCAAACCCG

#25  |152R/M55E |TATCTGAGGCAGATCGAGAACCGGCCAAACCCG |Figure Te.f

#26  |152D/M55K |TATCTGGACCAGATCAAGAACCGGCCAAACCCG |Supplementary Figure 3h,ij|
#27  |152D/M55R |TATCTGGACCAGATCAGGAACCGGCCAAACCCG

#28  |152D/M55D |TATCTGGACCAGATCGACAACCGGCCAAACCCG

#29  |152D/M55E |TATCTGGACCAGATCGAGAACCGGCCAAACCCG




#30  |152D/M55H |TATCTGGACCAGATCCACAACCGGCCAAACCCG

#31 152D/M55N |TATCTGGACCAGATCAACAACCGGCCAAACCCG

#32  |152D/M55Q |TATCTGGACCAGATCCAGAACCGGCCAAACCCG

#33  |152D/M55S |TATCTGGACCAGATCAGCAACCGGCCAAACCCG

#34  |152D/M55T |TATCTGGACCAGATCACCAACCGGCCAAACCCG

#35  |152D/M55Y |TATCTGGACCAGATCTACAACCGGCCAAACCCG

#36  [152D/M55F |TATCTGGACCAGATCTTCAACCGGCCAAACCCG |

#37  |152D/M55W |TATCTGGACCAGATCTGGAACCGGCCAAACCCG gf;;fe;zitary Figurs 3m
#38  |152D/M55A |TATCTGGACCAGATCGCCAACCGGCCAAACCCG

#39  |152D/M55V |TATCTGGACCAGATCGTGAACCGGCCAAACCCG

#40  |152D/M55L |TATCTGGACCAGATCCTGAACCGGCCAAACCCG

#41 152D/M551 [TATCTGGACCAGATCATCAACCGGCCAAACCCG

#42  |152D/M55P |TATCTGGACCAGATCCCCAACCGGCCAAACCCG

#43  |152D/M55C |TATCTGGACCAGATCTGCAACCGGCCAAACCCG

#44  |152D/M55G |TATCTGGACCAGATCGGCAACCGGCCAAACCCG

#45  |CT1S CCCGTGGATACATCCAGCGCCTTGATTCTTTGT g'f;;fe;fentary Figure 3a
#a6 174V ACATCCTGCGCCTTGGTGCTTTGTGACCTGAAA

#47 185V CAGAAAGACACCCCGGTGGTTTACGCGAGTGAA |Figure 2

#48  |M135] AACACAATCAATACTATCCGCAAGGCAATCGAC |Supplementary Figure 5

#49  |M165] GTTAATTTCCTGACTATCATACCTGTTAGGGAC

Mutation—related codons are shown in red.




Supplementary Movies

Supplementary Movie 1. Blue light-dependent translocation of
pMagFast2(3x)-iRFP to the plasma membrane (PM) and its fast
dissociation when the blue light is turned off. nMagHigh1 is tethered to
the PM of the NIH3T3 cell. Imaging was conducted at 37 °C with a 63x
oil objective on the stage of a LSM 710 confocal laser scanning
microscope. Fluorescence images of iRFP were taken using a HeNe

laser (633 nm). Scale bar, 10 um.

Supplementary Movie 2. Blue light-dependent morphological changes
in the PM of a COS-7 cell expressing iSH2-pMag(3x)-iRFP and
nMagHigh1-EGFP-CAAX. Lifeact-mCherry is expressed to observe actin
polymerization in the cell. Imaging was conducted at room temperature
with a 63x oil objective on the stage of a LSM 710 confocal laser
scanning microscope. Fluorescence images of mCherry were taken

using a HeNe laser (543 nm). Scale bar, 10 um.



