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1. Introduction

Amalgaam has developed, as the first in the world, the CoralHue™ Fluo-chase Kit
which enables visualization of protein-protein interactions as fluorescent signals in
mammal cells within 24 hours using the new fluorescent protein CoralHue™
Kusabira-Green, as a reporter protein.

Recently, numerous proteomics studies in post-genome research have been carried
out. In these studies, protein-protein interaction assays are noteworthy from various views
including investigation of drug discovery targets. Yeast two-hybrid (Y2H) assay is widely
known as a typical example of protein-protein interaction assay. In the Y2H method, two
target protein genes are fused to a DNA-binding domain gene and a transcriptional
activator domain gene, respectively. When both target proteins interact, the function of the
fused transcriptional activator recovers, resulting in expression of B-galactosidase, a
reporter molecule. The Y2H method is not suited for interactions assay such as membrane
proteins, because the protein interactions occur in the nuclei, and is also not suited for the
case that protein itself has transcription activity. As a result, there is a problem that the Y2H
method is not sufficient to conclude target protein interactions because it has a high false
positive rate.

CoralHue™ Fluo-chase Kit can detect protein-protein interactions as fluorescent
signals using the protein fragment complementation method. The gene of CoralHue™
monomeric Kusabira-Green (mKG), a reporter protein, is divided into two fragments
(mKG_N fragment and mKG_C fragment) which are respectively fused to the target protein
genes to investigate the interactions. When the expressed target proteins don’t interact,
mKG_N fragment and mKG_C fragment cannot approach each other and cannot emit
fluorescence. However, when target proteins interact, divided mKG fragments spatially
approach each other and the local effective concentration increases. As a result, mKG
fragments form a steric structure before dividing and the chromophore emits fluorescence.
The fluorescent signals can be detected depending on the fused target protein-protein
interactions (Figure 1.).

CoralHue™ Kusabira-Green fluorescent protein fragment has no false positives
because it cannot reconstruct the original steric structure and form chromophore unless the
local effective concentration is increased by two target protein-protein interactions.
Additionally, as the fluorescent proteins which constitute the chromophore cannot be
dissociated, reconstructed CoralHue™ Kusabira-Green fluorescent proteins accumulate,
resulting in high-sensitivity analysis even in weak protein-protein interactions (Figure 2.).

Various structure of protein complexes are formed by protein interactions. In some of
the protein complexes for which we would like to study the interactions, there is a possibility
that fluorescence cannot be detected because two fluorescent protein fragments cannot
approach the interacted target protein because of steric problems and the fluorescent
proteins can’t be reconstructed. With the CoralHue™ Fluo-chase Kit, a plasmid, where
each target protein gene is fused to the 5-end and 3-end of divided CoralHue™
Kusabira-Green gene N-terminal fragment and the 5-end and 3-end of CoralHue™
Kusabira-Green gene C-terminal fragment, is made. As a result, the detection rate of
protein-protein interactions can be improved by making a plasmid which expresses the
fused proteins with different locations between CoralHue™ Kusabira-Green fluorescent
protein fragments and target proteins and inserting them into culture cells with different



combinations.

FRET (Fluorescence Resonance Energy Transfer) is well known as one of the
analysis technique of protein-protein interactions using fluorescent proteins. FRET can
detect both the state in which target proteins are interacting (ON) and the state in which
target proteins are not interacting (OFF) in real-time, while CoralHue™ Fluo-chase Kit can
gather the history of the ON state as fluorescent signals. CoralHue™ Fluo-chase Kit simply
measures cumulated fluorescent signals and is suited for measuring many samples while
FRET needs to measure signals at certain times for imaging. Once the condition for
detecting fluorescence is set, the change of interactions under various conditions including
the addition of drugs such as inhibitors and the change of temperature can be analyzed
with high-throughput.

CoralHue™ Fluo-chase Kit can simply, without an enzyme or substrate, detect
protein-protein interactions as fluorescent signals by introducing subcloned plasmid which
targets the protein gene into cultured cells.

No interaction Interaction Interaction
Proteln Proteln Proteln Proteln Proteln Proteln
mKG_N mKG_C mKG_N mKG_C mKG (MKG_N+mKG_C)
No fluorescence No fluorescence Fluorescence

Figure 1. Principle of CoralHue™ Fluo-chase Kit

The state of No Fluorescence. Because there is no interaction between target protein A and B that are
fused to the mKG fragments (Left).

The state of No Fluorescence. Divided mKG fragments spatially approach each other and local effective
concentration increases by interaction of target protein A and B (Center).

The state of Fluorescence. The association between mKG_N fragment and the mKG_C fragment allows
maturation to form the peptide fluorophore followed by production of a fluorescence signals (Right).



2. Product Components and Storage Conditions

CoralHue™ Fluo-chase Kit 1 system CODE No.AM-1100M
Components Vial color Form
(Plasmids)
* phmKGN-MC Red 10 ug:  Dry form
* phmKGC-MC Blue 10 ug:  Dry form
* phmKGN-MN Yellow 10 ug:  Dry form
- phmKGC-MN Green 10 ug:  Dry form
- pCONT-1 Violet 10 ug:  Dry form
- pCONT-2 White 10 ug:  Dry form
(Primers)
* MN-Forward primer Natural 1 nmol: Dry form
» MC-Reverse primer Natural 1 nmol: Dry form

Storage Conditions: Store at -20°C. Reconstitute with sterilized distilled water. And the
reconstituted solution should be kept at -20°C. See the expiration date on the product
information label.

3. Additional Materials Required

You will need the following reagents and equipment

Restriction enzymes (BamH |, Kpn |, Pst |, EcoR |, Xho |, Hind 1ll, Not 1)

Subcloning related materials (Thermocycler, DNA polymerase, DNA Ligase)
Competent cells, LB-Kanamycin agar plates, LB-Kanamycin medium

Cell culture related materials (Mammalian cells, Cell culture medium, Cell culture dish, Plate)
Transfection reagent

Buffer for fluorescence detection (HBSS, PBS, Good's Buffer)

Fluorometric detector (Fluorescent microscopy, Fluorescent spectrometer, Fluorescent
plate reader)



4. Features of CoralHue™ Fluo-chase Kit
Eeature |.

Once the maturation of peptide fluorophore is constituted by the association of mKG
fragments, the bimolecular fluorescent mKG complex cannot reversibly be dissociated.
Therefore reconstituted mKG fluorescent protein accumulates. This accumulation leads
to the amplification of the fluorescent signal, which allows a high-sensitivity analysis
even in weak protein-protein interactions (Figure 2.).

1. Interaction of target proteins

Interaction
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2. Detection of target proteins interaction by CoralHue™ Fluo-chase Kit
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Figure 2. Accumulation of the history protein-protein interaction as a fluorescent signal

The formation of protein complex reflects equilibrium binding affinities of the interaction partners (1.). As
bimolecular fluorescent complex formation is not reversible under the various conditions, the fluorescent
signal derived from CoralHue™ Kusabira-Green protein accumulates, which allows a high-sensitivity
analysis (2.).
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To date, the wide structural diversity of intermolecular proximity of both polypeptides
ends has made Bimolecular Fluorescent Complementation Assays difficult. In the case
the fluorescent fragment-fused ends are located structurally distant, the optimal
fluorescent signal has not been detected.

CoralHue™ Fluo-chase Kit provides 4 cloning plasmids which making a plasmid which
expresses the fused proteins with different locations between CoralHue™
Kusabira-Green fluorescent protein fragments and target proteins and inserting them
into culture cells with different combinations (Figure 3.).

Protein A Protein B Interacting state
c N C . &
2 N
<D
@ Fuse to the mKG fragments
mKG_C
mKG_N
N N N
C
C C
c e
5 c |
* . 5N P
N
N
1 of 8 pairs 2 of 8 pairs "o 8 of 8 pairs
Undetectable Undetectable Detectable

Figure 3. The mechanism of high probability detection of fluorescent signal

In the protein complex which is composed of protein A and B, the N terminal of protein A is located on the
same side of the C terminal of protein B. Whereas the C terminal of protein A is on the opposite side of the
N terminal of protein B. In this case, an optimal signal is produced by fusing mKG_N to the N terminal of
protein A and fusing mKG_C to the C terminal of protein B.



5. Overview of the CoralHue™ Fluo-chase Kit procedure
CoralHue™ Fluo-chase Kit procedure comprises the following 3 steps (Figure 4).
1: Cloning target gene of interest into CoralHue™ Fluo-chase Kit vectors

2: Transfection to the culture cells

3: Fluorescence detection by protein-protein interaction

Insert the target genes into each of the supplied plasmid.

.

Cloning
e

supplied plasmid

Transfect the appropriate 8 pairs of the constructed plasmids
into the cultured cells.

Transfection % = @ E E @

+

[

cultured cells 8 pairs of plasmid

~24 hours post-transfection, detect the fluorescent signal.
Protein A Protein B

e

Fluorescence
detection

Fluorescence

s

Figure 4. Overview of the CoralHue™ Fluo-chase Kit procedure



6. Photophysical Properties of CoralHue™ monomeric Kusabira-Green

mKG

CoralHue™ monomeric Kusabira-Green (mKG) is the mutant of orange-emitting
fluorescent protein, Kusabira-Orange from the stony coral Fungia concinna.

In contrast to the original protein, mKG reveals bright green fluorescence with excitation
maximum at 494 nm and emission maximum at 506 nm (Table 1.). mKG sequence is
codon-optimized for higher expression in mammalian cells.
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Figure 5. Excitation, emission and absorption spectra of CoralHue™ monomeric Kusabira-Green
Excitation (dot line) and emission spectra (solid line) (Panel A). Absorption spectrum (Panel B). Curves

are normalized.

Table 1. Photophysical Properties of CoralHue™ monomeric Kusabira-Green

Excitation/Emission ~ Molar extinction Fluorescence  pH sensitivity Number of
maxima coefficient (M'cm™) quantum yield in fluorescence amino acids

mKG 494/506 64,200 (494 nm) 0.57 pKa =6.1 218

7. Plasmid Maps and Primers of CoralHue™ Fluo-chase Kit

CoralHue™ Fluo-chase Kit cloning vectors contains the following elements.
cytomegalovirus (CMV) promoter for high level expression in a wide range of
mammalian cells
Kanamycin resistance gene for selection in E. coli.

Neomycin resistance gene for selection of stable line cells

multiple cloning site (MCS) restriction enzyme site (BamH |, Kpn |, Pst |, EcoR |, Xho |,
Hind lll and Not 1)

Flexible linker for relieves steric hindrance between the target protein and mKG (24
amino acids)

CoralHue™ Fluo-chase Kit provides 4 cloning plasmids which have the same basal
backbone (Figure 6.). In each of 4 cloning plasmid, mKG fragments and MCS have
changed places beyond the flexible linker (Figure 6.). Each of the cloning plasmids has the
same restriction sites in the same frame (Figure 7., Figure 8.).



phmKGN-MC KG_N Link MCS
4,578 bp mis- et
phmKGC-MC KG_C Link MCS
4,227 bp mKG_ inker
phmKGN-MN MCS Link KG N
4,591 bp inker mKG_
phmKGC-MN )
Link
4,240 bp MCS inker mKG_C
SV40 polyA
Pemv 1 ori
pUC ori SV40 ori
CMV promoter: bases 3191-3763 Kan/Neo

SV40 polyA: bases 1-35

Kanamycin/Neomycin resistance gene: bases 1078-1869
pUC origin: bases 2457-3700

1 origin: bases 98-553

SV40 origin: bases 894-1029

Figure 6. Map and Features of CoralHue™ Fluo-chase Kit vectors

CoralHue™ Fluo-chase Kit vectors

A. Cloning vectors
phmKGN-MC [Figure 7.]
From the 5-end, mKG N fragment (mKG_N), linker and MCS are located
phmKGN-MC. (Clone target gene into downstream of mKG_N)
phmKGC-MC [Figure 7.]
From the 5-end, mKG C fragment (mKG_C), linker and MCS are located
phmKGC-MC. (Clone target gene into downstream of mKG_C)
phmKGN-MN [Figure 8.]
From the 5-end, MCS, linker and mKG N fragment (mKG_N) are located
phmKGN-MCN. (Clone target gene into the upstream of mKG_N)
phmKGC-MN [Figure 8.]
From the 5-end, MCS, linker and mKG C fragment (mKG_C) are located
phmKGC-MC. (Clone target gene into the upstream of mKG_C)
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B. Positive control
* pCONT-1 [Figure 9.]

From the 5’-end, p65 partial domain from NF-xB complex, linker and mKG N fragment

(mKG_N) are located on pCONT-1.
- pCONT-2 [Figure 9.]

From the 5’-end, p50 partial domain from NF-xB complex, linker and mKG C fragment

(mKG_C) are located on pCONT-2.

S ing Pri
* MN-Forward primer [Figure 8.]

MN-Forward primer helps to sequence from the 5’-end of target gene cloned into

phmKGN-MN and phmKGC-MN.
* MC-Reverse primer [Figure 7.]

MC-Reverse primer helps to sequence from the 3’-end of target gene cloned into

phmKGN-MC and phmKGC-MC.

Primer Name Sequence Amount of Oligo | DNA bases | Tm (°C)
MN-Forward primer 5'-cgc cce att gac gca aat-3' 1 nmol 18 56.8
MC-Reverse primer 5'-agg tgt ggg agg tit ttt a-3' 1 nmol 19 521

Note: Add 100 pL sterile water to make 10 uM primer solution.
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hmKGN-MC %%*%%E§§
N el
phm mKG N Linker.mkmmxmz
4,578 bp —
TonEg iy
PHIKE- MG TKG C | Linker RS LS RE S
4,227 bp —
| I
SV40 polyA
Pcmv f1 ori
pUC ori SV40 ori
CMV promoter: bases 3191-3763 Kan/Neo

SV40 polyA: bases 1-35

Kanamycin/Neomycin resistance gene: bases 1078-1869
pUC origin: bases 2457-3700

1 origin: bases 98-553

SV40 origin: bases 894-1029

Linker, MCS and the annealing site of MC-Reverse primer

,—) Linker

- ACC GGT AAT TCC GCT GAC GGC GGC GGA GGA TCG GGT GGT AGT GGT GGT TCA GGA GGA GGA TCG ACC
T 6 N §$ AD GG GG S 66 S 6 6 s 6 6 6 s T

[—bws

BamHI Kpnl Pstl EcoRI Xhol HindIII
CAA GGA GGA TCC TCA GGT ACC GGA ACT GCA GCA GAG AAT TCG GGA AAC TCG AGA ACA AAG CTI GAA
¢ 6 6 S §$ 6 T G T A A E NS G NS RTKLE

NotI <«
TAA GCG GCC GCG ACT CTA GAT CAT AAT CAG CCA TAC CAC ATT TET AGA GGT TTT ACT TGC TTT AAA
*

MC-Reverse

AAA CCT CCC ACA CCT CCC -¥ == : stop codon

Figure 7. Plasmid Map and Features of MC type of CoralHue™ Fluo-chase Kit cloning

vector
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PhmKGN-MN SEEESE Slinker| mKGN |
4,591 bp .
E H o E = % —
Rahoogb
phmKGC-MN St n R E Sl inker| mKG_C |
4,240 bp
SV40 polyA
Pcmv f1 ori
pUC ori SV40 ori
CMV promoter: bases 3191-3763 Kan/Neo

SV40 polyA: bases 1-35

Kanamycin/Neomycin resistance gene: bases 1078-1869
pUC origin: bases 2457-3700

1 origin: bases 98-553

SV40 origin: bases 894-1029

Linker, MCS and the annealing site of MN-Forward primer

MN-Forward
5 ACA ACT CCG CCC CAT TGA CGC AAA TGG GCG GTA GGC GTG TAC GGT GGG AGG TCT ATA TAA GCA GAG

,—)MCS

BamHI Kpnl Pstl EcoRI
CTG GTT TAG TGA ACC GTC AGA TCC GCT AGC ATT GGA TCC TCA GGT ACC GGA ACT GCA GCA GAG AAT
G § §$ G T G T A A E N

‘-—> Linker
Xhol HindIII NotI

TCG GGA AAC TCG AGA ACAAAG CTT GGA TCA GCG GCC GGG AAT TCC GCT GAC GGG GGC GGA GGA TCG
s 6 N S R T K L G S A A AN S A D G G G G S

|—> mKG fragment

GGT GGT AGT GGT GGT TCA GGA GGA GGA TCG ACC CAA GGA ACC GGT -3
G 6 S 6 6 s 66 6 s T @ 66 T @

Figure 8. Plasmid Map and Features of MN type of CoralHue™ Fluo-chase Kit cloning vector
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pCONT-1 | p65 fragment |Linker| mKG_N |

4,852 bp
pCONT-2 | p50 fragment | Linker| mKG_C |
4,513 bp
SV40 polyA
Pemv 1 ori
oUC ori SV40 ori
CMV promoter: bases 3191-3763 Kan/Neo

SV40 polyA: bases 1-35

Kanamycin/Neomycin resistance gene: bases 1078-1869
pUC origin: bases 2457-3700

1 origin: bases 98-553

SV40 origin: bases 894-1029

Figure 9. Plasmid MAP of CoralHue™ Fluo-chase Kit Positive Control vector

For the full sequences of either CoralHue™ Fluo-chase Kit vector, refer to MBL web site.
https://ruo.mbl.co.jp/product/flprotein/dna-sequence.html
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8. Protocols

PLEASE READ THROUGH ENTIRE PROTOCOL BEFORE BEGINNING

A. Cloning target genes into the CoralHue™ Fluo-chase Kit Cloning Vectors
1. Amplify target genes

1-1.

Amplify target PCR product using standard protocol. It is important to the
properly design target PCR primers that must be append an appropriate
restriction enzyme.

Note: To design appropriate primers in case of partial domain of target gene

1-2.

The initial translation codon ATG (Methionine) must be added to the 5’-end of target gene. For
MC type plasmids, stop codons are included in the MCS in all three reading frames. Depending
on which restriction enzymes are used for cloning, additional amino acids may be present at the
C-terminus of target protein.
Go to the following step that genomic DNA, plasmid DNA, or cDNA may be used
as target gene of interest.

2. Restriction Enzyme Digestion

2-1.

2-2.

Digest PCR products/plasmids of target gene and CoralHue™ Fluo-chase Kit
cloning vectors with restriction enzymes.
Separate the digested target gene and CoralHue™ Fluo-chase Kit cloning

vectors with gel electrophoresis.

3. Construction recombinant fusion protein

3-1.

3-2.
3-3.

3-4.

Prepare the ligation reaction mixture by combining the following components
(Table 2.).

Transforming each plasmid mixture to the competent cells.

Plate the competent cells to LB-Kanamycin plates and incubate at 37°C. Pick up
the single colony and incubate with LB-Kanamycin medium.

Isolate the plasmid from selected colonies using standard protocols.

Table 2. Paradigm of Target Protein A and B Construction

Plasmid

ncort DuR phmKGN-MC phmKGN-MN phmKGC-MC phmKGC-MN
A mKG_N —@ @— mKG_N mKG_C @ @» mKG_C
B mKG_N — mKG_N mKG_C — mKG_C

Note: All of the plasmid mentioned above does not have to be constructed, when the proper positions or

unsuitable positions to fuse target protein are predicted judging from the tertiary structure or the presence

of signal

sequence in target protein.
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4. Analyze plasmid DNA for the presence and orientation of target gene by PCR or
restriction enzyme digestion.
Note: You may use CoralHue™ Fluo-chase Kit primers for any PCR or sequencing (See Appendix A,
Figure 10.)

B. Transfection
1. Prepare the mixture for transformation

1-1. Mix two of the eight plasmids including target gene in a manner that mKG_N
fragment and mKG_C fragment are paired (Table 3.).

1-2. Mix pCONT-1 and pCONT-2 as a positive control mixture (Table 4.).

* 24 hours after post-transfection, fluorescence signals can be detected using fluorescent
microscopy (See Appendix B and Figure 11.).

1-3. Prepare the negative control mixture as Table 4. Mix two of the four plasmids
which do not include target gene in a manner that mMKG_N fragment and mKG_C
fragment are paired.

* 24 hours after post-transfection, any fluorescence signals cannot be detected (See Appendix

C and Figure 12.)

Note: The proper quantity of plasmid for transfection.
Although it depends on the transfection reagent you use, 1~2 ug of total amount of DNA will be
optimal for 35-mm dish.

2. Transfection into cultured cell

Transfect each of the plasmid mixtures into the cultured cell. Use commercially
supplied transfection reagent.

Table 3. Preparation of Appropriate Pairs of Plasmid Mixtures Containing Target Genes

Protein A
mKG_N @ @ mKG_N mKG_C@ @mKG_C
Protein B
mKG_N X X O O
mKG_N X X O O

mKG_C —

O

O

X

mKG_C

O

O

X

O: Appropriate pairs between mKG_N fragment and mKG_C fragment fusion proteins.
X : Inappropriate pairs between mKG_N fragment and mKG_C fragment fusion proteins.
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Table 4. Preparation of Appropriate Pairs of Plasmid Mixtures for Positive and Negative Control

Plasmid

PC-1 pCONT-1 + pCONT-2

NC-1 phmKGN-MC + phmKGC-MC
NC-2 phmKGN-MC + phmKGC-MN
NC-3 phmKGN-MN + phmKGC-MC

NC-4  phmKGN-MN + phmKGC-MN

C. Fluorescence detection
24 hours after post-transfection, detect or measure fluorescence with fluorometric
detector. Cell cultured medium is recommended to displacement to transparent
medium for fluorescent detection.
Note: The fluorescence images of positive control and negative control (See Appendix B and C, Figure 11.
and 12.)

1. Fluorescent Microscopy
Use appropriate filters set for observing green fluorescence signal such as FITC.
Replace cell culture medium by an achromatic pellucid buffer (HBSS, PBS, Good’s
Buffer, etc.).
Investigate the optimal imaging condition by using cells expressing positive control
mixture.
Note 1: Cell culture dishes for Fluorescent Microscopy
Using glass bottom cell culture dishes is recommended for high-resolution fluorescence imaging.
Some plastic bottom cell culture dishes can be used with low magnification objective lenses such
as X10 or X20.
Note 2: To avoid photobleaching
Detect fluorescence images at weak excitation condition. Irradiation of strong excitation for a long
time causes undesirable photobleaching.

2. Fluorescence Spectrometer
Fluorescent intensity and excitation/fluorescence spectra can be measured by
suspending cotransfected cells in achromatic pellucid buffer (HBSS, PBS, Good’s
Buffer, etc.). Investigate the optimal measuring condition by using cells expressing
positive control mixture.
Fluorescent signal may not be acquired in the case of the low transfection efficiency,
scattering excitation light, or high autofluorescence.
Note: Measuring procedure
The excitation and emission peak of mKG is 494 nm and 506 nm (Figure 5., Table 1.). Using quartz
cells for measuring your sample is recommended.
For acquiring fluorescence spectrum, excite your sample at around 440 nm to 495 nm, and acquire
the fluorescence spectrum from 500 nm to 600 nm.

17



For acquiring fluorescence intensity, investigate the optimal excitation wavelength between 470 nm
to 495 nm and the optimal slit width to avoid leakage of excitation light. Detect the fluorescent

intensity at around 506 nm.

3. Fluorescent Plate Reader

Cell-based fluorescent assays can be performed with CoralHue™ Fluo-chase Kit. Use
filters set appropriate for detecting green fluorescence signal such as FITC. To avoid
autofluorescence by cell culture med, replace them by an achromatic pellucid buffer
(HBSS, PBS, Good'’s Buffer, etc.). Investigate the optimal detecting condition by using
cells expressing positive control mixture.

Fluorescent signal may not be obtained in the case that the instrument is not suited or
the transfection efficiency is low.

Note: Recommended micro plate

For a cell-based fluorescent assay, black cell culture plates are recommended.

9. Troubleshooting Guide

A. Weak signals or undetectable signals

1.

The case that cannot be detected by positive control mixture.

There can be problems where the measurement conditions for the fluorescent detecting
instrument are not suited or the transfection efficiency is low. Please check the
conditions in which the fluorescence can be detected using cells expressing positive
control mixture.

The case of weak signals that can be detected by protein-protein interactions assay

2-1 It is considered that target protein-protein binding is weak or the effective rate of
reconstruction of mKG is low because of the location of mKG fragments. Please
observe it after a while (more than 24 hours). As the mKG which formed
chromophore is accumulated, fluorescent intensity can be increased by elongating
the incubation time after post-transfection.

2-2 In the case that target gene is long (more than 2 Kb), there is a possibility for the size
of the target protein to prevent approaching and reconstitution of mKG fragments. If
you know the domain of target protein interactions, fluorescent signals can be
detected using only the gene arrangement of the domain in some cases.

B. High background

Many autofluorescent materials such as serum are included in cell culture medium. It is
recommended to observe and measure fluorescent signals after replacing them by an
achromatic pellucid buffer (HBSS, PBS, Good’s Buffer, etc.).

18
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NOTE
CoralHue™ Fluo-chase Kit Does Not Guarantee
Fluorescence Detection of all Protein-Protein Interactions.

CoralHue™ Fluo-chase kit used in this product was co-developed with the Laboratory for
Cell Function and Dynamics, the Advanced Technology Development Center, the Brain
Science Institute, and the Institute of Physical and Chemical Research (RIKEN) (lab head
Dr. Atsushi Miyawaki).

The use of CoralHue™ monomeric Kusabira-Green requires a license. MBL grants
non-profit research organizations an international, royalty-free, non-exclusive, limited
license to use this product for non-commercial research use only. This license excludes the
right to sell or transfer this product, its components, or modifications of this product to third
parties. Any other uses require a license. The use of this product by for profit
organizations, for either commercial or non-commercial use, requires a license.
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11.  Appendix

A: Electrophoretic profile of PCR products with CoralHue™ Fluo-chase Kit primers
The following basic protocol serves as a general guideline for any PCR purification.
Optimal reaction conditions (incubation times and temperatures, concentration of Taqg DNA
polymerase, primers, MgCl,, and template DNA) vary and need to be optimized.

1. Additional Materials Required

+ Thermocycler

+ Tag DNA polymerase 2.5 U/uL
- Taqg DNA polymerase buffer

+ 2.5 mM dNTPs

- Template DNA

- Sterilized distilled water

2. General reaction mixture for PCR

10 uM MN-forward primer 1 uL
10 uM MC-Reverse primer 1 uL
Taq DNA polymerase buffer 5 uL
Taqg DNA polymerase 0.5 uL
2.5 mM dNTPs 3 uL
Template DNA 1 uL
Sterilized distilled water 38.5 uL

total 50 L

3. PCR conditions
Example: Amplification of DNA fragment about 450~ 1100 bp.

94°C 5 minutes
94°C 30 seconds
50°C 30 seconds 25 cycle
72°C 1 minute
72°C 7 minutes
4°C 00

Lane 1. 100 bp Ladder

Lane 2. phmKGN-MC (815 bp)
Lane 3. phmKGC-MC (464 bp)
Lane 4. phmKGN-MN (828 bp)
Lane 5. phmKGC-MN (477 bp)
Lane 6. pPCONT-1 (1,098 bp)
Lane 7. pPCONT-2 (735 bp)

Figure 10. Electrophoretic profile of PCR products with CoralHue™ Fluo-chase Kit primers
Lane 1: DNA marker (100 bp ladder), Lane 2~7: Electrophoretic profile of PCR products. Each CoralHue™
Fluo-chase Kit cloning vector was amplified with MN-Forward primer and MC-Reverse primer. () shows
length of PCR products.
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B: Fluorescence Image of Positive Control

HEK 293T cells were inoculated to the 35-mm glass bottom dish. The mixture with each
pCONT-1 and pCONT-2 0.5 pug was transfected to HEK 293T cells with commercially
supplied transfection reagent. 24 hours after post-transfection, fluorescent could be
detected with fluorescent microscopy.

pCONT-1/pCONT-2

Figure 11. Fluorescence image of HEK 293T cells expressing positive control
Fluorescent microscopy images of HEK 293T cells expressing positive control (Left panel), Phase contrast

(Right panel).

C: Fluorescence Images of Negative Control

HEK 293T cells were inoculated to the 35-mm glass bottom dish. The mixture with negative
controls was transfected to HEK 293T cells with commercially supplied transfection
reagent. 24 hours after post-transfection, fluorescent could not be detected with fluorescent
microscopy.

NC-1

NC-2

NC-4

Figure 12. Fluorescence images of HEK 293T cells expressing negative controls
Fluorescent microscopy images of HEK 293T cells expressing negative controls (Left panel), Phase
contrast (Right panel). See the below or Table 4 for the combination of negative controls.

NC-1: phmKGN-MC/phmKGC-MC, NC-2: phmKGN-MC/phmKGC-MN,

NC-3: phmKGN-MN/phmKGC-MC, NC-4: phmKGN-MN/phmKGC-MN
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D: Properties of CoralHue™ monomeric Kusabira-Green

mKG_N: 168 amino acids

10 20 30 40 50 60
ATGGTGAGCGTGATCAAGCCCGAGATGAAGATGAGGTACTACATGGACGGCTCCGTCAAT
MvsVvVIKPEMIKMRYYMDGS VN

70 80 90 100 110 120
GGGCATGAGTTCACAATCGAGGGTGAGGGCACAGGCAGACCTTACGAGGGACATCAGGAG
GHEFTTIEGEGTG GRPYEGHA QE

130 140 150 160 170 180
ATGACACTGCGCGTCACAATGGCCGAGGGCGGGCCAATGCCTTTCGCCTTCGACCTGGTG
MTLRVTMAEGGPMPFAFDTLV

190 200 210 220 230 240
TCCCACGTGTTCGCCTACGGCCACAGGGTGTTTACCAAGTACCCAGAAGAGATCCCAGAC
S HVFAYGHRVYVFTZKYPEZETPTD

250 260 270 280 290 300
TATTTCAAGCAGGCCTTTCCTGAGGGCCTGTCCTGGGAGAGGTCCCTGGAGTTCGAGGAC
YFKQAFPEGLSWETRSTLETFETD

310 320 330 340 350 360
GGCGGCTCCGCCTCCGTGAGCGCCCACATCAGCCTGAGGGGCAACACCTTCTACCACAAG
G GSASVSAHTISLRGNTTFYHHK

370 380 390 400 410 420
TCCAAGTTCACCGGCGTGAACTTCCCCGCCGACGGCCCCATCATGCAGAACCAGAGCTAC
S KFTGVNTFPADGPTIMQNA QSY

430 440 450 460 470 480
GACTGGGAGCCCTCCGAGGAGAAGATCACCGCCAGCGACGGCGTGCTGAAGGGCGACGTG
DWE&PSEEZKTITASTDGVLZKTGTDV

490 500 510
ACCATGTACCTGAAGCTGGAGGGCTAA
T MY LKULEG *

mKG_C: 51 amino acids

10 20 30 40 50 60
ATGGGCGGCAACCACAAGTGCCAGTTCAAGACCACCTACAAGGCCGCCAAGGAGATCCTG
MG6GGNHEKCQFKTTYZKAAKETITL

70 80 90 100 110 120
GAGATGCCCGGCGACCACTACATCAGCCACAGGCTGGTGAGGAAGACCGAGGGCAACATC
EMPGDHYTITSHRLVREKTETGNI

130 140 150 160

ACCGAGCTGGTGGAGGACGCCGTGGCCCACTCCTAA
TELVEDAVAHS *

Figure 13. The DNA sequence and amino acid sequence of CoralHue™ monomeric
Kusabira-Green fragment

Table 5. Base Counts and Molecular Weight of CoralHue™ monomeric Kusabira-Green

Open reading frame Molecular weight
(bp) (kDa)
mKG_N 507 19.0
mKG_C 156 5.7
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1. [FC&HIC

CoralHue™ Fluo-chase Kit (&, AfE&%t Amalgaam AR (ZHEERT THFE L =FRE N
2 21\ & CoralHue™ Kusabira-Green L R—2—& LT, 2N\ VBRMBEEERZ.
24 BREILINICHEL BN TEAE S T FILE LTHARIET 5 ENTEET,

BE, RRA NS/ LIBT3 705439 ARENBAITITHODATWES, TOHTEH
AN BRBEERBNE. BEA—F Y FOBRFIEILHIEFIEFLE/ANSFHS
NTWEYT, 20/\V BERHEEERBITEDRESF & LT, Yeasttwo-hybrid ;& (Y2H) A%
LRGN TWES, Y2H X, 2 DOEMAE v\ GEIEFEZEEELIELEFD DNA 4
FASDEBEEEHIE R A VOERFICENTAMESE T, BM2 VNV ERLTHHE
HERALIZGE,. MESEGEEEHEEFOMENAREL., LR—2—2FTHDBH
ST —ENRBELET, Y2H TlE., 2\ EREEEAIGBATEZ 5512, &
AN EEOHBEERBNICIEBELTE ST, 20N\ EEARNGEEEEZHFDIGEEIC
LELTUVFERA., TORR. BEBEENEL<. Y2H LT TEENE U\ BROMBEE
RAzEHERFTFOAGNEVNSHEENDY F LT,

CoralHue™ Fluo-chase Kit &, 2 >V /\VBEHFa > 7T) A T—2 3 ik (Protein
fragment complementation method) #EI(ZL71=. 2 V/\V BRMMBEERZENX T FILE
LTRETAXY FTT, LIR—2—42 U0 BTHIFBENSE V/INIE CoralHue™
monomeric Kusabira-Green (mKG) MD&EEFZ 2 DIZHEIL. TDEEFHAE (MKG_N
B R /mMKG_CHrF) ICZENENHEEERBHT LE-OWEBME2 NV EDEEFERELET,
FHRLE-EWE ONVEBEREIAZ VNV ERMEEERAEZEC SHGMESE. mKG N iR &
MKG_C B (&, EWIEDK ZENTET, BAERTHENTEEFEA, LML, B
M2 N BRIEIVAEEERZT L. BTN T mKG BRARIEAZEREMICEE L.
B ESEENERLET  ZORE . MKG A XD EIT S LRI AEEERE L.
HAEZRTS5-OORBEAZERLET ., 74hb, MMELEBEME N\ BROEEE
RAICRFELTEES T FILERET HENTEET (Figure 1.),

CoralHue™ Kusabira-Green B4 /N BT RIE. 2 DOBEMAZ VNV BRILTOHEEE
RICKOEMMGENEEN LR LGVERY. KEDIAEBEZBEER LEBHAEZEKT
THEW=0., AEELIBHYEFHA, BIZ, RBAZERLE-EXZ VNV BILEHT L
EDRNESINTWST=8H., BER I N CoralHue™ Kusabira-Green &% /) BN
EHEL. BLWVAUNNVERBEERIZBVTHLERELBRINITZAET (Figure 2.),

AUNYERMBEERICEYEREINE 2NN EESKDEEIIZEZHTY, HE
ERZEBITLEVWE VRV BHESRICE T, HEERALEBMA2 VRV BEIZHLT, 2
DDEIXZ VNV EEAMN, MANLBTREEGNLABETET ., B2 VNV EBFERHLE
CHBVWEDICEXRTZRETELEVWEWVLS>AEEREEZONET, £ T, CoralHue™
Fluo-chase Kit Tl&. 7 E| & N = CoralHue™ Kusabira-Green 1&{&F N KimHT A D 5 K imEl.
IXKimHl. Fl=. CoralHue™ Kusabira-Green i&{xF C Kimli /5 d 5FKimdl. 3'FRimf@lIZZ
NENDBEMA NV BEEGFEME LTSRS FEFERELET, TOHKRE. CoralHue™
Kusabira-Green &2 /N BT EBME DNV BONEBRENZA-ERORMESL >
INVBERRTDHTIRAIFEEEL, HAEHLEENZ THEBEMBRICEAT LI LICL
2T, BNV EMBEERAOEEEZR EESETULVET (Figure 3.),

HMEFI VNIV BZRAVE-ZOMDOS N\ BERMBEEROBREME LT, FRET

(Fluorescence Resonance Energy Transfer; #EHIB IR IJLEXF—BE) BN TLVETS,
FRET TIXBMZ VNNV EBENHEEBEERZ L TULVAIREE (ON JREE) . HEERZ L TULVAL
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iKEE (OFF KE8) OMEAZ U TIL A A LTHRET HDIZx LT, CoralHue™ Fluo-chase Kit
TlE ON KREDEBEZHALI IV FILELTEELEFT, 1 A—DUF%E, —EBROLY
FILERIZ L EE TS FRET (I3t LT, CoralHue™ Fluo-chase Kit (FERESn=FEHII T
FILFERET HETTEL., EREJEISELTVWET, —E., BXREAIEELGEHZFX
EI X, EEFLZEDERIGM., BEELLERLALEFET TOMEEROEILE/ N
AN—Ty FMBHTEHIELHTEET,

Z D& SIZ, CoralHue™ Fluo-chase Kit Tld., BEVLPEEZEA2VELETIC, B2 Y
NIEBEEFEHYIVO—=-VSI LTSRS REEEMRBICEBATLEITT, BEICAH
VN BEMMEEERERENL VT FILE L TRETEET,

HEERLGL HEERHY HEERHY
BUNyE BNy E BNy E ANy E EAL/E -1 BN E
A E \ B A % X i B A .‘ B
mKG_N mKG_C mKG_N mKG_C mKG (mMKG_N+mKG_C)

BT FILEGL BT FILEL BETFILHY

Figure 1. CoralHue™ Fluo-chase Kit DRE

E: BRAZ VA BRI THEERNEC MKG_N B F & MKG_C iR EETETHAERKTHILENT
EALVREE,

f: BMAZ NNV ERTOHEAEERIZEY .mKG_NETF & mKG_C BiTRDRAMAGENEENRRIZLR
5,

A: MKG_NETF&E mMKG_CHTAM#EE L. BERINDCEICKSTHAEEZHRT H EMNTELHRE,
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2. KitlEpLRELE

CoralHue™ Fluo-chase Kit 1 system CODE No. AM-1100M
B A Vial color Form
(TS5 RZFR)
» phmKGN-MC DI 10 ng: 2125
» phmKGC-MC = 10 ng: 2125
- phmKGN-MN = 10 ug: ¥Z18&
- phmKGC-MN % 10 pug: EZIEM
- pCONT-1 £ 10 ug: EZIEM
» pCONT-2 = 10pg: #ER
(F54<—)
» MN-Forward primer me 1 nmol: ¥2I1&5%
- MC-Reverse primer me 1 nmol: §Zi& 5
REHE

-20°C TRELTT S, BB, BEKITEREL TTF S, BfERIZ-20°C TREL
TLESWL, BHHREFY FOIANILETHEECE S,

3. WEEAE - BRI

- ZIEHIREEE (BamH I, Kpnl, Pstl, EcoR |, Xhol. Hind Ill, Notl)

s HIJoO0—=VJBE (U—TIILYA4 U 5—, DNAKRYAS—HE, DNA Y AH—ELE)
- RKIGRIEEREE (QYETY ML, AFIAPUERLB JL— b - i &)

- FSURTIH O3 UHRE

- fHRRIEERESE (WILIAEEEME. MintEERAEt, MiEERT v a - TL— R E)
- EESALHERAEER (HBSS. PBS. Good's Buffer 73 &)

- REHNREATEEGMESE (HABEME. 8NN ES. X TL—F)—F—1 L)
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4. CoralHue™ Fluo-chase Kit @ %58)

SE
REILEBEXAI NV ERRRLTOBRBRICE > T . REAEZHALE-EXEI VNV E
T T LI EABTNEINATVET, TDH. BEEINT- CoralHue™
Kusabira-Green #Jt42 /N BIFERE SN, BHZ VNV BOHEEERA L TL LB
BWNMEEY, HEERANBWMEATE., YU FIILIEEBIESh, BRELGETNTAET
(Figure 2.),

1, B8 2/ BALBOREIER
MEMFRLEZEE

® 6 6 6
~ -~
g N ®® EE
MEEHA ®® EE
i

2, BMI4A 9 BALBOEE ER % CoralHue™ Fluo-chase KitTRHEL-B&

uu/

HEER

Figure 2. HE/FRADOBEZHAITFILELTERTSHLLLH
HEERTHEMIONRIBEZA LB ELET, HEEAOKER. KRICEYEELET (1), 28
98 A & BENENIT CoralHue™ Kusabira-Green B2 VNV BE R #ME S 158. BRI
CoralHue™ Kusabira-Green HI2 /X BIIBHT 5 LN E I TWSTZH, AT FILHNE
BLET, TOHRE. DI/ FILEEBESEIENTE, SBRELERASTIET (2).
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ioac 4l

HEEREETLEZVWRA ORI EREERELG I2EE, TRNERDRIRTF KX
HDEBMICIEIZSHEENELCLET, RIGRITDEMNBENATLNIEEE, BXFVNVE
DEEENMEI BN HICHAFRETELRVEWVWSAERIEIAONE T, £ T,
CoralHue™ Fluo-chase Kit Tl&. CoralHue™ Kusabira-Green B2 v /\V Bl EBH
BUONRVEDMEBEBRENA-EHOMEFI NV EEHREIT LTSI FEERL.
HAEHEEN A THEEMBICEAT S EIZE ST, 2N\ ERMEEERAOKREE
M LEHETLET (Figure 3.),

BUNNOE A BUNVEB BEERLTLHINE

N

c Cc c
: N
@ MKGHF & £ RA
mKG_C
mKG_N
N
C ) c ’ C c
| C
7 27N 5
N N
158Y B 2BYE 000 e oe s @Y B
BRHETEEL BRETERL RHETEE

Figure 3. CoralHue™ Fluo-chase Kit RHEM EDL L &

HbEDEME RV BEALBAIHEEERELIZEE. V0B ADNKEHES /U E B O C KiHD
BRNIEELTUVEY, LALEGAL, SNV EADCXKRinESR /U E B D N RinDEERE BN T
WET, COBE. FURXIBADNKIFESL VNI EB D C KIFIC MKGIFEZRASEETSAI R
DRAEDLEITENT, DERCHXI VRV EOBERANEC Y ET,
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5. E{EBIRE

CoralHue™ Fluo-chase Kit [&. L TD 3 DDA Ty ThiHhYFET,
1. £TSAI FADQBMAE VN BEIGFDEA
2: BHA NV BEGEFE2EL TSR FEHE#ADHE T, BEHEA~NFS VR T7Y
vay

3 RELEE2UNVEIZED 2 NV ERBEEEROELRE

2ODEMEBEFEAEEN TSR FAYITHO—=25 L.
ESIEEN TS A REAERT B,

ﬁ‘fi%*ﬁﬁ [Bm% s EBET A
: EEER T =)
TSRS K
BHEEFIEASNE TSR S REMKG_NEMKG_CARIZSEEDEA A h

ISEAHESITABL, BEMBICNS RT3 01T,

N
rSURTTH LT 24 RRIC,
HEBRHBERICL DY NV BEREEEROEEREZT .
RNV E ARV E
A B

i

Ll
Ll
L
Ll

L ]2
ﬁt@tﬂ B2 oV ERMOBEEERIZE S

N BRI ILOKE

Figure 4. #E/EBIRR
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Normalized Fluo. Int.

6. CoralHue™ monomeric Kusabira-Green (mKG)® & S¢ 45514

CoralHue™ monomeric Kusabira-Green (mKG) (&, 4 YV JICETHES 2V HE
Z 4 < (Fungia concinna) Mo Bt Ent-, EHSF 2 /\V B CoralHue™ Kusabira-Orange
DEERTY, mKG (FEEARE L THELET, BEE—V KR 494 nm, BAEE—V R
R£506nm #RL. HEOBELIVELZHRLET, F-mKGERFOI FUIiE. WHELIEH
kDBEEMB TENRICEBAT AL O>RELINATVET,

B

1.0+ 1.0
@
o
c
@

0.5+ 2 0.5+
=]
[ 2]
. Q
l‘ <

0.0- oeeeeespe’ i 0.0- T T T T 1
300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)

Figure 5. CoralHue™ monomeric Kusabira-Green ORh#2, #t. WIRARY bL
mKG DI (R#R). HHX (EHR) AT L (A), mKG DRIRZARY ~L (B),
HIEERBIELTLET,

Table 1. CoralHue™ monomeric Kusabira-Green 0 & St 4%

Excitation/Emission  Molar extinction Fluorescence pH sensitivity Number of
maxima coefficient (M'cm™) quantum yield in fluorescence amino acids

mKG 494/506 64,200 (494 nm) 0.57 pKa = 6.1 218

7. CoralHue™ Fluo-chase Kit 7S XX K, 754 <w—IZ2l\T

CoralHue™ Fluo-chase Kit D 75 X 2 RIZETRILEAREBHKZEZHAWLTLET (Figure 6.),
REMEIE, AFIA D ERFTIAOUNMATEES, Y4 b AHAIAILR (CMV)
HEROTOE—4—ZAVTHY. HIEHXOEEMBRTAMNY VNV BEELGFL
mMKG_ NBTH F1=IEmKG CHiH EDRE A VNV BE B RICRRIBLIIENTEET,
FRENRDTSRI R ) H—%ESATMKG OB/ EXILFILon—=29
Y4~ (MCSWNANEDL - EREBICH>TWET, Uoh—EILF I INE=RIEEE
BT A EFREING 24 72/ BEENCER SN, BHEZ VNI ELE mKG DILAEE
BRICHT SEEEZERLET,

MCS IZI&, BamH I, Kpnl. Pstl. EcoR I, Xhol. Hind lll, Not|® 7 DDF|EERE

BEIHMNRESATHVET., IRXRTOT TR I FTREEOHIRERDEE A, 5 FKinfl
MNoELCIERF. LI L—LTERESNTHET,
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phmKGN-MC B i NCS
4,578 bp mKG_| inker
PhmKGC-MC KG_C Link MCS
4227 bp mKG_ inker
PhmKGN-MN MCS Link KG_N
4,591 bp inker mKG_|
phmKGC-MN )
4,240 bp MCS Linker mKG_C
SV40 polyA
Pemy 1 ori
pUC ori SV40 ori
CMV promoter: bases 3191-3763 Kan/Neo
SV40 polyA: bases 1-35
Kanamycin/Neomycin resistance gene: bases 1078-1869
pUC origin: bases 2457-3700
1 origin: bases 98-553
SV40 origin: bases 894-1029
Figure 6. CoralHue™ Fluo-chase Kit 75 X = FOEAXBK
£FS5RE FOEHA
A B2V EEGTFERARTISRIF
* phmKGN-MC [Figure 7.]
5 KimEl M 5 mKG O N Kif#th (mKG_N) . J>Hh—, MCS DJBEICERES =TI X

S KRTYT, (HHWA /X9 EZ,. mKG N®O 3IKRIHEIIZHEALET,)

* phmKGC-MC [Figure 7.]

5k iEEIA S mKG 0 C Kl A (mKG_C).
(BB VO B%,. mKG_ C D 3KRiF@IZEALET.)

FTY,
* phmKGN-MN [Figure 8.]
5 KimfAlH > MCS.

Joh—.MCSDIEICEEE ST X

T RTY, (BM% /Y EE,. mKG N O 5XBEIZEALET,)

* phmKGC-MN [Figure 8.]
5 KimflH 5 MCS |
A RTY,
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B. KT« Javbo—)L FSXIF

* pPCONT-1 [Figure 9.]
5Rimfllh 5 NF-xB #ERH7FTH S p65 DEAEEFI. )2 H—. mKG D N Rimkr v
(MKG_N)DJBEICERE SNz TS5RXI KTY,

* pPCONT-2 [Figure 9.]
5Kimfllmn s NF-xB D FTHSD p50 OFHESI. )V >H—. mKG O C KinkiFH
(MKG_C)DIBICEESNzTS5 X FTY,

&£F5142—D%H

- MN-Forward primer [Figure 8.]
5KimfAlH 5 phmKGN-MN & phmKGC-MN IZEASh-BHME U\ U BEEFZ.
BiEFESIET T H2ENTEETS5A4Y—T,

- MC-Reverse primer [Figure 7.]
3 EKiFHAIA 5 phmKGN-MC & phmKGC-MC IZHEA S -BME U\ GEIEF %,
BiEFESIEFTT 52BN TEETIM4T—TF,

To4<—% IR EELS aEE IBEHK | Tm (°C)
MN-Forward primer 5' - cgceccattgacgcaaat - 3' 1 nmol 18 56.8
MC-Reverse primer 5' - aggtgtgggaggttittta - 3' 1 nmol 19 52.1

Note: TS5 4 <—ZiHE/K 100 pL [TAMRIT D&, 10 (M BKRERVET,
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tenggiy
PhMKGN-MC 588848
mKG_N Linker 1
4,578 bp —
— H E
EomEg sy
PRIKEC-MG mKG_C Linker-Drg “EHNEZ
4,227 bp =
I
SV40 polyA
Pcmy f1 ori
pUC ori SV40 ori
CMV promoter: bases 3191-3763 Kan/Neo

SV40 polyA: bases 1-35

Kanamycin/Neomycin resistance gene: bases 1078-1869
pUC origin: bases 2457-3700

1 origin: bases 98-553

SV40 origin: bases 894-1029

Linker, MCS and the annealing site of MC-Reverse primer

'—> Linker

- ACC GGT AAT TCC GCT GAC GGC GGC GGA GGA TCG GGT GGT AGT GGT GET TCA GGA GGA GGA TCG ACC
T 6N S AD GGG G S G G S 6 6 5 6 6 6 s T

[—bvcs

BamHI Kpnl PstI EcoRI Xhol HindIXII
CAA GGA GGA TCC TCA GGT ACC GGA ACT GCA GCA GAG AAT TCG GGA AAC TCG AGA ACA AAG CTI GAA
e 6 6 § $ 6 T G T A A ENS GNSRTIKILE

NotI
TAA GCG GCC GCG ACT CTA GAT CAT AAT CAG CCA TAC CAC ATT TET AGA GGT TTT ACT TGC TTT

*

:1

MC-Reverse

AAA CCT CCC ACA CCT CCC -3 == stop codon

Figure 7. CoralHue™ Fluo-chase Kit 75 XX F MC 24 7 (phmKGN-MC/phmKGC-MC) ®
TSRAI Ry FTE TS/ TS EMI
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; H o E = % H
E Qg+ 00 & W
e g Q 0 U g5 O
PhMKGN-MN - & &8 & € & = Linker| mKG_N |
4,591 bp )
E‘ o E = % —
AXEELE
pthGC-MN m AW X W ZI Linkerl mKG_C l
4,240 bp
SV40 polyA
Pemv f1 ori
pUC ori SV40 ori
CMV promoter: bases 3191-3763 Kan/Neo

SV40 polyA: bases 1-35

Kanamycin/Neomycin resistance gene: bases 1078-1869
pUC origin: bases 2457-3700

1 origin: bases 98-553

SV40 origin: bases 894-1029

Linker, MCS and the annealing site of MN-Forward primer

MN-Forward «
5'- ACA ACT CCG CCC CAT TGA CGC AAA TGG GCG GTA GGC GTG TAC GGT GGG AGG TCT ATA TAA GCA GAG

|—> MCS

BanmHT KpnIl Pstl EcoRI
CTG GTT TAG TGA ACC GTC AGA TCC GCT AGC ATT GGA TCC TCA GGT ACC GGA ACT GCA GCA GAG AAT
G § § G T G T A A E N

[—) Linker
Xhol HindIII Notl

TCG GGA AAC TCG AGA ACAAAG CTT GGA TCA GCG GCC GCC AAT TG GCT GAC GGC GGC GGA GGA TCG
S 6 N S R T KL G S A A A NS A D GG G G S

|—> mKG fragment

GGT GGT AGT GGT GGT TCA GGA GGA GGA TCG ACC CAA GGA ACC GGT -3
6 6 S 6 6 § 6 66 S T Q@ G T @

Figure 8. CoralHue™ Fluo-chase Kit 75X X K MN %4 7 (phmKGN-MN/phmKGC-MN) @
TSRS Ry T T54 v—HEEEH
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PCONT-1 | p65 fragment |Linker| mKG_N |

4,852 bp

pCONT-2 | p50 fragment | Linker| mKG_C |

4,513 bp
[ |

SV40 polyA
Pcmy f1 ori
oUC ori SV40 ori
CMV promoter: bases 3191-3763 Kan/Neo

SV40 polyA: bases 1-35

Kanamycin/Neomycin resistance gene: bases 1078-1869
pUC origin: bases 2457-3700

1 origin: bases 98-553

SV40 origin: bases 894-1029

Figure 9. CoralHue™ Fluo-chase Kit R 74 FJaY rA—LD TSR Ky T

TS5X2 FOLEHIZDWTIILLTDO Web TR LTWET,
https://ruo.mbl.co.jp/product/flprotein/dna-sequence.html
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8. BAE
CoralHue™ Fluo-chase Kit ZERATIC. BTREFZEBHEAT L,

t

A EBIEFEE
1. BBIZ U\ BEGFDIENE

1-1.

Note:

1-2.

PCRIZKYBMA VNV EBEEGETF (CCTIXEMAUNYEEGFE A. B &L
F9, )EEIEL. CoralHue™ Fluo-chase Kit 75X I FAHEAT 3B4E. mKG
B EHIR I L—LEAhE-HBRRIBBENZMAMLEZTSAI—2AEL
E3 2

B#S oY EBEFOEPEINERNDIGED T4 v —%it

B2 U\ EEEFOEAERIND 5Kinl<, FREBROF-HOREI F> (ATG)ZE{MLT
T&EW, MC B4 TFD MCS [ZlF, 3 TL—ATRIEDARFUARESATWES, T 0—=
DUDBICHRIEO RV EZEATEILEEHY FTEA., FRT SHIRERICEK > T MCS EHIHKE
DT 2/ BEELRMEINDIGEGELHY ET,

9 TIZ CoralHue™ Fluo-chase Kit 75 XX FO mMKG iHF EEIER D L—LAE -
T-4IBERRHRINAFNECEIBEN I VNIV BEBGEFE2EL TSR FAH D
BE. FOEERODARATY TIZHE-EAET,

2. CoralHue™ Fluo-chase Kit 75X X KRUBMA V/\Y BEGFDOHIREERHIE

2-1.

2-2.

3-1.

3-2.

3-3.

CoralHue™ Fluo-chase Kit 75X 3 FRUEIELI-BHE /N EEIEZFA & B,
FHIXENE UV BEEBEFAEBEEARLE TSRS FEFIRBECHEIELED,

FHO—RATIILERKBZITL., HIREEZRHIEL L 1= CoralHue™ Fluo-chase Kit 7
SR FRUVBMZ VN BEGEFOREZFITVVET,

 BMES VNV BERBERATIRAI FOAER

¥538. L7z CoralHue™ Fluo-chase Kit 75 R X FEHMA VNV BEEFA. BD
SAF =23 0FTVET, BHMEAUNVEEIEF AL B ThFNIZELNT,
mKG_N Bt/ ® 5XKimfdl & 3FKimfl. mKG_C Bt d 5 XKinfl & IFKRinflIZREe S
N-4BEODTSRI K, 18 BEN TSR FEREEITLVET (Table 2.),

SAE—L a3 %, AVETF VR ELIZRS VR I+—A—2 3V LET,

NFIAUEHIBIL—bAREL, YoV Lan0=-—%HELETS,
NFIAUER LB FL— MEMTEER, T5RI FERELET,
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Table2. BEMAZ VIRV HEEBEFA. BEEALI-TSR I FOER

Plasmid
Insert DNA

=10 [0)[o;
B mKG_N — mKG_N mKG_C — mKG_C

Note: 8 FEED TJ X = FERMNLETIEALMGEE
B A VY BEDIEEEN 5 mKG A OREMAMEN LN > TVIIGEE. £-L T FILESI®
BEL, FUNVERMENTELON > TVSNENHDEEICIE., LEE 8 BEIRTOMESR
NOBRBATSRAI PRI IBERHY FEA,

phmKGN-MC phmKGN-MN phmKGC-MC phmKGC-MN

mKG_N mKG_C mKG_C

4. MEAVNVERBRATSAI FOBNA VN\Y GEGFIRARKSR

41, OO0=—PCR, BRI LTS XRI FE#HRLLIHEAD PCR, BRELITSR=
FOHIREBREILL. >—V T U0 0FICKY B2 VNV BEGFOHRARKR
TWET, £ PCR, >—9 T2 71220 Tk, mROEAEZRANT, HE
DTAFI—LIZHLTITOTTFELY,

Note: (B 754 <—D ZHAIZDLT
BHEPCR, o=V I P JIC kB EEFRIDHERIZIIFED T4 v—% ZHRAETET,
(8% A, Figure 10.Z BT ELY,)

B. FS2RT7x9v3Yy

TSR R RFr—DER

1-4. AR VNV BREATSXI FEmMKG NAE MKG CIIE S L UBEMS R
JENEBNIZEDILSICEET DHAEHLETRE. SBYDTSRIFIVR
Fr—%{EYET (Table 3.),

-_—

1-5. RYT 4T bA—JLE LT, pCONT-1 & pCONT-2 &£ ERBE IV XFv—
ZEYET (Table 4.),
*RIURT YT A UE4ABMTHERASRETEET . (4] B.Figure 1.2 TSR 2 E L)

16. * AT« avbO—)L LT, BHMAVKRVEBEEGFEARTISRXIF
phmKGN-MC. phmKGN-MN., phmKGC-MC., phmKGC-MN % mKG N Bk &
MKG_C TR HEEMIZE S L SHMAEDOERIVRAFY—ZRAVS I ENTESE

9 (Table 4.),
*RSURTIVVI VB ABRTHEHRNATBRINELTA, ((F8 C. Figure 12.% ZS B2
él'\o)

Note: FS U RT TV avVIZERTSTSRI FEIZDONT
3B5mMM T4y aFRANEEIF. TSR3 FEDEHA, 1~2ug NEETT,

2. BEMBAD NS R TIH Y

FNFNDTSRAIRIVRAFYy—%. AELEESEHRBICFS RT3 0LFT,
FSoRTzHoaviEk, TROFEZAL. Z0O70 Fa—)LIZE>TIT2>TTF SN,
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Table 3. BMEA VNV BEREAIIAIFIIVRFYr—ORE
Protein A
mKG_N @ @— mKG_N mKG_C @ @ mKG_C

Protein B

mKG_N X X O O
mKG_N X X O O
mKG_C — O O X X
mKG_C O O X X

O: mKG_NMiff& mKG_C A& & TBME /Y BN GHEAGHE
x: mKG_N & mKG_ CEiR B L UVBME VNI BENEHEMTREVNEAEHE

Table4. REFosTav b=, 2HTF4TAVFA—LIHRAFr—ORE
Plasmid
PC-1 pCONT-1 + pCONT-2
NC-1 phmKGN-MC + phmKGC-MC
NC-2 phmKGN-MC + phmKGC-MN
NC-3 phmKGN-MN + phmKGC-MC
NC-4 phmKGN-MN + phmKGC-MN
C. WXl

FSURTTI P30 24 BEER. BABREBRICLKIBERFETRABREDAELITVE

¥, fpEESEE, BERAFHLEERICER L THRICHAVWTT LY,

Note: R F 4 Jar bO—JL, 2HT« T2 FO—ILOEHRBIZDNTIE, 8% B, C. Figure 1.,
12 ZSBT S0,

HABHBIRICONT
1. HICTEMER
RS RESHTHERBERICER L T.FITC R EKREBDEXLERHT S5
AILE—TERETO>TTEL, ZTOE. RPT4TaYrA—ILTSRAIRELSY
A7z a3V LEEMBEEROVTEERITZEITO>TTILY,
Note 1: HABEADT 4 v 1I2DWT
HABRICHERTAEERT v ad, EENTEEASROLOARELELTVET ., /ALY
ZAPEREE (10~20 ) THAE. EEAFEETSIRFVINLOTIRERTEIHEAHYET.
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Note 2: REZ[H =8I

BEERIFTESEHFEA L TTF S BUOBELERKERFNT 5. MKCHARBLET,

EEHRAER

FSURT7zoPar L-EEMEEZEIRL-%. EEEHRLERAREHRICRELA
EL)LICTHABE, BIEARY ML, BHEARY MLEAET HENLTEET, TD
B, ROT47avbA—ILTSRIFREISVRT I a v LEEERRERLNT
EHBREZEITOTT S,

FSURT o aUHERMEVGER, BEXLOHKILCHBEDOBRRNICK DZEN
HHIGEICIE, BAFRHETERVATREELHY FT,

Note: BIE A%

BAERARY FLERET 256, 2T 5 EREHEEL 440~495 nm (MKG O E—2 EE(E 494
nm)EIE T % & A RRER L 500~600 nm (MKG DE X E—7 K RIE 506 nm)IZHRELTTFEUY,
BHABEZATT DIHE. MEREE 470~495 nm DHE THHAEARY FLERE L. BiksFh
CEBRVES (BERE. RV Y MEEEYERFLET, HAAERRERELE—VERTH S 506
nm BTRICEREL TTF LY,

CEXTL— b —F—

HBETL—F)—F—ZBNT, FSURTxHa3v =T L— FEDEERBOR
NERELZBETIENTEET, MAEEIEhZEAFHLBARAEERICERL T,
FITC G ERBOBRAEEZRETE2TIAIILI—FANVTTEL, ZOE. RPT4s T b
O—)LTSRAIFEFSVRTI I3V LE-EERBZAVTESHRAET o TTS
LY

PSRRI aUMEMELD., FHREBFROBREOMENOEAZRETELRL
BEtHYET,

Note: ¥4 AL — k22T

9.

A4 0FL— b, FEOMEEERTL—F, XL, EXERAND IS v I TL—rHELT
WEY,

rSINYa—F4 49

A.

STFTADEL, FLEFSTFANEH SN

1.

ROTF4TaAV A=Y RAF¥r—TERANMRESIALZNGE
HARHEEBOAEEENBELTLEL, RITFS VRT3 UHEMNEVDREDL
EBANET, ROTA AV A=V RFY—% SR TzH a3V L-EE
HMEEAVWT, BEANRETELEHERIFLTT S,

BNy EREEERBTTRE SRS TFINBEGEE

2-1. BHZ VRV BERTOFEENTENE, 3 L<IE mKG BiARIEDMERRIZE Y.
mKG DBEROMENMEVNENEZZONT T, SHICHBZELT (24 FfiE~)
BEZITO>THTTEWL, RBEBAZHALE: MKG FEET S ML, FTUR
FI023 EDAFaR—2a v OKMERST A LIS Y HABEZE
IBEEHIENTEET,
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2-2. YA ADKER (~2Kb LLE)B#EZ DNV BBEEFEZERTAVTVWSBAIZE,
BHZ VRO BEBERDOKESA, mMKG HFRILTOERE, SXUBRESEYIT5HH
REMNEZONET ., BHA VNV BERTOEBEERAZITIEFASNE A Y
AT >TVWBGERICIE, FAM VBT DEEFRIOAZANSZEICE2T,
BATFILERETEREENHYET,

B. \w9 555 KNG
mELAZE, MRESEICEIEREAMELNZCEFATWWET, BEEEHLERAEER
(HBSS. PBS. Good's Buffer £ &) [CE# L T, EABHEORAEEXITO LR8O LET,

10. SEXH
Ogata, T., et al., PNAS. 111, 3811-3816 (2014)

-_—

)
2) Ono, T, etal., J. Biol. Chem. 287, 6810-6818 (2012)
3) Tatematsu, M., et al., J. Biol. Chem. 285, 20128-20136 (2010)
4) Chi, Z. L., etal.,, Hum. Mol. Genet. 19, 2606-2615 (2010)
5) Kimura, M., et al., J. Cell Sci. 123, 747-755 (2010)
6) Kim, J.Y, etal., J. Biol. Chem. 285, 20128-20136 (2010)
7) Hashimoto, J., et al., J Biomol. Screen 14, 970-979. (2009)
8) Ueyama, T, et al., J. Immunol. 181, 629-640. (2008)

3¥) CoralHue™ Fluo-chase Kit [, 9 RXTHOA /Y BEHEEROERLREFRIET S
HLDTIEHY FTE A,

CoralHue™ Kusabira-Green (&, I ITBGEAN BIEEAER KEFEREHAEEV 22—
IR R R RAREF—L (ERHAETF—L) =) EOHERMETHESNE=EDT
HY. MBLAEEIEZEL., 1V ALTWET,

monomeric Kusabira-Green MR Z - BRI, NEDO b EMEZFTA LAY X T LI fHEHE
EiA% (EE®F—LE) TOERRAEOERETT,
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i

A:Kit Bl TSRS FEFSRICHETS54 v—Z2 AV THIE L 7= PCR EYMOERXENH
1. AET 51D

=TI 5—

+ Tag DNA polymerase 2.5 U/uL

» Taqg DNA polymerase buffer

- 2.5 mM dNTPs
-BRITSXIF
- REK
2. YREA—I VY RDFHE
10 uM MN-forward primer 1 uL
10 uM MC-Reverse primer 1 uL
Taq DNA polymerase buffer 5 uL
Taq DNA polymerase 0.5 uL
2.5 mM dNTPs 3 uL
BTSSRI K 1 uL
A K 38.5 uL
total 50 L
3. PCR cycle
94°C 5 min
94°C 30 sec
50°C 30 sec 25 cycle
72°C 1 min
72°C 7 min
4°C oo

Lane 1. 100 bp Ladder

Lane 2. phmKGN-MC (815 bp
Lane 3. phmKGC-MC (464 bp
Lane 4. phmKGN-MN (828 bp
Lane 5. phmKGC-MN (477 bp
Lane 6. pCONT-1 (1,098 bp)
Lane 7. pCONT-2 (735 bp)

)
)
)
)

Figure 10. JA=——{B 754 v—IC & VIIEL /= PCR EMOER K EHE

lane 1: DNA ¥—7#— (100 bp ladder). lane 2~7: CoralHue™ Fluo-chase Kit 73 X = K% MN-Forward
primer .MC-Reverse primer %L T PCR TH#ig L 7z PCR E¥MIDERikEEZ R L TLWET (NI PCR
EYDY A XERLTVET,
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B: "o T 47y FO—IILOEREERE

PCONT-1 & pCONT-2 %, #FNFN05ug TORE L%, TRO S VX TH 3>
HEIZKY HEK293T#B8 B5mm AS AR LT sy a) ITkSVYRTo¥ 30l
F Lz, 24 BRHZICHATEMBTEHERL, BAEHALEL

- - h

Figure 11. HEK 293T#ifaZ ALV ROF 1 Ta> rA—ILOHEE
ROTF4TAVFA—ILTS RS FEHRFSI - HEK293T MlaD & & (ER). fiBEH (ER)ERL
TWET,

C: RAT« 7Y FA—LOEXBEE

phmKGN-MC/phmKGC-MC (NC-1). phmKGN-MC/phmKGC-MN (NC-2). phmKGN-MN/
PhmKGC-MC (NC-3). phmKGN-MN/phmKGC-MN (NC-4) D& hETERENR T R 3
K% 0.5ug FDEE L%, WD RS VR T x5S 3 VREC &Y HEK 203T §18a (35
mm ASAKRELAT A va) ITPSURTIHPav LELR, 24 BRERICHEALIEME
THRLEHER, #XEREEInFEEATLE,

5 >
;
e
X i
el
-Nt
B
- '
28

Figure 12. HEK 293T#ifaZR WL\ =RAH T« Ta > bO—/LDOFER
FHT4TaArbA—ILTSRASI FEHERI - HEK293T MlaD & (EX). uBEE (ER)ZRL
TWET,

NC-1

NC-2

NC-3

NC-4
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D: CoralHue™ monomeric Kusabira-Green B iy D ££#H
mKG_N: 168 amino acids

10 20 30 40 50 60
ATGGTGAGCGTGATCAAGCCCGAGATGAAGATGAGGTACTACATGGACGGCTCCGTCAAT
MvVvsVvVIKPEMEKMRYYMDGSVN

70 80 90 100 110 120
GGGCATGAGTTCACAATCGAGGGTGAGGGCACAGGCAGACCTTACGAGGGACATCAGGAG
GHEFTTIEGEGTG GRPYEGHA QE

130 140 150 160 170 180
ATGACACTGCGCGTCACAATGGCCGAGGGCGGGCCAATGCCTTTCGCCTTCGACCTGGTG
MTLRVTMAEGGPMPTFATFDTLV

190 200 210 220 230 240
TCCCACGTGTTCGCCTACGGCCACAGGGTGTTTACCAAGTACCCAGAAGAGATCCCAGAC
S HVFAYGHRVYFTZKY?PEETITPD

250 260 270 280 290 300
TATTTCAAGCAGGCCTTTCCTGAGGGCCTGTCCTGGGAGAGGTCCCTGGAGTTCGAGGAC
Y FKQAFPEGLSWEZRSTLETFETD

310 320 330 340 350 360
GGCGGCTCCGCCTCCGTGAGCGCCCACATCAGCCTGAGGGGCAACACCTTCTACCACAAG
GGSASVSAHISLRGNTTEFYHK

370 380 390 400 410 420
TCCAAGTTCACCGGCGTGAACTTCCCCGCCGACGGCCCCATCATGCAGAACCAGAGCTAC
S KFTGVNTFPADGPTIMQNAQSY

430 440 450 460 470 480
GACTGGGAGCCCTCCGAGGAGAAGATCACCGCCAGCGACGGCGTGCTGAAGGGCGACGTG
bwWEPSEETZ KTITASDSGVLZKTGTDV

490 500 510

ACCATGTACCTGAAGCTGGAGGGCTAA
TMYLKTLEG *

mKG_C: 51 amino acids

10 20 30 40 50 60
ATGGGCGGCAACCACAAGTGCCAGTTCAAGACCACCTACAAGGCCGCCAAGGAGATCCTG
M GGNHE KT CAQFIKTTYZKAAKETTL

70 80 90 100 110 120

GAGATGCCCGGCGACCACTACATCAGCCACAGGCTGGTGAGGAAGACCGAGGGCAACATC
EMPGDHYTSHRLVREKTETGNTI

130 140 150 160
ACCGAGCTGGTGGAGGACGCCGTGGCCCACTCCTAA
TELVEDAVAHS *

Figure 13. CoralHue™ monomeric Kusabira-Green Wi A DIEEES & 7 = / BRECH]

Table 5. CoralHue™ monomeric Kusabira-Green Ei FrDIEE X & 9 FE

Open reading frame Molecular weight
(bp) (kDa)
mKG_N 507 19.0
mKG_C 156 5.7
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