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Fig.1. Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay.
A.Schematic representation of the procedure for the real-time SUMO binding assay.
B,Comparison of sequence of amino acids between the GST-MCAF-SIMwt and the GST-MCAF-SIMmut.

Fig Legend
A Schematic representation of the procedure for the real-time SUMO binding assay.
B Comparison of sequence of amino acid between SIMwt and SIMmut.

C Bacterial lysate containing GFP-SUMO(1* and 2™ columns)or GFP (3 and 4 th columns). C,Bacterial lysate containing GFP-SUMO-3 or GFP was mixed with bead-immobilized GST-MCAF1-SIMwt or
Lower panels show the phase-contrast images of the Sepharose beads. the bead-immobilized GST-MCAF1-SIMmut. A GFP signal localized to the beads indicates a positive SUMO-
A GFP signal localized to the beads indicates a positive SUMO-SIM interaction(upper panel). SIM interaction. Smaller panels show the phase-contrast images of the Sepharose beads.
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Fig1: Detection of SUMO-SIM Interaction by Real Time SUMO Binding Assay.

A, Schematic representation of the procedure for the real time SUMO binding assay.

B, The entire amino acid sequences of MCAF 1-SIM(Wt) and MCAF1-SIM(Mut) fused to
GST are shown. The position of the mautations (I to A,D to H) are underlined. Indicated
on the right are aliquots of immobilized GST-MCAF1-SIM(Wt) and GST-MCAF1-
SIM(Mut).

C, Bacterial lysate containing of GFP-SUMO-3 or GFP was mixed with bead
immobilized GST-MCAF1-SIM(Wt) or the bead immobilized GST-MCAF1-SIM(Mut). An
aliquot of recombinant GFP-SUMO-3 or GFP resolved by PBS is shown. A GFP signal
localized to the beads indicates a positive SUMO-SIM interaction (upper panel). Lower
panels show the phase-contrast images of the Glutathione sepharose beads.
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Fig.1 Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay.

A:Schematic representation of the procedure for the real-time SUMO binding assay. B:Comparison
of sequence of amino acids between the GST-MCAF1-SIMwtand GST-MCAF1-SIMMut. The position
of the mutation(l to A and D to H) is underlined. C:Bacterial lysate containing of GFP-SUMO or
GFP was mixed with bead-immobilized GST-MCAF1-SIMwt or the bead-immobilized GST-MCAF1-
SIMmut. A GFP -SUMO localized to the beads indicates a positive SUMO-SIM interaction.

GFP  SUMO
A. GFP i SIM =
Bead

Mix

2min

lwas" lWash

fluorescence No fluorescence

No fluorescence

If fluorescence is observed, GFP-SUMO is binding with SIM.
Then, the SIM is wild type protein.

B.
Saznp)IeA: --FGVIDLTHDDEE®* | (isoleucine) = A (alanine)
wt
sampleB: ---FGVAHLTHDDEE* D (aspartic acid) = H (histidine)
(mut)
C. wWT Mut

GFP-SUMO GFP-SUMO

4 -- --
GFP
signal

Fig.1

A, Schematic representation of the bead halo assay. B, Amino acids sequences of DNA sample A and B
decided by the result of DNA sequence. The position of the mutation (I to A, D to H) is red. The right of
figure B shows mutational amino acid. C, The micrographs showing the result of the bead halo assay. The
4 pictures of left side are beads immobilized GST-SIMwt. The others are beads immobilized GST-SIMmut.
The 2 pictures of left side in 4 pictures are beads contained GFP-SUMO and the others are beads
contained GFP. The beads immobilized GST-SIMwt (the left of lower panel) only showed fluorescence.
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Fig 1. Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay.

(A) Schematic representation of the procedure for the real-time SUMO binding assay. (B) The entire amino acid sequences of MCAF1-SIMwt
and MCAF1-SIMmut fused to GST are shown. The position of the mutation (I to A) is underlined. Indicated on the right are aliquots of
immobilized GST-MCAF1-SIMwt and GST-MCAF1-SIMmut, as analyzed by SDS-PAGE and stained with Coomassie Brilliant Blue (CBB).
Note that equal amounts of GST-MCAF1-SIMwt and GST-MCAF1-SIMmut, to be used for assay in B, were immobilized on the beads. (C)

Bacterial lysate containing 0.01 mg/ml of GFP-SUMO-3 (1 and 2 columns) or GFP (3¢ and 4% columns) was mixed with bead immobilized

GST-MCAF1-SIMwt (1* and 3 col ) or the bead-i 1 GST-MCAF1-SIMmut (2" and 4" columns). An aliquot of recombinant

GFP-SUMO-3 or GFP resolved by SDS-PAGE and stained with CBB is shown. A GFP signal localized to the beads indicates a positive

SUMO-SIM interaction (upper panel). Lower panels show the phase-contrast images of the Sepharose beads.
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Observation under fluorescence microscope, GFP combined with SUMO show
fluorescence() but GFP uncombined with SUMO is not shown(®). B: The amino o
sequences of MCAF1-SIMwt and MCAF1-SIMmut fused to GST are shown. The posit s
of the mutation (I to A, D to H) are shown red. C: A GFP signal localized to the bead=
indicates a positive SUMO-SIM interaction in upper panels. Lower panels show the
phase-contrast images of the beads.
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A Schematic representation of the procedure for the real-time SUMO binding assay. B: The entire=
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amino acid sequences of MCAF1-SIMwt and MCAF1-SIMmut fused to GST are shown. The position 0B g 1. Delection of SUMO-SIM Interaction by Roal-Time SUMO Binding Assay.

the mutation(I to A and D to H) is underlined. C: Bacterial lysate containing GFP-SUMO or GFP was A. Schomatic ropresentation of the procedure for the real-time SUMO binding assay.
. . . G N s e " q B.  The entire amino acid sequences of MCAF-SIMwt and MCAF-SIMmut fused to GST are shown. Upper lane is
mixed with bead-immobilized GST-MCAF1-SIMwt or the bead-immobilized GST-MCAF1-SIMmut. Asss sequence of amino acids :fthn wild type. Lower lane is that of the mutated. The position of the ml:nl!),ntion (I'to A and
ST J v B i v 3 a D to H) is red.
GI'P signal localized to the beads indicates a positive SUMO-SIM interaction (upper panel). Lower— ¢ GFP-SUMO or GFP was mixed with bead-immobilized GST-MCAF SIMwt or the bead-immobilized GST-MCAF
2 i " SIMmut. A GFP signal localized to the beads indicates a positive SUMO-SIM interaction (upper panel). Lower
panels show the phase-contrast images of the Sepharose beads. panels show: the phase-contrast images of the sephiaross beads.
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Fig.1. Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay.

A, Schematic representation of the procedure for the real-time SUMO binding assay. B, Comparison of sequence of
amino acids between the GST-MCAF-SIMwt and the GST-MCAF-SIMmut. C, Bacterial lysate containing GFP-SUMO-3 or
GFP was mixed with bead-immobilized GST- MCAFI-SIMwt or GST- MCAFI-SIMmut. A GFP signal localized to the beads
indicates a positive SUMO-SIM interaction. Lower panels show the phase-contrast images of the Sepharose beads.
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Fig.1 Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay
A : Schematic representation of the procedure for the real-time SUMO binding assay.
B : The entire amino acid sequences of MCAF1-SIMwt and MCAF1-SIMmut fused to GST are shown.
> * Bacterial lysate containing GFP-SUMO-3 or GFP was mixed with bead-immobilized GST-MCAF
1-SIMwt or the bead-immobilized GST-MCAF 1-SIMmut.
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Fig. 1. Detection of Protein Interaction between SUMO and SIM using a Bead Halo Assay.
A: Schematic representation of the procedure for the bead halo assay. The SIM-containing proteins are expressed as a
recombinant GST-fusion proteins. Here GST-fusion protein are shown as wt(wild type) or mut(mutant). GST-fusion
proteins are immobilized on the surface of the beads. GST-MCAF1-SIMwt protein interacts with SUMO, its fluorescence can
be detected under the fluorescence microscope.
B: A part of amino acid sequences of GST-MCAF1-SIMwt and GST-MCAF1-SIMmut are shown. The position of the mutation
(Ito A, D to H) is underlined and changed the color. The mutation of amino acid is picked out on the right.
C: Bacterial lysate containing GFP or GFP-SUMO was mixed with bead-immobilized GST-MCAF1-SIMwt or GST-MCAF1-
SIMmut. Upper panels show a GFP signal. The signal localized to the beads indicates positive protein interaction between

Is show the position of the beads in the phase-contrast images.
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Figl ™' Detection of SUMO-SIM Interaction by Real-Timme SUMO Binding Assay.
A. Schematic represention of the procesure far reaf-time SUMO binding assay.
B. The entire amid acid sequences of MCAFI-SIMwt and MCAF1-SIMmut fused to GST are shown The
position of the mutation (1 to Aand D to H) s wad.

C. Bacterial lysate containing GFP-SUMO or GFP was mixed with bead-immobilized GSTMCAF1-SIM  Fig.1. Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay.

s v < g - : 5 s g s g A, Schematic representation of the procedure for the real-time SUMO binding assay. B, The entire amino acid
GSTMCAFI-SDMmut. AGFP signal localized to the beads indicates a positive SUMO-SIM interactio sequences of MCAF1-SIMwt and MCAF1-SIMmt fused to GST are shown. The position of the mutation is red.
(widder pamels). Narrower panels showss e phasercontrast images of the Sepharose beads. C, Bacterial lysate containing 0.01mg/ml of GFP-SUMO-3 or GFP was mixed with bead immobilized GST-MCAF1-SIMwt

or the bead-immobilized GST-MCAF1-SIMmt. A GFP signal located to the beads indicates a positive SUMO-SIM
interaction. Lower panels show the phase-contrast images of the Sepharose beads.
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Figl Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay.

A) Schematic representation of the procedure for the real-time SUMO binding assay. B)
Comparison of sequence of amino acids between GST-MCAF1-SIMwt and GST-MCAF1-SIMmut. Top
lane is sequence of amino acids of GST-MCAF1-SIMwt. Bottom lane is that of GST-MCAF1-SIMmut.
The Position of the mutation(I to A and D to H) is underlined. C) Bacterial lysate cantaining GFP-
SUMO3 or GFP was mixed bead-immobilized GST-MCAF1-SIMwt or the bead-immobilized GST-
MCAF1-SIMmut. A GFP signal localized to the beads indicates a positive SUMO-SIM interaction(each
panel). Each image of the lower right is the phase-contrast images of the Sepharose beads.
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Fig. Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay

A, Schematic representation of the procedure for the real-time SUMO binding assay.

B, The entire amino acid sequences of MCAF1-SIMWt and MCAF1-SIMMut fused to GST are shown. The
position of the mutation (I to A and D to H) is underlined. Note that equal amounts of GST-MCAF1-SIMWt and
GST-MCAF1-SIMMut, to be used for the assay in B, were immobilized on the beads.

C, Bacterial lysate containing 0.01 mg/ml of GFP-SUMO-3 (15t and 2nd columns) or GFP (3w and 4t columns)
was mixed with bead-immobilized GST-MCAF1-SIMWt or the bead-immobilized GST-MCAF1-SIMMut (27 and
4th columns). A GFP signal localized to the beads indicates a positive SUMO-SIM interaction (upper panel).

Lower panels show the phase-contrast images of the Sepharose beads.
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TCGGATCTGGTTCCGCGTGGATCCCCGGAATTCGGTGTCAT TGATCTCACAATGGATGATGAAGAGTGA

GST-MCAF1-SIM mut
TCGGATCTGGTTCCGCGTGGATCCCCGGAATTCGGTGTCH CACATCTCACAATGGATGATGAAGAGTGA

Fig.C
GFP GFP—SUMO3

MCAF1 WT mt WT mt

signal

Beads

Fig.1
A, Detection of SUMO -SIM Interaction by Bead Halo assay.
B. The entire amino acid and nucleic acide sequences of MCAF-SIMwt and MCAFI-SIMmut fused to GST are
shown.
The protein of the mutation(TD to AH)
C, Bacterial lysate containing GFP-SUMO3 or GPT was mixed with bead immobilized GST-MCAF1-SIMwt or
bead-immobilized GST-MCAF1-SIMmut
A GFP signal localized to the beads indicates a positive SUMO-SIM interaction(upper panel).

Lower panels show the phase-contrast images of the beads.
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A. Achematic representation of the procedure for the bead halo assay.
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position of the mutations (I to A) (D to H) are underlined.

C. Bacterial lysate containing GFP-SUMO-3 or GFP was mixed with bead-immobilizes
GST-MCAF1-SIMw: or the bead-immobilized GST-MCAF1-SIMyu.. A GFP signal localized to the ben e
indicates a positive SUMO-SIM interaction (upper panel). Lower panels show the phase-contra_____

images of the Sepharose beads.
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Fig.1. Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay.

A, Schematic representation of the procedure for the real-time SUMO binding assay. B, The entire amino acid sequences of
MCAF1-SIMw: and MCAF1-SIMu.: fused to GST are shown. The position of the mutation is underlined. Indicated on the right are
aliquots of immobilized GST-MCAF 1-SIMwian, as analyzed by SDS-PAGE and stained with Coomassie Brilliant blue(CBB). Note
that equal amounts of GST-MCAF1-SIMwuu, to be used for the assay in B, were immobilized on the on the beads. C, Bacterial
lysate containing GFP-SUMO-3 or GFP was mixed with bead-immobilized GST-MCAF-SIMw.aw. An aliquot of recombinant
GFP-SUMO-3 or GFP resolved by SDS-PAGE and stained with CBB is shown. A GFP signal localized to the beads indicates a

positive SUMO-SIM interaction. Lower panels show the phase-contrast images of the Sepharose beads.
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Fig.1. Detection of SUMO-SIM Interaction by Bead Halo Assay.

BEADS

A, Schema shown the procedure for the bead halo method. B, The entire amino acid sequences of MCAF1-SIMwt and
MCAF1-SIMmut fused to GST are shown.  Shaded letters shows the position of the mutation occurred. C, Fluorescence
microscope images are shown the detection of GFP-SUMO-SIM interaction. A GFP signal localized to the beads
indicates a positive SUMO-SIM interaction. The images in the second row show the phase-contrast images of the

sepharose beads.
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Fig,1 Detection of SUMO-SIM Interaction by Bead Halo Assay.
A: Schematic representation of the procedure for the bead halo assay.
B: The entire amino acid sequences of GST-MCAF1-SIMwt and GST-MCAF1-SIMmut fused to GST
are shown, The position of mutation (I to A and D to H) is underlined.
C:GFP-SUMO or GFP was mixed with bead-immobilized GST-MCAF1-SIMwt or the
bead-immobilized GST-MCAF1-SIMmut.
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Fig.1. Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay.

A, Schematic representation of the procedure for the real-time SUMO binding assay. B, The entire amino
acid sequences of MCAF1-SIMw: and MCAF1-SIMuu fused to GST are shown. Positions of the mutation (I to
A, D to H) are underlined. Note that equal amounts of GST-MCAF1-SIMw: and GST-MCAF1-SIMu, to be

used for the assay in B, were immobilized on the beads. C, Bacterial lysate containing 0.01 mg/ml of

GFP-SUMO (two columns of right) or GFP (two columns of left) was mixed with bead-immobilized
GST-MCAF1-SIMw: (upper two columns) or the bead-immobilized GST-MCAF1-SIMyu (lower two columns).
A GFP signal localized to the beads indicates a positive SUMO-SIM interaction (upper right column). The

panel of the lower right corner of each column shows the phase-contrast images of the Sepharose beads.
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Fig.1. Detection of SUMO-SIM Interaction by Real-Time SUMO Binding Assay.

A, Schematic representation of the procedure for the real-time SUMO binding assay. B, The entire

amino acid sequences of MCAF1-SIMwt and MCAF1-SIMmut fused to GST are shown. The position of
the mutation (ID to AH) is underlined. C, Bacterial lysate containing GFP-SUMO or GFP was mixed
with bead-immobilized GST-MCAF1-SIMwt or the bead-immobilized GST-MCAF1-SIMmut. A GFP
signal localized to the beads indicates a positive SUMO-SIM interaction (upper panel). Lower panels

show the phase-contrast images of the Sepharose beads.
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Figl. Investigation of SUMO-SIM Interaction by Beads Halo Assay.

A, Schematic representation of the procedure for beads halo assay.

B, The entire amino acid sequences of MCAF1-SIMw: and MCAF1-SIMmut fused to GST are shown. The
position of the mutation (I to A and D to H) are underlined.

C, Bacterial lysate conteining 0.01 mg/ml of GFP-SUMO-3 (15t and 3 columns) or GFP (20d and 4t columns)
was mixed with bead-immobilized GST-MCAF1-SIMW¢t (15t and 27 columns) or GST-MCAF1-SIMMut (3
and 4th columns). An aliquot of recombinant GFP-SUMO-3 or GFP resolved by SDS-PAGE and stained with
CBB is shown. A GFP signal localized to the beads indicates a positive SUMO-SIM interaction (upper

panels). Lower panels show the phase-contrast images of the Sepharose beads.
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