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Preparation of ISMBs and PLL-g-Dex and conditions for the spectroscopic measurements

Phosphoramidite monomers with perylene and anthraquinone were synthesized according to the previous reports.'?
Oligonucleotide syntheses (including polyacrylamide gel electrophoresis and HPLC purification) were outsourced (Nihon
Techno Service Co., Ltd.). DNA sequences containing only natural nucleotides were supplied by Integrated DNA
Technologies, Inc. Poly(L-lysine)-grafi-dextran was prepared by a reductive amination reaction of poly(L-lysine) (Mw = 8x10°,
SIGMA) with dextran (Mn = 6x10°, Dextran T-10, Amersham Pharmacia Biotech) as reported previously.> The dextran
content of the copolymer was 90 wt%. PLL-g-Dex was added to the solution of MB and substrate at N/P of 2, because
response speed was saturated at N/P = 2 (see Fig. S7). Here, the concentrations of [amino group]copoiymer and [phosphate
group]pna Were based on positively changed amino groups derived from poly(L-lysine) and negatively charged phosphate
groups, respectively.

Fluorescence spectra were measured on a JASCO model FP-6500 equipped with programmable temperature controller in a
microcell (3 mm x 3 mm). Fluorescence intensity was monitored at 460 nm by exciting 425 nm. Errors in F/F, were estimated
to be within 15%. For response-measurements in Fig. 3, MB (for a final concentration of 0.2 uM) and PLL-g-Dex (N/P =0 or
2) were dissolved in buffered solution (100 mM NaCl, 10 mM phosphate buffer, pH 7.0) in the cell (10 mm x 10 mm) by
magnetically stirring at 20 °C, followed by the addition of Surv (to a final concentration of 0.4 WM) to start the reaction.

1) H. Kashida, T. Takatsu, H. Asanuma, Tetrahedron Lett. 2007, 48, 6759.

2) H. Asanuma, H. Hayashi, J. Zhao, X. G. Liang, A. Yamazawa, T. Kuramochi, D. Matsunaga, Y. Aiba, H. Kashida, M.
Komiyama, Chem. Commun. 2006, 5062.

3) A. Maruyama, M. Katoh, T. Ishihara, T. Akaike, Bioconjugate Chem. 1997, 8, 3.
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Figure S1. Fluorescence emission (Background emission) spectra of closed (a) MB,, (b) ISMBy, (¢c) ISMB,, (d) ISMB; and
(e) ISMB, in the presence (red line) and absence (blue line) of PLL-g-Dex.

Solution conditions; [MB] = 0.2 uM, [NaCl] = 100 mM, pH 7.0 (10 mM phosphate buffer), 20 °C, N/P =2

Measurement conditions of JASCO model FP-6500; bandwidth of excitation = 5nm, bandwidth of emission = 5 nm,

Sensitivity = medium.
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3 Poly(L-lysine)-graft-dextran

(PLL-g-Dex)

MBc: S-ETG-GTC-CTT-GAG-AAA-GGG-C-GAC-CAQ-3'

ISMB4: 5-TIGG-ETC-CTT-GAG-AAA-GGG-C-GAQ-CCA-3'

ISMB,: 5-TEG-GET-C-CTT-GAG-AAA-GGG-C-GAQ-CCQ-A-3'

ISMB3: 5-GEG-TEG-GET-C-CTT-GAG-AAA-GGG-C-GAQ-CCQ-ACQ-C-3'

ISMB4: 5-GEC-GEG-TEG-GET-C-CTT-GAG-AAA-GGG-CGA-QCC-QAC-QCG-QC-3'
Surv:  3-ACG-CCA-CCA-GGA-ACT-CTT-TCC-CG-5'
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Figure S2. Melting curves of MBs (a) without and (b) with Surv obtained from the change of absorbance at 260 nm in the
presence (red line) and absence (blue line) of PLL-g-Dex.

Solution conditions; [MB] =1 uM, [Surv] = 1 uM, [NaCl] = 100 mM, pH 7.0 (10 mM phosphate buffer), N/P = 0 (for blue
line), 2 (for red line). Temperature ramp was 0.5 °C min™'.

Table S1. Melting temperatures of MBs determined from Figure S2.”

MB Without Surv With Surv
N/P=0  N/P=2 N/P=0 N/P=2
MB. 67.0 74.5 62.1  68.1
ISMB, 61.5 67.7 594  66.1
ISMB, D - -9 64.0
ISMB; -9 -9 -9 57.3
ISMB, -9 - -9 56.9

a) Solution conditions; [MB] =1 uM, [Surv] =1 uM, [NaCl] = 100
mM, pH 7.0 (10 mM phosphate buffer), N/P = 0 (for blue line), 2
(for red line). Temperature ramp was 0.5 °C min™".

b) Not determined.
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Figure S3. Fluorescence emission (signal emission) spectra of opened (a) MB,, (b) ISMBy, (c) ISMB,, (d) ISMB; and (e)
ISMB, in the presence (red line) and absence (blue line) of PLL-g-Dex.

Solution conditions; [MB] = 0.2 uM, [Surv] = 0.8 uM, [NaCl] = 100 mM, pH 7.0 (10 mM phosphate buffer), 20 °C, N/P =2
Measurement conditions of JASCO model FP-6500; bandwidth of excitation = 5nm, bandwidth of emission = 5 nm,
Sensitivity = medium.
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Figure S4. Linear range of ISMB; for the detection of Surv. Plots at lower concentrations were magnified in inset.
Solution conditions; [ISMB;] =200 nM, N/P = 2, [NaCl] = 100 mM, pH 7.0 (10 mM phosphate buffer), 20 °C.
Measurement conditions of JASCO model FP-6500; bandwidth of excitation = 5nm, bandwidth of emission = 5 nm,
Sensitivity = medium.
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Figure S5. Change of fluorescence intensity of ISMB; at 460 nm by the presence of DNA of various sequences excited at 425
nm with PLL-g-Dex. Solution conditions were as follows: [ISMB;] = 0.2 uM, [Substrate] = 0.8 uM, [NaCl] = 100 mM, pH 7.0
(10 mM phosphate buffer), N/P = 2, 20 °C. Sequences of the substrates are listed as follows. All these oligonucleotides are a
part of survivin gene.

ISMB; : 5’-GEGTEGGETC-CTTGAGAAAGGGC-GAQCCQACQC-3°

Control 1:
Control 2:
Control 3:
Control 4:

SurvD
Surv:

3’-AACTTACATCTCTACGCC-5’

3’-GAGGCCCCACGTCCGCGT-3’

3’>-ATAAAAATCACCTCTGCC-5’

3’-AACTCTGCCTCAGAGTAA-5’

3’-ACGCCACAGGAACTCTTTCCCG-5’ (One-base deletion mutant, underlined base of Surv is deleted)
3’-ACGCCACCAGGAACTCTTTCCCG-5’ (Full-match)
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Figure S6. (2) Fluorescence emission spectra of ISMB; in the absence (black line) and presence (red line) of Surv with 1 M
NaCl at 20 °C. Solution conditions were 0.2 uM ISMB;, 0.8 UM Surv, IM NaCl, 10 mM phosphate buffer (pH 7.0).

(b) Change in fluorescence intensity of ISMB; with 1M NaCl at 20 °C. Arrow shows the point when Surv was added (300
sec). Solution conditions were 0.2 UM ISMB;, 0.4 UM Surv, IM NaCl, 10 mM phosphate buffer (pH 7.0), 20 °C.
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Figure S7. Response of ISMB; in the presence of PLL-g-Dex at various N/P ratios at 20 °C.

Black line, N/P = 0 (without PLL-g-Dex); blue line, N/P = 0.5; orange line, N/P = 1; red line, N/P = 2; green line, N/P =3.
Arrows show the point when Surv was added (300 sec). Solution conditions are as follows: [ISMB,] = 0.2 uM, [Surv] = 0.4

uM, [NaCl] = 100 mM, pH 7.0 (10 mM phosphate buffer), 20 °C.
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Table S2. Signal/background (S/B) ratio of each MB in the presence and absence of PLL-g-Dex.

w/0 PLL-g-Dex™ with PLL-g-Dex"!
MB SNI B[E] S/B”' S[d] B[él S/B”'
MB, 291.0 70.4 4.1 292 32.1 9.1
ISMB, 370.0 27.1 13.7 330 19.1 17.1
ISMB, 471.0 10.4 45.4 530 8.17 64.9
ISMB; 14.7 1.33 11.1 679 .19 5710
ISMB, 14.2 0.82 17.2 155 0.93  168.0

[2ISolution conditions: 0.2 uM MB, 0.8 uM Surv, 100 mM NaCl, 10 mM
phosphate buffer (pH 7), 20 °C. PIN/P = 0. “!N/P = 2. 'Emission intensity at
460 nm in the presence of Surv. “/Emission intensity at 460 nm in the absence
of Surv. "The ratio of S with respect to B.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


