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Intermolecular Interaction Analysis
We introduced the latest SPR instrument, Sierra SPR-24!!

Sierra SPR-24 has industry leading SPR
performance and supports various
intermolecular interaction analyses including
high-throughput screening and kinetics analysis.
*High-throughput
24 sensor spots (3 spots/channel x 8 channels)
Immobilization and sample injection can be conducted
individually per spot.
Screening of 24 ligands by a single injection.
+High-sensitivity
Able to perform interaction analysis of small molecular

. i compounds as fragments
Bruker/ Sierra SPR-24 Pro Molecular-weight = 100 Da

Analysis example utilized numerous sensor spots

SICK (Single Injection Cycle Kinetics) method
A method realizes a speedy kinetics analysis by injecting analyte solutions of different
concentrations to multiple sensor spots where the same ligands are immobilized.

[T 11 [TT Ligand : carbonic anhydrase Il (30 kDa)
V 1 UT"‘ ”' ” Analyte : small molecule inhibitor (201 Da)
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/* 10.00 M (doutie-subiracied)
5.000 M (double-subtracted)
2.500 M (double-subtracted)

Bl

In 1 to 8 of column A, ligands are immobilized, .- B el

1.250 M (double-subtracted)
7+ 0.6250 M (double-subtracted)
/7 03130 M (double-subtracted)
0.1560 M (double-subtracted)
0.07800 M (double-subtracted)
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403
303
203
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ka = 2.798E+004 (M-s}
ko = 0.02835 /s
Ruax = 12,07 RU

X?/ndof= 003597 RU?
and analytes of different concentrations Dat f8 N ‘ib % dg 2y ' B ion s
are injected at the same time. ata of 8 concentrations are obtained by a single injection for

kinetics analysis
-Reproducibility between channels is high, and results equivalent
to reference documents can be obtained.

Applicable to ligands that are hard to regenerate or easily inactivated.

Application

2t Screening and kinetics analysis of small molecular compounds for target proteins
2t Screening and characterization of biopharmaceuticals

2 Various intermolecular interaction analyses of compounds, peptides, nucleic acids,

proteins, and sugars
#* Comprehensive intermolecular interaction analysis combined with other methods.
ITC, NMR, MS, CD, and high-speed AMF

Please feel free to contact the following sales departments:

Toray Research Center, Inc.

Life Science Sales Dept.: +81-3-3245-5666
Kansai Sales Dept. (Life Science): +81-77-533-8689
E-mail: bunseki@trc.toray.co.jp



Intermolecular Interaction Analysis (SPR, ITC)

In the R&D of drugs, diagnostic medicines, and others, interaction analysis of developing molecules
and their targets is essential. Toray Research Center can evaluate the interaction analysis from various
perspectives using our intermolecular interaction instruments such as ITC, NMR, MS and the latest SPR.

The following are the features of SPR and ITC.

Surface Plasmon Resonance (SPR)

SPR detects a slight mass change caused by the

interaction between the molecules on the sensor chip
and the molecules flowing in the flow channel as SPR
signals.

flow U
@ L ]

sensorgram

[ ]
channel,  &°,

Response
]

g o & 8 binding
) N\ .'." dissociation
sensor chip - \ d
refiect_ed light —
light source & Time
detector Ky=Koi/ Kon

Binding kinetics and dissociation kinetics
information is obtained.

Isothermal Titration Calorimetry (ITC)

ITC detects a slight thermal change caused by the
interaction between the molecules in the sample cell
and the molecules titrated from the titration syringe.

Higher heat —
titration generated by | I - .,‘

syringe

et | il

2
T

interaction
i k

f ﬁ Lower heat
Plots-and-analyzes—
reference c heat amount

generated
by dilution

cell AG = - RT In (1/K)
A TATR0 = AH -TAS

sample
cell

Binding modes (entropy/enthalpy) and binding
ratio information is obtained.

Example of research
Faster binding rate: Rapid testing for diagnosis etc.

Slower dissociation rate: Sustained efficacy of drug etc.

Enthalpy predominance: hydrogen bond and/or
electrostatic interaction
Entropy predominance: hydrophobic interaction

Analysis example: Interaction analysis of carbonic anhydrase (30 kDa) and sulfamoylbenzoic acid (201 Da)

10:00 14 sstie-sutna e

£.000 M by subrracted)

1500 |4 jdocble-subtracied)
1.250 M iouble-subracind

£+ L6250 4 {doubie-sibiracted]
03130 M {ouble-nisitracted)
L1580 oM {double-aitracted)

QLO7EDO 184 [dousle-iblracind]

THe dissociation constants

-y % L)

emacied Hat Rals k)

o ——
MR Lo
7/K.(1/Ky)  NAH
4
& il J-l'

Erchaay ans Tk fudimary
BoE B K & .

in(binding ratio)

were confirmed to be equivalent.

Even when K, is the same,

binding and dissociation K4 (mol/L) 1.014x10° Ky (mol/L) 1.398x106

kinetics differs by Slight deactivation of
compound. SPR has high | Kon (L/mols) | 2.798x10* n tisds * protein is indicated.
throughput performance, Koit (1/5) 0.02839 AH (kJ/mol) -46.76 The binding mode
making comparison and that enthalbv i
examination easier. -TAS (kJ/mol) 13.34 at enthalpy I1s

Immobilization/
Labeling

Immobilization

. . unnecessa
is required ry

Molecular weight

i >100 Da
restriction

none

Required volume Approx. 10 ug 1 mg or more

predominant.

ITC does not require immobilization or labeling, and
interaction analysis can be conducted under more
natural conditions.

To save samples, it is recommended to first analyze
by SPR, and then by ITC to obtain the validity of the
results and further information.

We propose to perform interaction analysis using an optimum method for your purpose.

Toray Research Center, Inc.
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Structural analysis of peptide trace decompositions

Peptides, middle—size molecules, are big hope as one of next—generation drugs. The structural analysis of the decomposition
and impurities is critical to ensuring stable quality. Toray Research Center possesses technologies for small molecule drugs,
ranging from fractionation and structural analysis of trace components of APIs and drug products, and peptide synthesis
technologies. Here is an example of our structural analysis of Ghrelin(1-8) trace decomposition using MS and NMR.

HPLC analysis of Ghrelin(1-8) decomposition

o ey 7
i
o 1)
0 A P - 0.74% | Ghrelin(1-8)
L o
HZN\/U\NH NHANH/[’(NHJLNH/E’(Q = = 5
o < b Y o Hydrolysis B v <
. i
Mo » =

Ghrelin(1-8)
Amino acid sequence: GSS(octanoyl)

(Monoisotopic Mass :948.4804)

LC—-MS structural analysis
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ROESY spectrum of decomposition

ROE correlations between
dehydroalanine’s proton and the adjacent
phenylalanine’s amide proton
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MS(—

FLSPE

HPLC chromatogram of Ghrelin(1-8) (detection wavelength: 220 nm)

The decomposition (14.901) was isolated by

automated solid phase extraction (SPE).
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MS/MS analysis
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Ser(octanoyl) was possibly converted
via B-elimination. (-CgH,;O,: theoretical mass, 144.1150)
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Estimated structure

Decomposition
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The peptide with the
estimated structure was
chemically synthesized
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Red: synthetic standard of dehydroalanine
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