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Nuclear magnetic resonance (NMR) is a versatile technique for the pharmaceutical industry. From organic chemis-
try to MRI, there are a number of applications of NMR. Among them, biomolecular NMR has been used for structure
determination of biomolecules and analyzing the interaction between a target protein and its inhibitors. In the context of
fragment-based drug discovery (FBDD), NMR has been known as a fragment screening technique, because NMR is
good at detecting a weak binding compound in an accurate manner. Generally, the NMR technique for fragment screen-
ing is classified into two families: the ligand-based technique and the protein-based technique. The latter technique re-
quires stable isotope labeled protein and also can be applied to a relatively small MW protein target. In the ligand-based
technique such as saturation transfer difference (STD) and WaterLOGSY, only the NMR signals of the ligands are ob-
served. The disadvantage of STD and WaterLOGSY is that the non-specific binding is also observed and a competition
experiment is required in order to select the specific binding compound. Due to the difference in the consumption of the
protein sample, the ligand-based technique has generally been used recently as a primary screening.
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Fig. 1. Work-flow for Fragment-based Drug Discovery
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Fig. 2. Fragment Linking and Fragment Growing for Improving Affinity
Linking is ideal way to improve the affinity of the weak fragment, but the growing is more common because it is difficult to find two fragments which can be
linked.
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Fig. 3. Protein-based NMR Screening Methods
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Fig. 4. Saturation Transfer Difference (STD) Methods as an Example of Ligand-based NMR Screening Method

Selective radiofrequency radiation is applied to the target protein and saturation is transferred from the protein to the small molecule which binds to the target

protein.
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In the ligand-based screening methods, the competition experiment with a known compound is essential for nonspecific binding.
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The STD signals with an asterisk () are attenuated by adding the reference compound which is known to bind to the target protein.
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Fig. 7. Example of Competition Experiments Using T; Method

The T, of the reference compound molecule is shortened at the presence of the target protein (a). Addition of the known agonist recovers longer T; (b). The
measurement and analysis can easily be done by focusing on the null point. The T, measurement of reference compound without the target protein is shown in (c).
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NMR EEHESXPEE RAERTHEVEEERN

YHUER—Z THESLRH
"HRARBNES Ko IZHIB A DS

X§R$E SRR EEERLEKICHBLOND EEYV-XUTEADE

SPR BBIFA GG EN DN BREDOHE,
SEEEHLELND EEMDEEETAE

Fig. 8. Comparison of the Fragment Screening Methods
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T A2 b OWEEHRE S S iEmNTERE TS,
BUETE & X Hs AT vl RE /R AR & 2 N E D H
I S 1T\ % FBDD O FH &P A A AT > T
LT EMWFEEIN5.

6. HHYIC

SAR by NMR %2 f{Z& T % FBDD ¥l 07
M NMR Tt =l ENnSH NMR 2R L7
TTARAI ) == T13% < DRETHDbNT
W%, 727U, FBDD [g#kt L T NMR B TS
T, XHERETEOMDOFEED
RO DRICEETHS. AIEENTH DY 2N
N, WAEEREOHS E, REN, BRIEE, £
NZTNEEN RS DT, SHOFEEEEHAE
ODETIERTEZENFLTHS.

FBDD & NMR, X ##& i f i 75 & DR & A 12
OHEMMPT DN TERFEENTHD., Lirlsy
#%iE, HOEGERIHTESMMOA ) -7 F
DS EEHIT, BRBIEND Z2HT %MK
AL TS THAD. EE, ®EBECEYMT viA
TH FBDD Zid A2 BEBMEINTE TS, 1D
FBDD NH /25 E %X 5%, ZOH T NMR
HIEHAIN, FEOBHBICEMML TWIT5Z &2
LW,
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