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Structure of Fluorescent Probes
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Drug binding sites on HSA
G.Sudlow. et al: The characterization of two specific drug binding sites
on human serum albumin. Mol. Pharmacol. 11, 824-832. (1975)
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Location of the ligand binding sites on HS

SH group containing ligand |
NO
Hg++

! Ketoprofen
Warfarin < A Diazepam |
Phenytoin . Medium chain fatty acid
L-thyroxine
L-tryprophan

Frosemide _
Bilirubin IIB

CMPF Curry, S. et al. Nat. Struct. Biol. 5, 827-835
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Ketoprofen (KP) Diazepam (D2Z)
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The sample solutions contained 5uM KP or DZ and 10uM wild type or mutant HSA
iIn 67mM sodium phosphate buffer (pH7.4).




HSA
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HSA AGP




HSA bound uremic toxins

%/H _ N
gan G
(IS) (1A)

Ka=9.1x 10° (Site Il) Ka=2.1 x 10° (Site Il)
104.3 £ 49.4 (4.1 uM) 26.3 £ 11.7 (1.45 pM)

CH 600

3 /
CH{CH.) Z/U\(mz)é:om

A (CMPF)

Ka=0.1x 105 (Site I) Ka=130.5 x 105 (Site I)
270.9  141.2 (13.3 uM) 183.0 + 38.0 (15.1 uM)




Drug-uremic toxin-fatty acid interaction

FR-CMPF-oleate CMPF-oleate
E)) a)
T 0.08 '

o
o
e

Furosemide free fraction
CMPF free fraction

c
e
=
o
@
=
o
3]
=
&)
S
£
o
0
O
S
=
o

[Oleate] / [HSA]

a: P<0.001 vs Control [oleate]/[HSA] = 6 a: P<0.001 vs 2
b: P<0.01 vs Control b: P<0.001 vs 4
c: P<0.05 vs Control a. P<0.01 vs Control

d: P<0.01 vs + CMPF




Possible cascade displacement model in fatty acid-uremic

toxin-drug system
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AGE-albumin




Structural Characteristics of
AGP
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Binding of warfarin (A) and propranolol (B) to
AGP
In the presence of the other ligand
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[warfarin]; (uM)

Steroidhormone

rpropranolol

0.01 0.02

Acidic ligand Basic ligand
[propranolol]; (uM)

independent binding, - - ---anti-cooperative interaction, competitive binding




Binding of UCN-01 to AGP
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NHCH: Native His Lys Tyr

*Statistically significant compared with native AGP; p<0.01.
Parameters Cancer patients Ligands = Ka (x 108 M)

ty (hr) 8551660 UCN-01 OH(B) 288+ 75

vd,, (mL/kg) 79.6~158 Staurosporine H 11.3 £ 5.74

CL, (mL/h/kg)  0.0407~0.102 UCN-02 OH (o) 1.48+0.11

Katsuki M et al (2004) Pharm Res., 21:1648-1655
Fuse E et al (1999) Cancer Res., 59:1054-1060




Experimental process of photoaffinity
labeling techniques

‘ &—Covalent bond \
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hv Tryptic digestion

Photoaffinity labeling

Purification of peptidic
fragments by rHPLC > Amino acid analysis by
Separation of peptidic Edman degradation method

fragments by cHPLC




N-terminal amino acid sequence analysis
by the Edman degradation method
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PITC: phenylisothiocyanate
PTH : phenylthiohydantoin

Amino acid sequence of AGP

10
QIPLCANLVP

40
AFRNEEYNKS

70
FLREYQTRQD

100
YVGGQEHFAH

130
NWGLSVYADK

160
PKSDVVYTDW

UCN-01

GES

20
VPITNATLDQ

50
VQEIQATFFY

80
QCIYNTTYLN

110
LLILRDTKTY

140
PETTKEQLGE

170
KKDKCEPLEK

30
ITGKWFYIAS

60
FTPNKTEDTI

90
VOQRENGTISR

120
MLAFDVNDEK

150
FYEALDCLRI

180
QHEKERKQEE




Photolabeling of wild type, W25A,
W122A and W160A with [CH]JUCN-01
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Wild-type W25A  W122A  W160A

*Statistically significant compared with wild type; p<0.01.
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Type | and Il docking model of UCN-01 and AGP




Amino acid residues around Trpl160 that interacts
with UCN-01 exhibited in type Il docking model
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Fluorescence spectra of QR
In the presence or serum protein
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Binding of QR (%) to serum protein

AGP HSA v-globulin
(2mg/100ml) (80mg/100ml) (17mg/100ml)

23.0 3.4 1.2




Standard curves for measurement of AGP

: AGP-QR system
: AGP-QR-androstanedione system
: SRID method

AGP-QR-androstanedione-HSA-y-globulin
system

Fluorescence intensity

| 510] .1(30 | 1I50 | 2(I)O | ZéO
AGP Concn. (mg/100ml) _
Effect of androstanedione of serum
protein

on binding percentage for QR-AGP

Syste/(e[gQR_ AGP-QR-

: androstanedione-
AGP-QR system androstanedione HSAv-alobuli
system ~y-giobulin

system

Binding (%) : 5.0 24.0




Relationship of the AGP concentrations
determined
by SRID method and by QR method

3007 y=1.03x-7.66 (r=0.93)

SRID method
AGP concn. (mg/100ml)

Fluorescence probe method
AGP concn. (mg/100ml)

Comparison of QR method and SRID method
QR method SRID method

Measuring time Short (1hr) Long (50hr)
Operating procedure Simple Complex
Detection range 5-500 mg/100ml 12-199 mg/100ml

Operation cost Inexpensive Expensive

Coefficient of variation < 3% <10%




Proposed model for AGP-mediated drug
transport through interaction with biomembrane

Membrane

Blood Tissue
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o-Helix Formation of AGP through Binding to
Membrane
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Trp (W25, W122, W160) Microenvironment
of AGP Iin the Presence of PG-membrane
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Correlation between Binding
Capacity and a-Helix Contents of
P

Ligand Binding vs a-Helix Contents (pH7.4 .5)
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Proposed model for interaction of AGP with
membr%e

-

Native state
(B-sheet form)

1

Binding to Membrane
(Electrostatic Interaction)
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