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Albumin products are widely used in treating a variety of diseases, including improving circulating
blood flow during hemorrhagic and traumatic shock, maintaining colloid osmotic pressure during
hypoalbuminemia due to a decrease in the ability of the liver to synthesize albumin. As the only source
of human serum albumin (HSA) for clinical application is from donated human blood, which involves
a risk of transmitting pathogenic viral diseases, such as hepatitis, human immunodeficiency virus
(HIV), and as yet unidentified diseases. HSA is pasteurized by heating at 60°C for several hours with
sodium octanoate (Oct) and N-acetyl-L-tryptophan (N-AcTrp), commonly used stabilizers, a process
that usually destroys the viruses present. We have previously shown that Oct has the greatest stabilizing
effect against heat, while N-AcTrp diminishes the oxidation of HSA. However, N-AcTrp has a possible
side effect of intracerebral disease. In order to provide a new, safer stabilizer for albumin products
without the risk of side effects instead of N-AcTrp, we investigated the usefulness of
N-acetyl-L-methionine (N-AcMet) in comparison with N-AcTrp for long-term stability, including

photo-irradiation and the oxidation of albumin products.

1) The effect of N-AcMet on the oxidation and thermal stability of HSA

The effect of N-AcMet on oxidation was examined using 2,2’-Azobis (2-amidino-propane)
dihydrochloride (AAPH) as an oxidizing agent. The carbonyl content in the presence of N-AcMet and
both Oct and N-AcMet were significantly decreased. The effect of AAPH on the oxidative status of
Cys34 on HSA was also studied by HPLC. N-AcMet exerted a substantial protective effect on the
sulthydryl group. Further, N-AcMet was found to be a superior radical scavenger to N-AcTrp using
1,1'-diphenyl-2-picrylhydrazyl (DPPH) radicals. The thermal stability of both Oct and N-AcMet was
manifested as an increase in the denaturation temperature and calorimetric enthalpy, as determined by
differential scanning calorimetry (DSC). Thus, N-AcMet can be considered to be sufficiently strong to
act as a stabilizing agent having the same or more antioxidant activity with respect to HSA compared to
the N-AcTrp.

2) The validation of N-AcMet in comparison with N-AcTrp for photo-stability of HSA

The protective effect of N-AcMet and N-AcTrp on the photo-irradiation of HSA was investigated.
We first investigated the stabilizing effect of N-AcMet and N-AcTrp after the photo-irradiation by
circular dichroism (CD) spectra and DSC. The stabilizing effect of Oct was also found to be superior to
that of N-AcMet and N-AcTrp, as evidenced by the a-helical content of HSA and thermal stability
after photo-irradiation. In contrast to N-AcMet, N-AcTrp abolished the positive effect of Oct when the
two compounds are used together. Thus, N-AcTrp is not able to protect the structure of HSA during
photo-irradiation. Next, the hydroxyl radical (‘OH) scavenging activity of HSA with additives after

photo-irradiation was examined. N-AcMet was found to be superior to N-AcTrp in scavenging -OH



and in protecting HSA both against ‘OH and prolonged exposure to light. The extent of oxidation of
HSA after photo-irradiation was also evaluated by measuring the content of carbonyl groups in the
molecule. The photo-irradiation of HSA in the presence of N-AcTrp resulted in an increased formation
of carbonyl groups. By contrast, N-AcMet diminished the content of carbonyl groups. Thus, N-AcMet
is superior to N-AcTrp, because exposure to light photo-degrades the latter to produce potentially toxic
compounds which promotes the photo-oxidative damage of albumin. Therefore, compared to N-AcTrp,

N-AcMet is a safe and risk-free stabilizer of albumin during photo-irradiation.

3) Binding mode of N-AcMet and Oct on the HSA molecule

The binding capacity of the N-AcMet, Oct was investigated using an ultrafiltration method. The
binding constants of Oct and N-AcMet was found to be 1.3 x 10° Mand 5.5 x 10* M, respectively. In
addition, a HSA -N-AcMet-Oct ternary complex was prepared and subjected to X-ray crystallography.
The overall structure of the HSA-N-AcMet-Oct complex is composed of a heart-shaped structure, the
binding site of the N-AcMet appear to be subdomain IIA, otherwise major binding sites of Oct appear
to be a subdomain IIIA. In detail, the carboxyl group of N-AcMet bound to subdomain IIA was
presumed to form hydrogen bonding with the side chain of Lys195 and Arg222. Interestingly, this
binding site was clearly different from N-AcTrp bound to the subdomain IIIA. These data suggest that
N-AcMet effectively exerts antioxidant activity than N-AcTrp.

4) The validation of N-AcMet in comparison with N-AcTrp for the oxidative modification of HSA

The protective effect of N-AcMet and N-AcTrp on the oxidative modification of HSA was
investigated. Chloramine-T (CT) was used as a model compound for mimicking oxidative stress. The
treatment of HSA with CT resulted in the formation of a pronounced number of advanced oxidation
protein products (AOPP) and carbonyl groups. Oxidation in the presence of N-AcMet or N-AcTrp
results in a decreased amount of AOPP and carbonyl groups. In particular, the protective effect of
N-AcMet is pronounced, because the AOPP and carbonyl groups formed in its presence is lower than
the amount formed in the presence of N-AcTrp and much lower than that formed in the absence of an
additive. In addition, CT-HSA with N-AcMet is superior for scavenging peroxynitrite and -OH
compared to CT-HSA with N-AcTrp. Finally, in an attempt to evaluate whether the CT-induced
oxidations without and with additives had any effect on the biological fate of HSA, plasma half-lives
and the bio-distribution of the HSAs in mice was determined. CT-HSA with N-AcMet showed longer
half-lives as compared with that of CT-HSA with N-AcTrp and non-additive CT-HSA. Furthermore,
the liver uptake of CT-HSA with N-AcTrp were much more pronounced than that of CT-HSA with
N-AcMet. These results reveal that N-AcMet has a superior protective effect on HSA against

post-translational oxidation compared to N-AcTrp.

In conclusion, the above findings strongly suggest that N-AcMet functins as a stabilizing agent and
that it is a more effective antioxidant of albumin products compared to N-AcTrp. The results obtained
in this study may lead to basic data that can be useful for developing albumin products that are more

efficacious and safer than the currently used products.
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TNTIRIFNE, REOART LT X MUE R BRIR EE BT L 7 L fE LI 5]
FIRIZH L, EOMFIZE > THREOYEL KL O THL. BARMIZIE, Hifth R O e ay
JREOPEBR MAE T DR ECTF IO UGS, JHEZ, 27 —BEEHFEAIICH L TR~ OFRE T
AENTEY, TRERIZES TROERVEIK Lo TS 2 FHE, R OT L7 I B D

BT 1.5% OBINBFRH LN TEY, TOFEEIL 500 ho2@Bx 05 Y. Eiz, Hnd
E D7 VT I RF O EITFESE & L TE<, EDENBRERITH 60% FRETHY, %<
EWEAN DD DM AIZFEH > TWDBLRIZH S, 20X, 77 I BANL, eho iz 52
&, FFERHMRZHEIM KA L T 5728, Human immunodeficiency virus (HIV), 287 A /LA
K ORDF EFEIRTANAR, TV ZIFZLO LT DR TG NRANT DR A & E TE
220,

BUAE, TAT7 IR ORGEBISCIE, A F CTEUIREERVANA, ZL R EEDEAN
ZRESTZ0IC, IRIBREEETE (60°C, 10 FEf) 2SHWHILTEY, D, TV 7 I OB K Y
BEEABIC BRIT A4 BRI A (Oct) & N-72F/V-L-NTR 77> (N-AcTrp) @ 2 FED
WIS, ENATET V7 (HSA) IS L THI S EDOIRETIMZ LTS (Fig. 1, Table 1)*.
L LAAs, 77 I REIFR OBIANIRBRIISRIRSN b DO THY, TOREIFEF2E 1T
DONWTUIRAEH OIS TV 0T, 4R, BIFFR=ETIX, 77 I RIFNZZE AL L TR
MEFTND Oct & N-AcTrp OEE|, IHITIE, T DOZYPEIZONT, FFEARTMLYE, Wil
REEEAEERT (DSC) &Y NATIVE-PAGE % fVWCRREIL7Z. ZORER, Oct 72X O HEHIEN
feld, ZEfbANTINZ, RAFEAIEL COZEIZ R IZT—T5, N-AcTrp 1%, “IRMEL N L ELSE
LHDD, FiLERZ R T ZEZ Oz, FRCmF ORI, 77 I O EEIEILES

WCHERTEEZLTWHIERWLNERY, BUE, 7T IE-BNTIRMIAL TS Oct &

N-AcTrp OUINFIEL TOZ 4 A G355 R A o7 Y.
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N-acetyl-L-tryptophan (N-AcTrp)
Fig.1 Chemical structures of sodium n-octanoate (Oct) and N-acetyl-L-tryptophan
(N-AcTrp).

Pharmaceutical component of albumin products

Table 1.
20 mL product 50 mL product
Main component HSA 4 g (3.05 mM) 10 g (3.05 mM)
Additives Oct 54.0 mg (16.2 mM) 135 mg (16.2 mM)
(Stabilazers)
N-AcTrp 85.6 mg (17.4 mM) 214 mg (17.4 mM)

WIMFN D —2 Trp 1T L TARLZERTI/IETHY, oM TERIND
N-Formylkynurenine, Kynurenine /% U" Quinolinic acid [F##¢EIEE AL, 4 7ok BE ORI E
PGS TS Y (Fig. 2). 72 Trp 1F, WEHETUCLVIMNEah=RE D EFIZHES =

VIEGREOVA IR EEND 7. R, TS OF O T EIE SN DBt rh= FEY



IAABHEESE (SSRI) kb= LT RLUF U FEDIAABAESL (SNRI) 13X, Brh=JEERE
DFRIEFFSL T Trp A RMEOHRAICERENSLELIN TS 0. SBITEE, 77 A
12 2 DD N-AcTrp DR fFERNETRD, ZIOI3 R D EARN BRI NDBUIRICH S
D bR EEEETHE, ZNETIC N-AcTrp 1%, BET LT IVRFIOTMAIL L THEHS
NWTETD, BEDPOAIMED S NT N7 I BN AL LT, 7A7 /A PITEENRT
WHIRMP OFEECRM B2 E, Wbp L7 VT I RO I HOWTHEBRET 5280, EIK

i DA NEE L EMEDHEREOBLEPOLERROODOLEDND.

Tryptophan ]

N-Formylkynurenine

: OH
Kynurenine i
NH —
Q

neurodegenerative diseases ?

excitotoxicity
neurotoxicity

oxidative stress

Quinolinic acid \

Fig. 2. The relationships between tryptophan (Trp) metabolism pathway and its toxicity.



HSA (ZfiEHIZ 600 uM fFTELTHY, BIMIEX L S7EDIFIFE 60% % dHTWA.
HSA [AERNICE W TR EIREEOHE, eVLE Y, R, REEVEEBDET DN
RIPEDE S OSSR 72 & DIMRVE Bk D ERE IR RE, =277 —BRRIEM 2L SR tkiE
DREREODY, Fli Tl, Frizaite e L CHmLEA N E BRI N DI >T&7z ' P HSA
DFEALN RPN EH SN TOLE S, MR TR, FFIZIE H TiX Superoxide
dismutase (SOD), 7% 7—EREDOHTBLEERE ST VAT AU 72 EOTIRLE D D72, ZIHD
R IE & BB HRLE R &L CTHEEEL TVD72b ThD Y. 7223 Th, HSA (X 34 &
D F 4 — /L (SH) FEEFF OV AT A (Cys) FEEE (Cys34) & 6 HDOAF A= (Met)
FREERFFLTRY, MOX L NIEIZH R TEME T I BEREZZMBAFL TS, EEE, Cys34
(T IIE BT 28 SH ZEDKI80% % e THh, FLER LR IZHB W CIERICEE TIT/20 e
EEZEZLNTND B0 T ETICSAIFEE TIE, HSA OFELEEICRIT D E S T/ Rk A
(Cys34 & Met 426 FEHL) OREENEZHOLMNTTEEIT, HALRFRE BIEAZEHEL T, Cys34 %
TT7=r (Ala) IZEHLT- C34A HDHUMT Met 6 7RI TE Ala (CEMRLIZSELRIK, 512
Cys34 & Met 6 FEEZ 2T Ala ICERSE-ECELRAEZANT, fix OIEHBEOFLET,
Cys34 KON Met OHLEE{Lh FA EEINIFHMNLZ. 2R, A—/X\—FF K7 =42 (0,)
\Zx4% Cys34 OPIRLIEEZR G5-2RITHSA 2EDOKI60% THY, Met 6 HI34I30% Th-o7.
ft 7, hydrogen peroxide (H,0,) (2% i, Cys34 134 70%, Met 6 i34 60% SIFIFRSHZ%
HLTEY, M#FLICEE BB Z R CODATREMEDRORIB STz, £z, ERR¥ T 597
JU (‘OH), —MR{LZEH (NO) (Zxt T 2HLIGED T 52/ M LIFER, Cys34 D5, -OH
IZRFLTIEAI 40%, NO IR TIEKI50% Th-o7cbD D, Met 6 fHDSE, -OH, NO XL T
EAEFHEL QRN EAIRIRI T, LIz3>C, Cys34 XL ERRIEMERRSERE 5L TEENL-A
HARUVREER AT D=L PR AR SR L U CHEREL TR0, ), Met 34BN 1%
B2 33l O QY-SRI N =0/ (OGN J= ¥ AWy A

FZITYUMRETIE, 7V TIRAOH -2 WMAEL T, N-7EF VLT AT A

(N-AcCys) IZ& B L, 7V 7 I BIHI~DOHRL R DOV TN-AcTrp LD LR FZ1T 72, £



DFEE, N-AcCys DHIFLZIEIL, N-AcTrp KVBEEEICTHVEDTH-7- 2. ZOFKELT,
WFIEFEDN-AcCys 1L, HSA 73 FH Cys34 LILGHREGEIZRL T, 7L T7 I B HD Cys34 125D
PR R A S D —T7, N-AcCys HHEbEZ Cys3d EVAVTARFEGERR T HIEMD,
PURRAEAN L L COMRER LS Z v RSz 20, 227G, WD SH AR/ Va7 /1
BITHD Met (HT-RIRMAILLCTHEH LZ. F%E, Bourdon HHE72, Met 7R IEDOHIRLL 2 H
IZOWTHREILTEY, Met 7354270730 T ([ZE-> TRIBHT LZERTL 7= HSA OHIRRLAER
L7255 5%, HSA OHURRLIEPEICISIT DD D T 5-38% 53 T 2R OK) 40~80% FREE TId/e
WNEHEERL TS Y ZORERIT, oD RIRE VS SIS ORE R OB S A SHIZSR T
HHDOTIh-olz. ZNHOHFLE, HSA BANZKIL ChilFlED SH a2 Fi-/2 W a7/ Th
% Met SHURILAIE L CHERE T2 AT REME R FE 00 IR 358 D TH D 2.

ZOIIREFDOT, ABFETIET VT I BB ORI EL TO N-T 2 F )V-L-AF F =
(N-AcMet) DA RMEZFHIGT 572012, 5 2 BIZBWTC, FIBBLIEREZA T5LF 200 T0D
N-AcMet DT V7 I AN IT HEVL EAL K O L ROV TRRGEIL 72 (Fig. 3). IR\ T,
¥ 3 TIL, 77 IRHFION-AcMet ORINAIEL TOHHMEEZRHET 25720, HEEMEIZRIZE
TEA N-AcTrp &HLERIRILTZ. £7255 4 FCU3, [RAMEIEE K O 7 o—7 EBR I LSS
P E BRI 2L &0, FEANLEAFRRIL, S5 HSA-N-AcMet-Oct DEA AL TR,
X MRAE A ERIT 21TV, N-AcMet DZE(LEF IOV THEE L P B 24T o7, SHITH 5
BT, ARNOBLARN AEE B LT V7 I BAN KT 200K &L TD N-AcMet &
N-AcTrp D& FNZHEARFIL, N-AcMet OENT-HIRRLIEAZAGNIZLZ. 5 6 =TIE, Zib

DERLARIELT. LTI b0 A k4 5.

[e) OH
Y .
HsC )K
N /\/\
s NH CH,

Fig. 3. Chemical structure of N-acetyl-L-methionine (N-AcMet).
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ZHVETITYMIEETIX, 77 I AN Z EAIE L TIRINESILTVS Oct & N-AcTrp D%
EILL T, Oct 1FEMIHL TLRENAIEL TEE, N-AcTrp (£ HSA OER{LZPHHIERLAIEL T
RELCWAZEZE R WL Y. LLZRnss Trp OEWERAEL T, TOmBEHEERIC LS5 Eab=fEfE
FEOUAZ RO, I LM B RS NRES 0D 7). Zhb0WE2 58T 5
&, T IUBIRIFICE F TS N-AcTrp (DD T BEZ MG D281, EIRDHZ)
PEEZBMEDREREVOIBLEN DL BERIEV. TIVETITYMIEE TIE, HSA 07D Cys34 X
ZARILTE MR R TR L TN AT R VieEF T o= = Ll b i R L U TiRE %
—J7, Met (ZMiBIA72 B % T2 L QOB TR A L C&7 7. Stadtman B, FE7-, A4
BRKEESR IR T, Met FREDPIRILINDZEIZED, N H F T T D0 LEE R > Z & &
LTW5 2, &512, YHFFEE TIRTRMAIEL TOD N-AcCys 1%, HSA 2y F D Cys34 LRRHELTE
HNCIEAREEEAL T, FUERLAIL L COBRER KOS ZEMD 2, it SH BAF-/2 & hit
W BRI IE TRHD Met D3FTTZ72MINAIE L CHERE 2 ATRBMEZ THIL TX 7. 22 TAETIE
PIBLIERZHT5EB 250005 N-AcMet DT )V 7 BIKNZ BT L EAL M OFiER b 2h

RATHOWTHRELZ.

Zofi HSA IZR&IFJ N-AcMet DHLERILEEAM

2-1 IAVR=LVEE

F9°, HSA (ZKIL, BR{LAID 22-7VE A (2 7V /7 aiy) i (AAPH) ZhNx, HSA



ERRLS W% O HSA DOIVAR= V& BOREHKAAENS, FUERLIERIC W CRHliZ4T 722
(Fig. 4). ZOFERE, N-AcMet HIRRIMNZEBWTIL, RUSIEFE L CHER VR =LV EED

B DBIEES VT, BN EIZ, Oct [TV THFWRA LI IEH 2R LT,

0.35 1
503
- Q
§ 0.25 § .
] N N
_:Ij 0.2 % % ﬁ
g N N N N
% 0.15 % § % %
N N AN ed
0.1 § \ % %
VN I i
0.05 - § § % I %
. SEECIN N N
0 1 24 0 1 24 0 1 24 0 1 24
control + Oct + N-AcMet + Oct
+ N-AcMet

Oxidation time (hr)

Fig. 4. AAPH-induced oxidation of HSA alone (control) and in the
presence of ligands.
The values are means £ SD (n=4). * P <0.01 as compared with control.

2-2 ALH Ty

HSA [3ZDOHEEH 35 HD Cys ZFATHWDN, 2025 17 3t 34 ) X5 FHTALT 4R
FEOEHL, 3 DORA(E 9 DDON—T DOREGE K ONLIAREIEORFHCEHEE & T 2 H - T
%. —77, Cys34 [dMe— 2T 4 REEAE R TR & L CFEIEL T0D. 20 Cys34 134EK

WTIEZDFFE SH ENFEHEL CWODIRIEE, Cys 7L X TF 42 (GSH) &Rz igitAaL



TWDIRKE, FIZANT A )V AT ARV AT A VBRI AT SN TR BB THAAEL T,
Cys34 D SH HEREL TODEDIL, AVATRT VT I ES i, SH ENR~vAZESN TS/ v
AN TRT NT I EXBIS TS P2, 22 THRML HSA 1235175, Cys3d4 OIFFERREIZONT
BRETEATIT20, BEACAITRINEF O HSA D4y FTED 53 Btz A2 O35 LTZ 4-VP-Me 717 & H
WTHFHILZ 9. Fig. 5 ITRTH 1 V=230 7 M (HMA), 52 OE =213 AT A0
NBFF L D 2N T4 RFEGETCRR L TS 2 AL 7 ML (HNA-1), 553 OE—213AVT 4 )3
AT ARV ATA RSN iR{EA (HNA-2) 239, AAPH (ZJVEg{kL7= HSA Tid,
ANA T NRDW D &7 AN T T NI R BFRO BV (Fig. 5A). HSA OAVHTRE ) AT
T RNOFLERDOEACIE, Oct ZIHRML THRIRITR O LR o7 (Fig. 5SB). LNLRMRD,
N-AcMet HM&H LML N-AcMet & Oct Zf0FH L7235 & (Fig. 5C, D), AV A7 MO —7

(HMA) ORI —2 (HNA-2) O BEIES7Z (Table 2).

T T T 1
0 3 6 9 12 15
Retention time (min)

VAR

) © D)

f T \ : T : T 1 f T \ - \n T 1 f T \ - T T 1 f T n\/ - T T 1
0369121503 6 9 1215 0 3 6 9 1215 0 3 6 9 1215

Retention time (min)  Retention time (min) Retention time (min) Retention time (min)

Fig. 5. HPLC chromotograms of HSA before (upper curves) and after AAPH-induced oxidation
(lower curves).

(A) Oxidation of albumin in absence of ligands, (B) Oxidation in the presence of Oct, (C) Oxidation in
the presence of N-AcMet, (D) Oxidation in the presence of N-AcMet and Oct. Peaks correspond to
HMA, HNA-1 and HNA-2. Data shown are from representative experiments.



Table 2.

Relative fractions of HMA, HNA-1 and HNA-2 (%) before and after
AAPH- induced oxidation®

HSA alone + Oct + N-AcMet + Oct + N-AcMet
HMA 65.1t 23 66.1 £ 29 653 =25 653 £ 25
Before " " " n

oxidation HNA-1 228 =25 234 =42 21.5 £ 35 225 £37

| HNA-2  10.6 +53 10.8 = 4.5 11.6 = 4.5 11.5 54
i HMA 223 +£28 223 +t25 393 £ 23 % 302 £26%

After

+ + + 30 % + 3.4 %

oxidation HNA-1 514 =X 25 51342 463 =32 456 =34
HNA-2 267 £53 265 £ 45 124 £ 45% 155 = 55%

* The concentration of HSA was 50 uM, and that of AAPH and the ligands was 10 mM
and 250 uM, respectively. The results are average values £+ SD for three experiments. * P
< 0.05 as compared with HSA alone.

2-3 1,1'-diphenyl-2-picrylhydrazyl (DPPH) T h/ViHERE

N-AcMet & O N-AcTrp OHLFEILEEZR:, BTV INVFETHY, % 7eE OB LEERHm 2

IWHENTWA DPPH HRDTIH AT HIEEREIC VML 7- 2. ZOfE 5%, N-AcMet KX

N-AcTrp (%, RIFMEFE L CHEZ DPPH JV WV EREEZAHL W= (Fig. 6). £7=,

N-AcMet [FREFOUINAITHD N-AcTrp LU THOA BRIV INAEERREZ A THIENRH B

Lipolz. SHIZZNGIRMANS Oct ZHFHLIZSE, ZILOZ(UICH BRE B Z STz

(Data not shown).

DPPH radical scavenging activity (%)

(=1

HSA only

HSA+N-AcTrp

HSA+N-AcMet

Fig. 6. DPPH radical scavenging activity of HSA with ligands.
The values are means = SD (n=4). * P < 0.05, compared with HSA only. ** P <
0.05, compared with HSA + N-AcTrp.



H3E HSA IZKITT N-AcMet DEZZEMESEAR

3-1 WiREURZEEESER (DSC)

ST, BUSID G T KER B IR E DR ENEN AR T, I7bb, Zo I HD
TRV BRI LS R0 By D IR IE R R OBV L Ch D, LTzi3oC, BMICEBITD
BB 2 i & CIIE T&2 DSC 134 VB T OB B2 BN E TE 720, 2" 7ED
HEERFZEI D CHERH AA 5250 0B 25 T\D. £2C, N-AcMet & O} Oct HsHNFED
HSA OEZEMIZOWTDSC AW THIEL, B FEBLEBEHE L.

Fig. 7A }x OV Fig. 7B 1Z, Oct 725 ONT N-AcMet A TRMNEE & OVRINFREOD HSA O NEVILEEFiT&
INESLERZ 12 351F % DSC H—ET T L% T . £To, ZIWHLOFERNOIENT LT B ) P/ /T A—
%% Table 3 |Z~9 . MNELEERTO Oct IINEEIE, IINAIZ2LO HSA (ZHEABEREIRE (Tm)
DT IBIENL T2, F7e, P —E7 7L FTEEPOEONLIEB = 2L —251 (AHcal) &
HANL Tz, N-AcMet HURIRANRFIZISWTHo 3772 Tm LAHcal O¥EMNABIZRST. IIEL
PR, BINAIZ2L D HSA OWRENE —27134560787>7. —77 N-AcMet BRI TIE, Oct
HMABINE LD /NSNS D OWEE — 7 3 258, Tm bEIIL TW e, 512, Oct KT}
N-AcMet ff BB 5/ 37 A—Z [ TIMBVL IR TIEE AL BB 2D > T2 2805, HSA

DERFF 12 > 1 HEE RFFL B FTREMEAS RIS,
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Excess heat capacity (Kcal / mol / °C)

(A)

10 40 50 60 70 80 90

Temperature ("C)

o

g 40+
% 307
> il
5 ] i
S i
g 207 i
et i
3 ] ARy
= 10+ R
2 VE N
;-4) " 1 j\ ‘,".

‘rfﬁ T T L 1

10 40 50 60 70 80 90
Temperature (°C)

Fig. 7. [Effect of Oct and N-AcMet on the thermogram of HSA obtained by DSC.
(A) Curves for samples that were not preheated. (B) Curves for samples which have been preheated for
30 min at 60°C. Results are shown for HSA alone (—), HSA with N-AcMet (- - -), HSA with Oct

(=--), and HSA with both ligands (-----). Data are averages of three experiments.

Table 3. Thermodynamic data obtained from DSC of different HSA samples at pH 7.4"

Protein samples T, AH_, AH, /AH,
(O (x 102kcal/mol)  ( x 102kcal/mol)
HSA 59.50 = 0.06  1.64 * 0.11 0.7 = 0.01
Without | HSA +Oct 66.83 +2.10  2.10 + 0.15 0.7 = 0.01
preheating | A + N-AcMet 60.06 = 0.10  1.71 & 0.05 0.7 = 0.03
HSA + Oct + N-AcMet ~ 66.51 = 0.15  2.03 =+ 0.09 0.7 = 0.01
HSA ND ¢ ND ND
With | HSA + Oct 66.80 = 0.04  2.10 = 0.19 0.7 = 0.01
preheating P
HSA + N-AcMet 61.58 = 0.06 091 *+ 0.25 1.9 = 0.01
HSA + Oct + AcN-Met ~ 66.46 + 0.05  1.96 = 0.25 0.8 = 0.02

*The concentration of HSA was 0.1 mM, and that of the ligands was 0.5 mM. The results are average
values = SD for three experiments.
® Preheating was incubation at 60°C for 30 min.

¢ No normal thermogram could be detected.
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FA B

Trp OMWFHERUCL D ERr=UFEEREOU R EF OGS, RHIIIC LDk gl
DWIEEEE S DL, TILVTIBFIFIZEFNTND N-AcTrp ([TRODT/ B HRR52E
I, ERBOF L L EEOTHRREVIBLENOLEREV. TITARETIHE, il LiEREZ A
THEBEZHN TS N-AcMet DT V7 I RHFNZIITHEZ EAL K OFURR LD SR DV TR
L7z. AAPH 12&% HSA #ERbSHT-1%D HSA OIIVR=/)VEBEORFUKFIED D, N-AcMet
I, RUSIBFE B CHBRANVR= VG BORMD RIS (Fig. 4). 2054, B
JRAEDTUHEIZ LD HSA 7 EDZ L NTERAGIIIN R =V EBEOEREEDZEND, BRIV
RV EBOWAIE N-AcMet DBERFIRMUIERZRL QD O Fiz, AVAT MrdE v
fEHTIZI VT, N-AcMet IINEFIZIWT, REMNFFE L THEZRIBEOE — 7 DD 73
BERSN7- (Fig. 5). BB Z RIS, Oct & N-AcMet OFFHBEIZI W TELRDHTEELIVEH 38
£28 7. Nalini HIF, IEERIL HSA LGS T 52L& @ iilc Lo bicxL, fileibiE
MaRTIEEREL TS D SERMBER LKL Y AAPH OBAHZORFIIRIZHLITIER
WS, BBRFER#E A I PO IEE A IZ L > T HSA DL MBS TODOE L. F5E,
Kousa B, Oct ININZELBFEZAET VT I OEVZEMEDIRFING, RAL I ~D Oct DFEG
DIHIe5HT, HSA O C RImfEig D “tighting” (255 HSA OREIEDIH7e5 L E L EREL TWDHD
ED, PERIC LB IR O FIZiE Oct ~DOREERENMNKEL T HETDHDEEZHND 2.
L7ehoT, ZOPFINCED HSA DORALIHIESIE, Oct HH OHRILIEMLVO LD, Oct D
HSA 73 EDORAL T ~DiEE I DGR L EILE N-AcMet OHUERILIEH 2HIMBIZBZ,
FERELT, BALIGIBRENROONT D EHELREIND. SHIT, N-AcMet & TN N-AcTrp @
DPPH 7V /KT DI EREE BB FILIZEZA, N-AcMet 1 N-AcTrp &ILEEL THE
72 DPPH 7V NV HEREEZAL T (Fig. 6). ZOZEND, N-AcMet 1%, N-AcTrp LH#EL,
HSA (Zxt L CR%H DV NTZ L, EOBIRRLRER A 3 DIRINAITH L FIREME D SRR S Lz,

77, N-AcMet 8 Oct EDOPFAY HSA DOENVZZEMEIZ RIE T 2% DSC Z VTl
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ELTC. —MIZ, van 't Hoff O 2V E—Z{t (AHv) £AHcal Dtk (AHv /AHcal) 1%, #2737
B OBEMERFIC BT DR IEAE R THEELE 25N TEY, O 1| ORI, o 2kn—

EMERREAERE 35 IRBEE CTHOZEAEIRL, 1| LORZORHT, BBEE 1 Hosy
FITIEES T FITH KA THVDHD T, ZEEKOEFEB T 5100 —ATBOLNS. 1 Kb
INSVIEE, 1 FEHHWNIZNLL EOHPIREEE B2 RBOEBERL, NAM U EEEZFF 25
FMER A ARSI B 2R T A ICBIESND LSS 277, BV, IINAIFE
FAERFIZIVWVTIE, HSA OWREMED i, B<REE — 7 DMBIEZ S 1727 > 72, N-AcMet HUMIR
JNEFTIE, AHv /AHcal DAY 1 LA EE720, BERIRDIER AV RIS IVIZ (Table 3). —J7, N-AcMet
KUY Oct 3EAFIFIZ, AHV /AHcal DS 1 K THY, ZARRBIB N BIEE S, HSA OREZ IR
FFL QU2 N-AcTrp &Y Oct HAFRECH RIS OB RN SN Y.

ABEIOHRIZEY, Trp OBEFHERICL S Eah=JEGHEFEDOY R7 FRHOBESS, ZDR
L DR E BB 2 A EDE, N-AcMet 137 /L7 - BAIOTIMANZ BT, BEFD

WA TH D N-AcTrp (DDA HLUINFITH D v REME IR RRS T

FoHEi INME

ARFETIL, N-AcMet D HSA (A DHURILAEH R OBVZ EMEZ TR AT LT, LT ICAES
NI R KT 5.

1) AAPH @ HSA (x5 DAL BOSIZ RIETIIMNFN OB A T VR =)V & 8 R AV T Ny
REWETHZLICIVEM U, ZOHEE, Oct X AAPH @ HSA (2% A b2 Leh ~7~
HDOD, Oct & N-AcMet OFEAIE, B LAASNTHHEILZ. ZNHDOHRERIT, Oct IZEARAAL

I OREERIZE(LE N-AcMet DHURALIEDMRIIRIZB N b DEEZHND.
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2) N-AcMet &Y N-AcTrp @ DPPH Z¥ Wk HIHEREEZRIELT-EZA, N-AcMet [TBE

FOUIAITHD N-AcTrp L CRHE /R TV NN ERERZ A L Tz,

3) N-AcMet K TN Oct IIFFD HSA DOENZEMIZHOWT DSC ZHWTHHILZEZ A,

N-AcMet & Oct OOFFIE, B2 IC HSA DS ARMEEE L2 E(LEET-.

PLEDOFERDD N-AcTrp OREWEH%EZB[E T 5L, N-AcMet 1T N-AcTrp LE#EZL, HSA (Zxf

L TENTIRICRELZ A T DIRNNAI Ch DT LN TRIRIERS LT
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F3E TATIVBHNOREEEICHT B N-TEFIL-L-AFF =28 N-TEF)L-L-N T T 7

DL kR

FB1E F

ATEOMRFHIED, N-AcMet 7% N-AcTrp (2, ENZHRILIEZH 352 EBRHLNEARD,
N-AcTrp (2RO H HRBIMNANZ /25 AT REME S IRRIB ST, —RICESEK ML, BESHTrb
BEDVIRATHETORR, 722X I XRBANTORE, ik, HpECHRBITBIT R AF2E DR
IZBWT, TOMENMRIENDIENEE R M LD, LTei> T, 77 IVRANZB W THE
ZOMED, WERWE, L DBRER O ELZT TEDXI R E T %7 %, N-AcMet
EN-AcTrp DZENENDEFIANTIBNT, ALDICTHIEIFIM BRI R THD.

JEA G788 1E, H oK BU [E3E S HLHIFRFEBR 23 (International Conference on Harmonization
of Technical Requirements for Registration of Pharmaceuticals for Human Use : ICH) (ZJL0E0 54
Te TR EMRBRITART AL ITEDE, B EIE S OF A N5 & A IS O EMERBRE1T
AZELELTWD. ZOTARTA L OREMRBREL T, EWIRAFRER, MEER, Wk, tL
EMERBREZIICD, ZLORBRAEEN TS, Trp 1, JEMEIZXY N-Formylkynurenine,
Kynurenine 72& ™ Kynurenine #&AIZAEHIII, ZDHHEFE T Reactive oxygen species (ROS)
BIAEL, FRIEOT I BIRIEOBAGEMZ TUE T D ATREMEDVRIE S, HSA O E 1T
B b2 HZERElREND . E72, Trp OREFEY TS N-Formylkynurenine, Kynurenine & (Y
Quinolinic acid IXHREFMEEZAL, EERNTINL RUTICA A=V 2 b2, RiiEEL 5| X2
ATREMEL PSS "B U FETIC N-AcTrp 1%, BET /LT IURFIOFRMNAFI L TSN T
T, INOOWEEZB R T DHE, KL EMERBR/RE LML, HSA ORIECRIELIRFFT 528
D TEDHIRIMAN THINENNZOWTHEHMRFTT ML ERDHD.

AF TR, ML EERBRIEEL W T, TZEWRBRITARNT A |OBEREETHD 120 7

Ix-hr DL EIZFIY T 2J0M ML EL, WINFIOHEIL2h G E HSA OfREEZEMENRE OIS

15



BALT2MER N, THATIV BB ONZEHIIIKIET N-AcMet OF A% N-AcTrp LLLEGR

L7z,

o ERRH HSA oG EN

2-1 MZfatE (CD) A_Ihv

JERREH AR D HSA DmEEIMEIRIZE TS CD AXIMVERIEL, 20 A& iE DI
DUWTEEIRINAOF HEIZ L0 LR F LTz, ZORER, SREHLELFTIZ 3175 HSA @ CD A
IR, BFRRINAIOF BEZ LD REIFEVIZADNZRD -T2 (Fig. 8A). F7-, YA LB,
Oct & N-AcMet fFHIRIEEE Oct HARIRINEED CD AT MU, IZIEFERDO AT MVERL,
S PR VBT & BRAHLER 14 D 0-~D w7 A5 B DZEDK) 14% Eieb /NS, S BRI O R 8% /N
FRIZLCV /= (Fig. 8B, Table 4). —J7, N-AcTrp Hjf, Oct & N-AcTrp OFHUSIIREOSE, KR
FHLEEFT D o-~Dy 7 A8 O, TN 23.8%, 21.5% THY, JLIRHIZLY HSA O =Kk

S e REIR FESE TV

(A) (B)
1
5 2
= g
uS kS
] -10 b S
= =
o o
) )
Q Q
2 <)
"‘é =20 1 - 4 T'é
X X
= =
_30 T T T T ] _30 T T T T ]
200 210 220 230 240 250 200 210 220 230 240 250
Wavelength (nm) Wavelength (nm)

Fig. 8. Effects of additives on the far-UV CD spectrum of HSA.

(A) Before photo-irradiation. (B) After photo-irradiation for 4 weeks. Results are shown for HSA alone
( ), HSA + Oct ( wsssss ), HSA + N-AcMet ( mmm === ), HSA + N-AcTrp ( === ), HSA +
Oct + N-AcMet ( === = === ) and HSA + Oct + N-AcTrp ( = == ). The concentration of HSA was 10
UM and that of each additive was 50 pM.
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Table 4. Alpha helical content of different HSA preparations calculated from CD spectra before
and after photo-irradiation®

) HSA HSA HSA HSA HSA HSA
;rrz:ll:s alone + Oct +N-AcMet  + N-AcTrp + Oct + Oct
+ N-AcMet + N-AcTrp

(A) Before
photo- 78.5£1.9  79.1£2.0 80.2+1.8 75.3£2.1 81.6x1.5 78.2+2.4
irradiation (%)
(B) After
photo- 56.2+2.4  64.8¢2.0 56.3£1.9 51.6£1.9 67.4£1.6 56.7£1.8

irradiation (%)

(A)-(B) (%)  223+12 142413  23.9423 23.842.1 14.2+1.1 21.542.2

* The concentration of HSA was 10 uM and that of each additive was 50 pM. The results are means +
SD (n = 3).

2-2 DSC

I, SRS LA IRINAID HSA DB EMEIZ RIFE T 5% DSC & HWCREL 7.

Fig. 9 3L LB 21T 5 DSC Y —E7 T L THY, ZIDHDRE ROBMFHT LI E 1 #0893
T A =K% Table 5 (T, Oct HIIEEIL, HSA BUMIZIE_BUREIEE (Tm) 23W) 9 b ENL
TWz. Oct K UYN-AcMet ff FIRINRF DA = 2 LB —Z8 b AHeal (F, Oct HARIRMFFLITIE
FICAEZ R L7220 n, SR LEEE HSA OB EMELZRFFL TV, — 5T, Ot KLY
N-AcTrp GFAEIIEFOAHcal 1% 0ct & ONN-AcMet FFFFINEFE bl LB (2 L, B et
DAL TRz, £72, Oct FERMBEICB WO THIREERIZ, N-AcTrp #RMEFIZAHcal O3

#Ean-.
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Excess heat capacity (kcal/mol-K)

60

80

Temperature (°C)

Fig. 9. Effects of additives on the thermogram of HSA obtained by DSC after photo-irradiation

for 4 weeks.
Results are shown for HSA alone (

was 20 uM and that of each additive was 100 uM.

Table 5. Thermodynamic data obtained from DSC of different HSA samples after

photo-irradiation®

), HSA + Oct ( sssses ), HSA + N-AcMet ( mmm ),
HSA + Oct + N-AcMet ( mmm = == ) and HSA + Oct + N-AcTrp ( == = = ). The concentration of HSA

Protein samples T (°C) AH_, (kcal/mol) AH,/AH,,
HSA alone 59.1+£0.05 10.1£1.0 6.0£0.10
HSA + Oct 64.3 £0.09 73.7+£1.5 0.2+0.05
HSA + N-AcMet 59.7+0.07 13.6+49 4.2 +0.08
HSA + N-AcTrp ND" ND ND
HSA + Oct + N-AcMet 65.0+0.10 67.4+1.2 0.8+£0.05
HSA + Oct + N-AcTrp 65.0+0.11 27.0+ 1.1 2.2+0.09

* The concentration of HSA was 20 uM and that of each additive was 100 pM. The results are

means + SD (n = 3).
® No normal thermogram could be detected.
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A LR HSA DOHER{LER

3-1 BF AL AL (ESR) RV NTo R

ESR ABU NIy, FmAESEZER T 52 R ROS 2ffx O m—7 LGS,
T EHMTRHLLT VLR ICE ST T ESR AV MNVERIET D HIETHDH. A ENT, 7
TV NROSIZEV T AESHET-OH %, AL 7y 7 A0 DMPO (5,5¢-dimethyl-1-pyrroline-N-oxide)
LEUGEE, ESR ICEORRIHL, BEINAID-OH (2K AR EMZF AL, £7°, HSA 3F
f#1E FCTN-AcMet & N-AcTrp O-OH{HERBZFEAMLT-. ZORER, IREREHR 7T V£
NEIEEI, 5 mM & 10 mM 2BV T N-AcMet (% N-AcTrp EELELA BTV VI EREE R
L7- (Fig. 10).

WIZ, HSA TF1E FICB W TETMBIOT U H A EREETMLT. T O E, S QLB AT,
Oct HIMAINRH IR EARTFIEN BRSNS, ZOTV I NIEERIMKE Tho7z. —J7, N-AcMet
BHDHUMIN-AcTrp WHIEEICBW T, IBERFIR T I ERNBESI, FFIIN-AcMet IR
M CH BRI U NEERMNELESNT (Fig. 11A). ZOHKRIE, Y0 DPPH 73 /VIHERED
fE AL TEY, N-AcMet OF fAMEEZSBIZRIBRLZ (Fig. 6). XRELEZIZB T,
N-AcMet RIMBEITIR EARIFII72T Y VI EREDNBIE SN, N-AcTrp WMBEDT Y H LY
FREITE RS ALER AT & L LA 238 L Q2 (Fig. 11B). ZOZEnD, SERREHLERRT#£ 2R
WG, N-AcMet (X N-AcTrp LI CTEILZ-OH VHEREEZ A THRMNAITHDZEAHERIN

7-.

19



Hydroxyl radical scavenging activity

40
’/VJ — blank -~ 351
= < 301 x
>
£E 2] i
& 5 204
T w15
£ 2 .
on -
22l go @
3 o
r\J — 10 mM N-AcMet 01 23 456 7 8 910
additives concentration (mM)

Fig. 10. Relative hydroxyl radical scavenging activities of different concentrations of N-AcMet
( £ )and N-AcTrp ( O ).

The left part shows representative spectra without and with N-AcMet. Each point in the right part
represents the mean + SD (n = 3). * P <0.05, compared with N-AcTrp.
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Fig. 11. Relative hydroxyl radical scavenging activity of HSA in the presence of different
concentrations of Oct ( 4 ), N-AcMet ( £ ), N-AcTrp ( O ), Oct + N-AcMet ( A& ) and Oct +
N-AcTrp ( B ) before (A) and after (B) photo-irradiation for 4 weeks.

The scavenging activity of HSA alone was 5.5 £ 1.1% before photo-irradiation but very small after
photo-irradiation. The concentration of HSA was 20 uM. Each point represents the mean + SD (n = 3).
* P <0.05, compared with HSA + N-AcTrp + Oct. ** P <0.05, compared with HSA + N-AcTrp.
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3-2 IR= LR

AN RIS BRI DY TN AR DFRIE THDL N R =)V G & RIEL, KEANF2S HSA 12
FAE PR E A AT L7, ZOfEH, N-AcTrp 1ZHM M NN-AcTrp & Oct H:/F FIZHBW T,
HSA OE{LZIHITDZENTE T, WVR =G B2 IHEICHEINSE T (Fig. 12A). —J7,
N-AcMet D6, BAMKE O Oct 77 FIZIBWT, REMIEE LU CH B2 VAR =L & B O
DIBEES IV, FT2, Oct IRINZEDINVR =B BEDEEIIH LN >T.

WIZ, KRG O TNV DIINVAR= Va2 = a7 2 =/LERT Y (DNPH) IZXDiEE

L, SDS-PAGE |Z&->TokEl%, it DNP HifkZ U 7= western blot 152K, o7 Lo

RNV R S THURR L RE 2RI L 7. A IINAI D22 E AL 30 % SDS-PAGE (Z&» CREAiL

7oLZA, N-AcTrp 1FHUM L OV Oct 347 T i FIZIBW TSR I, N-AcTrp OEMEN

FREHZ LY, HSA OBEMZEHEL T ATEEMED RIS (Fig. 12B). —J7, N-AcMet ¥RINEE

KO Oct BUMERANREIZ W T, SRS RMBIZES T, HSA DOZPEIMEES LTV e

DMHEZRSAUZ. WRICHT DNP HifA% V7= western blot ¥EICKDESNT-fE Rz IS, IRMNAIARIR

JNEED HSA HUMZ LHEL L= VARV E mO AR HLIZEZA, N-AcTrp IRINEEIZIBWL T

FAXHHIIC HSA DR{bREZ(EHESED 17, N-AcMet IRNEEIZB W TIZRM LR OB Bl

AU, DTV IR =V EE O Ra T oD Th-o7- (Fig. 12C, D).
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Fig. 12. Evaluation of oxidation of HSA which had been photo-irradiated in the absence
(control) or in the presence of additives.

(A) Carbonyl contents of the HSA preparations. The protein concentration was 20 uM and that of each
additive was 100 uM. (B) SDS-PAGE electrophoresis. The concentration of HSA was 20 uM and that
of each additive was 100 uM. (C) Western blots and staining with Oxyblot Kit reagents. (D) Carbonyl
formation of oxidized HSA was determined as densitometry ratio of DNP area and protein area. Each
column in (A) and (D) represents the mean + SD (n = 3—4). * P < 0.05, ** P < 0.01, compared with
HSA in the absence of additives.
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FA B

TNTIVBIORIMFITHSD N-AcTrp KO Oct IFFRBRANTERIRSNTEY, ZE(LKFeL
[ZOWTIRIE 7RG WD > TRV DORBLK TH D, £z, Trp 13IEITH L THESIMEDBHY,
N FROIEFE T ROS ZFAETHZE, KR LIZLAMEII IR E L2 AT 52 dmEShTn
570 ZOIIREROT, KOBIMAILL TENT BRI LIZEA, ERiETI/IETHY,
BWHIERLIEAZ A 9% N-AcMet 73 N-AcTrp E[RIZE, HOWNIZNLL OB LEER H 3528
DT CTHBNE STz, LA s, ZHETIZ N-AcMet & N-AcTrp ZE 2L 7= K122 E
PEREAM SRV L EMERBR T T O TV, RETIE, AL EERBRIEEZ VT 4 B
RIS ZATV, ININAIOHIEAL R L HSA OREEZEMNE OIS D E i~ T T
BIFI DS 22 BV BT T N-AcMet DA HIPEZ N-AcTrp & HBRFILT-.

FIRFHC LS THALIZOH R° 0,7 1, X/ \VEOT BRI A=V 5.2, IVR=)v
RO KL I B oy REDBKMEDEIRE Ay T A= a Biba | EEZ 328
EISIVTND ¥ ESR AV U T w7 1% I TR BT LER % O A IR INAI & OV HSA -OH (2%t
THAANERZFLTZEZA, N-AcTrp IRANEED-OH 1H LRI IR LB FT & b U SR
FANTW LT (Fig. 11B). —J7, JeRRBHLERL 28\ T, N-AcMet WSIIBEIXIRERITAO72T
DIHNABEREIRFIL TV, Eo, DVR= L EERBRIZEBN TS, N-AcTrp [TEMM LT Oct
7 FIZBWT, WA=/ & BAEE IS TV 275, N-AcMet HRIRECIE, RIFMIEE
L CH BNV R =L EBEZRD STV (Fig. 12A). ZRUHDORE F0D, RS L,
N-AcTrp ZIRIMNTHIEIZLY, TV HNEEREOIL FRHWNT HSA OF{LORENRIEE IS
TWAHIEDRBSIL. ABFFED RS LIRS T N-AcMet & N-AcTrp K% JE IR LB,
BT (MS) ([STIINERRNT L7225, Trp D3 iR IE O Fofé FEW) T 5 Picolinic acid 235 Hi
S 7~ (Data not shown). i@ 7, Picolinic acid ZfH& D ETICH N M TAEKREND
N-Formylkynurenine, Kynurenine 72& O HEAE A3 455415, Quinolinic acid 23 D72 b5y

FRN IR BIEZ AL, B 2R R EOBIEME S SIS 7Y (Fig. 2). — 75, N-AcMet DX
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RIS e o T2, JERREHIEY N-AcTrp DI fRSINTZBIARIE, ZELA VLD, Te
LA LIRERNZER 325281280, SRR LEE IO, SHITIT e TAEC -2 fmicd-
THAELIZ ROS 1T8D HSA DRRLEMOIRENS | RIS TODATREMEEZRIEL THDHDE
fERESINS. AIETHWEERLHID AAPH 13X, 22 /3B DOEAF Y (His), Trp, T (Tyr),
Met FEILZFR(LTHZENEBNTEIY, HSA DOfE{L2RtET2aTREM N E 2 5N 5 Y. N-AcTrp
IX, AAPH OFR{LICHL CITPLERE /125 HEL, HSA OBELEZIHIL Qs ¥, KETOIEMR
FFEBIZIHBOTIT HSA ORB(LARESE LR L7, FE, N-AcTrp &% AAPH B2{bAL
%, MS I THIMERRITL72& 25, Picolinic acid 72E DY/ iEMIIR SN2 o728,
fefb: AAPH (b CIXERRDT VAN DR AL ST O 2RO ARV REB S, — 77,
N-AcMet 1%, AAPH TOMALE RSN I HM L O A (2B W TH L2 R4 R L, N-AcMet
[T N-AcTrp LI TENZHURLAIL L THRE T D2 L RRIBE LT

X512, HSA DO Z ENE K OBE EMEICIE T IRMAIO 8% CD A~V &Y DSC %
AWTEHMIEL 7= (Fig. 8, Fig. 9). £ OfER, JERSTHLELFTIZIW T Oct & TUIN-AcMet TN
T, Oct KO N-AcTrp BB L RIFREE D2 E LRI KA R LTz, IZ OLRE LB #1230
Th Oct M T¥ N-AcMet PFHTRINFEZ, HSA O "G 8 &K OB EM AR L Q. 20
—J5, Oct L O'N-AcTrp DFRRMFECIE, Oct J2 Y N-AcMet SN E LLEG UBEE 72 — RS &
B OB EMEDIR FAVBIEES L2, ZHETIC Oct 13, HSA OREZe e ML BV EME A B RS
FHWMAI THHZERHESIN TS V. Oct DFEAVANE, HSA ORALY A HTEFOBRAME
Ry OHFNFELTEY, ZOEM~D Oct OFEAEDS HSA 73 TITHEEZ LA 5 ESEIL T\
ZEARBREN TS P F7bh, HSA 4310 C KIREIKROs) F-dgE % 5] &, Wik et
DFELNVE EZRLTHDHLOEBZ LI TWD. A RIOFE R TIE, SRR L%, N-AcTrp RN
BiX Oct H1F FIZBW T HSA OREELEMEOK FABIESNZ. Zhi, iR L72X512 Trp
DHEEALIZED Picolinic acid D XI5/ HSA (5L CERILATHERYIZM@IZ, Oct & N-AcTrp
D ZEHNT LD EALE TR L 2 R OB BRSO D WREMEA VRIRS L7, DL EORERID,

N-AcMet | N-AcTrp LEH#EL, HSA (T3 L CHEENC L EMZ A T HWINAI ChHDZENRES
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Nz AR RIT, 77 BEI O EHIC B O TEEFEOTRINAITHS N-AcTrp DMaggHk:
& N-AcMet DA ZMEZAD THONNZLTZSLDTHY, S50 T V7 I 845H| 0D B 3

(I e B SRR R L D LS.

ESET /NE
ARETIE, L EHRBRIEEE AW CORIRE 21TV, Il obtlz b zh S HSA ORESEZEE
PEREDINNTEALT D20 BT, T T IV BAIO N EEIZRIET N-AcMet OFH HMEE

N-AcTrp EIEERRAILIZ. LU ISR REZ AT 5.

1) HSA OREEZENMED CD AT NUICIORRET LTS, JEIGTHLEE N-AcTrp & O Oct fif

MBI TIEE 7R a-~V o7 ZG BOWBD MBSV, —T757, N-AcMet L T¥ Oct PF RN

& Oct HURIRINEGE T, JERREHLEE R O E 2T R EFFL T =,

2) JEHREHLERTL, HSA (ZXF 282 EMEE DSC IZLVRHIL =45 5, N-AcTrp WRANBEE L

T, N-AcMet #SIIEFD HSA DOBAE 72 BVE EAL N RN BIZ ST,

3) WINAIDZ Y AINAEEREEZ ESR AL Ty FHEICKORRETL /G R, SRS LB AT 23\ T

N-AcMet 13 N-AcTrp &I CEAZE /272 W HERED B S L.

4) JERRE VBT, , HSA DBV AR =V 5 &1L, N-AcTrp IRMBEICEWTHE KL T\, — 5,

N-AcMet HIMEEIZBWCIEA ZEISHEAD L T,

PLEDORERDD N-AcMet (X, N-AcTrp LEEBEEL HSA (2L CEN R ENEE A T DA

THHLRERS L.

25



HAE HSA 9F LIZBIIS N-TEF NV -L-AFF =0 bF 72 TR ADOFESHER

FIH

HSA 457 EIZIE, AL (AT 7UAEAYAL) ROHAR I (R DT BEAEAYAR) O
WigdEt 2 DOEMFEEFARNDFIET D M. X B mEEMIT LY, FEEDRE ST AN CH
LY AT B OV AR 1L, TNENRTTRAC LA (TI/8F S 197-297) & HIA (7 BE& S
384-497) ITALETHZENHALNES TS ¥ O BifE, 77 BANZ L B LFI L CHNES
LTS Oct & N-AcTrp D HSA 43F ETOREERRAEL T, Oct & N-AcTrp (%, HSA 751 LD
Y AN I ORI—HANFEATHIEIVRBINTND V. bbb, 2R E IS PRI &8l
FPERE BV ARDS, AR 1T THHZERHLIISNTNDA Y2 ZOFERIE, —2DOUH R
HSA 73 F OV AR I ZHG P AREL TIHAL TNDHIEZ/RL TS, BIEETOR RN,
N-AcMet [FZBEAFEDIRMAITHZD N-AcTrp LEERL TENZHIRRILIEM 2 A 3 2IMAI THHZ
EDURIEEINTZN, Oct & N-AcMet D HSA 431 LIZBITDHEAENALRC 2 DU H R E R
£, Wbws HSA 71 EOFREAFERIZ OV TRIFEAEHLMIZS TV, ZZTAETIT,
FTIRIMEIETEZ VT, N-AcMet @ HSA (ZXI9 2 G871 2 E BRIIZEHE L, RN THOE
7o — 7 EHREEREYD N-AcMet & Oct DOfEEHFIALZRAIL, S5 HSA, N-AcMet, Oct D = tif
BIRORE 2L T, HSA-N-AcMet-Oct FEKD X Hrik G 21T o72. ZIH DGR

\ZHeS%, HSA 12x%H9 D N-AcMet DENT-HiERLRE DI P 2S5 L R E R LT,
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Fofi HSA & N-AcMet KX Oct EOFEEVEHA

2-1 HSA 1Zx9% N-AcMet & Oct DFEEDE BRI

HSA (Z%}3 5 N-AcMet OfEE EHAEH L. Fig. 13 1214, Scatchard 72w harRd . Zib
D7y MZEVFLILE HSA 1265325 N-AcMet OFEAERKIL 5.5x 10° M &, Oct-HSA #HAK
DOFEETES (1.3 x 10° M) 1T~ 9 1720 /h&L, 2 DDOUH U ROBFNENTHE TR0 D 2 3
BABMNE ST,

0.08 r

0.06 [

0.04

r/C; (uM™)

0.02

Fig. 13. Scatchard plot of the binding of N-AcMet to HSA as determined by ultrafiltration.
Each point represents the mean = SD (n = 4).

2-2 HSA %F EIZBI75 N-AcMet & Oct DFEESIERLLOFRT

A L7=391Z, HSA 237 EiZiE 2 DORF R  RENE B TFET DI EDBNHLMNIS LTV,

ZITREMNEN T 0—T THDLINLT 7Y (WF) &EX Y ray s (DNSS) ZHWT,
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N-AcMet O Oct OFEEIAL ORI FEERZZITLT-. Fig. 14 (TR TIDIZ, AN ITFRRATRS
BTDHENT0—T ThHD WF (KL TIE, N-AcMet BDW T Oct 1%, WF OHOEIREZ DT
THOIPABIAR TEET-. —J7, ¥ AR 1T 71— DNSS 125U CIE, Oct X2 DNSS Dt
HHRE AR FEE7223, N-AcMet 132 EE RIFS/2D o7z, Oct YA 1T 7a—7 O ik
[EZ LT SEIHRIL, Oct 23V AN I AEEEBUNALEL THDHI LRl Tns. —75, ¥
AN 7 a—T O T E R E O 1L, Oct OARFFWEF ARV A R LLFHALEL TODD
DEHEERSIND. EBIZ, N-AcMet (ZXD VAN 7 a—T Ol iE, WE (1.0 x 10°M™1? &
N-AcMet (5.5 x 10* M) LOFEAER DRI SLDOEEZLND. LIZ3> T, Oct OEHF
PEFAMIFARIZ, N-AcMet D EBFIMET A NI A LTHEEGTHHLDOLHELESND. FHE, Oct
& N-AcMet DIRJEZ HSA 12X, 1:1 OFNKICERELZHA, ME L7 —REOELITE
DO T. ZOREEFEBROFEFRIL, HSA 777 ED Oct & N-AcMet DFfEE ML TR/RHTE

ZHHBRIORL T DHDEE 2 HNS.
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Fig. 14. Effects of displacer ligands on the fluorescence intensity of warfarin (A) and
dansylsarcosine (B).

The displacer drugs used in this experiment were N-AcMet (@), Oct (H).

The concentrations of HSA, warfarin and dansylsarcosine were 2 pM.
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3 HSA & N-AcMet KT Oct =B EHED X Bk i G

52 HiORE R, N-AcMet & Oct DFfE S ERN N FEI2 > TNAZEDNIRSREEEINT-Z L L0, HSA,
N-AcMet KON Oct EDZTEE RO OF EEZHONNI 5L, 2 2DUH RO E BEG%

ZEFBAT A2 % HEYIT, HSA-N-AcMet-Oct DOESIRDFE ik Gt 23 20 7.

3-1 HSA-N-AcMet-Oct A EDHE b

HSA-N-AcMet-Oct A ERDIAEBETFLH720, N-AcMet Y Oct DIRAFRMEZHRTLI. £
T, TR T I RBORINFI RIS DY, ININAIOEE HSA OE/MRED 5 5RIZREL,
el f AL 2 R A T2y, HEIE AT 28 T REZR BERE B 2 1 D T e R Ao Tz B L7281,
N-AcMet OFEGERIL 5.5 x 10° M, Oct DFEAEHIL 1.3 x 10° M LFEGHREAV 20 5527252
LY, FEE DT N-AcMet X HSA OFE/APREEICKLT 10 fFEIZHEOL, BRI S b2
2. ZOFRMETITRE B EONIb DD, ZORE RTINS, Fry 7 NOREZEERREZ L, SHIZ
A= T 2% A LT L — MpB R TIRBE) TR TL EIB Db b o7, G ha vz X #RlE
ProEBR I, MR XARICK DB EA A DTORIR THRIE T DT ENLEEL. DTS
TN T ARICHFE ST DM BN D ZED, HSA-N-AcMet-Oct A ARD HE 5 130 S LA &
RN O 5% M 2 TS ETHTIEL, SHITIRB CHIN WSS & L TR CE D A HRR
LHZENWIHE IR ST, T ThRE s LIREE, LB OFEECIR R K 2« D5MF T Cigtz ER
FEIL, PERD DS TR PEG3350 (2h1%, MPD ZH&IRE 10% L7ebIollikE
THIETREER, B2, AT7RRICHETHZENTEDEME AT ZHTZh L7z, 2ok
LS THEOLNAREMITRIAE N CLEIL DL LT, BT mE VWA ZET X
MRET T — 2 DUAE, REXEREITHKRIIL, N-AcMet QB &R ETHZENTEIZ. LaL, Oct
IR T 5EZ X ONADE T EEIIBIEIN T, ZOMEMAZFE T DI LT RAe) o7z, 22

T, Oct DIRGEE 6~10 FEETHECL, BEEERILERATZEDA, Oct & 6~9 HEMNZTZ
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S CIE Fig. 15 (ORLTZED 72N ELNTZAY, Oct % 10 58 MA 725 Tl M e S5 L
MTEIpoTz. Fiz, Oct & 9 (B A IR THROLNDRE S Z VT X REIPTEBREZITH SR K
IFREEN 3 A FRETH -T2, Lo T, HSA OFE/LRIEIZH L TN-AcMet % 10 58, Oct % 8 5=

M7= G TR AR FI T, X MRIETF — 2 2L, MR AT -7

Fig. 15. HSA-N-AcMet-Oct crystals.

The best co-crystals of the HSA-N-AcMet-Oct complex were obtained in 2 weeks at 288 K by the
streak seeding into drops that had been allowed to equilibrate for 3 days.
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Table 6. Data-collection and refinement statistics

Values in parentheses are for the highest resolution shell

Data-collection

Source SPring-8 BL44XU
wavelength (A) 0.9000
Space group P2,
Unit-cell parameters

length (A) a=589,b=1814, c=59.38,

angle (°) £=104.6
Resolution range (A) 50.0 —2.60 (2.64 — 2.60)
No. of observed reflections 140,636
No. of unique reflections 37,447
Multiplicity 3.8(3.9)
Completeness (%) 98.7 (100)
Rineree(%0)" 7.0 (64.2)
/o)) 32.3(2.5)
Refinement
Resolution (A) 36.3-2.60(2.67 —2.60)
Reflection used 36,735 (2,821)
Ryorc (%)° 234 (3L1)
Riee (%)° 28.3 (42.0)
Completeness (%) 98.7 (99.6)
Number of non-hydrogen atoms 8,088

Protein 7,994

Ligands 88

Water 6
r.m.s.d. from ideality

bond length (A) 0.001

bond angle (°) 0.413
Average. B-factor 101.1

Protein 101.1

Ligands 103.7

Water 78.7
Ramachandran plot

favored region (%) 96.1

allowed region (%) 3.9

outlier region (%) 0.0
Clashscore 2.5

* Rinerge= 100 X 2,y Z; | I,(hkl) — (I(hkD)) | Sy Z; I(hkD), where (I(hkl)) is the mean value of I(hkl).
® Ruo = 100 x Sl 1F, 1= F | / S |F, |, where F, and F, the observed and calculated structure

factors, respectively. © Ry is calculated as for Ry, but for the test set comprising 5% reflections not

used in refinement.
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3-2 HSA-N-AcMet-Oct BEEDOLEHEE

SPring-8 BL44XU T® X #REIHTEBROFER, ABF7E TERIL 72 HSA-N-AcMet-Oct A ARD
FEEIE, ZERIEE P2, IZBL, BT E8IE a=58.9 A, b=181.4 A, c=59.8 A, B =104.6° THDHI LM
BMNTIeoT. ZORE A RWT X BRIETT —2 1y MR L CORESfENT 2 FE L 725 5, HSA-
N-AcMet-Oct EERDAREER 2.6 A DREETIRET HIENTET- (Fig. 16). TDHD X H
[E 377 — 272 NSRS B AL O MR HIEIX Table 6 (2703, £72, 20 HSA-N-AcMet-Oct &
ROFESENOIERFFRENL T 2 451D HSA (551 A £45F B) WEFENTWD. LT, 20D
HSA 73F A L5351 B O EZERADLELE, XIS T 5 498 TIEEEAED Co RO
rm.s.d. fEIE 0.54 A LEHR SN, MH ORRMEEICRE /& IBIZES )7 (Fig. 16B).

HSA ORFHEEIL, TNETICHRE ST HSA O LRI —MUZ L TN, 2
DOREE T -~V 7 28 AT ARRIPEDE 3 DDOR ALY (1, 11, 1) THERSH, SH12, ZnbHo
RALCAE, TNENY T RAL L ALY TRAL BIZHISMEEND (Fig. 16A). Curry Hi P8 aafn
HERE (FRF%L:10~18) & HSA DA HRHEEMRITZIT, IR FE S T 5L THTRA
HEEDELEINZE DY, HSA OEAREEICEENECDZEEHELTND Y, 22T, Oct (fR
$5:8) DRFHEFRBETHLT UM (RFEH:10) D3HEA LT HSA Offid (PDB code 1e7¢™)
EERDDOEDE, MIST 5476 TI/MREERO Co JFTHO rms.d. HI1X2.98A Lipotz. —7,
HSA-N-AcMet-Oct EE RO AKEEZLEDDFES L TORUVIREED HSA #51E (PDB code
lao6™) LERHOEDE, G T 5 532 TI/BRELD Ca MO rms.d. X 0.70 A &720,
AHRFIE T ELTZ HSA-N-AcMet-Oct HEAROREMEEX, IRIFEEIVE AL TR0 HSA O
BHHELIL QOB ZERHLINI 20T, ZOMERIE, Dali $—/3—"9% ]\ »"C HSA-N-AcMet-Oct
BAEREMD HSA O EZ L7255 1Cb A58, HSA L7V UV E AR (PDB code
2vuf’”, rm.s.dff=0.85 A, 515 73 /EEFEIL), HSA EAVREIIVELEEE AR (PDB code 2bxh™),

rm.s.d.fE=0.89 A, 528 7 /EEFEEL) <°, HSA & i L-L-/ W\ A AR (PDB code 2xwl™,
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rm.s.dfE=0.98 A, 534 TI/EEFEIL) 7ol FRMIEEDSRE AL TV VR HSA OfEEDFEINED &
WS R,

N-AcMet OFEATALILY TR AL A IZAFAEL TOT, Zhud Sudlow HIZE- THRIBE 723K
WAL O A 1T E—FHLTW5 (Fig. 16A)Y. —J5, Oct DFEATALIL, T RASL TIA
(Oct 1) KOV TRAL A & 1IB (7R 5 298-383) DfE] (Oct2) D 2 7 flEadSin, T
HIE Curry HIZES TRESIV T 7 SOAEIIEERS A 5L O T, REIIERS AL 3 &4 (7
RALTA) K ONERAEERS AL 6 (V7 KA TIA & TIB D)) ITHEEILTW5 (Fig. 16A)7. %
LG, ZNBIRMUIALE O EFREERET, Oct 1 & Oct2 A3 25 A, Oct 1 & N-AcMet 73K 20 A,
Oct 2 & N-AcMet 258 15 A ToH-7= (Fig. 16A). 512, fEfbFIELTH MPD 234 7R A
AV IA (T EE S 5-107) EVTRALTA D2 AL TN, £, UV BBA AL BT
AL B (T /%5 108-196) LV TR AL B (73 /% 5 498-582) DRICHEAL TW\DHIe

DR CTXT- (Fig. 16A).

(A) (B)

phosphate ion

Fig. 16. Structure of the HSA-N-AcMet-Oct complex.

(A) Overall structure. The HSA is shown as cartoon representations, and the subdomain structures are
colored in blue (IA), cyan (IB), pink (I[A), red (IIB), green (IIIA), and palegreen (IIIB). The ligand
molecules are shown as CPK representations. (B) Comparison of the HSA structures in the asymmetric
unit.
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3-3 HSA F.E®D N-AcMet OFEEHER

N-AcMet [T 7 RAL LA IZFEG L TWT, N-AcMet DH/LARFIILELIT Lys195 <2 Arg222
DIEEE K FREAEKL Tz (Fig. 17). £72, N-AcMet OT7 & F LV ILOfEFHEIF 13 Lys199
DI E K FREA L, IRFBF 1T Trp214, Ala215, Arg218, Leu219 L7725 /LT —/ LA
HAEMZTZRL Tz, £L T, N-AcMet ORI/, Tyrl50, Leu238, His242 72E DT I/
FRIL TR SNTIAR Ty M ES TODD, TS EAIE L THEA L. MPD OIFED fifEid
TE/Z. ZL T, 20O MPD OFFAEIZEVAR 7y MNOZER D3 7e 57228 C, N-AcMet IS E
SNTWDIINTE R LN, 16> T, MPD ZMF(ELZRITAUT, N-AcMet (3 MPD 735D TV 528
B MEEZ AT D ZEM AT HEZR T2, N-AcMet ORISR/ T~ /LT AL T r A—a TIHFEEL T
WHZEMPHERISIND. Fiz, ZIE TSIz HSA EEWFES ALY AR 1 IS T 2LEW
OB EERIEEIFAT ORI D, AN 1 ITHEE T 2ZDILEMIT, FER Ty M’NENITERS L
723 DOF YL N—ICHH O A BEE DI EAEMEERT 5L T HSA ~FEEGL T
HIEDBHESN TS . 22T, VA48 1 ~EETHLEMONREBITHLI LT 7V OfEEEE
K& N-AcMet DFEAERE LT 2L, UL 77U AT H S OETICHL TWOD EEBRA /AR
TYRNERD 2 DDOF ¥ NN T BRI RSO AR F L7225 THWDHDITHIL,
N-AcMet (IAEERTY PO N AT TOFRFERRFABEAEM R ELR>TNT, ZOFEERDMEA
TEFDOENDZENENOME EH (N-AcMet:5.5 x 10* M, warfarin: 1.0 x 10° M™?) (2Bl T

WOHDERIRE LS.
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(A) (B)

/ \Tyr1 50 \
MPD ) e, KLeu238

Arg222 |h.29A ( His242
31AS
4
Lys195 == Trp214
: Ala215

/]
126A
Lys199 | ﬂr9218

K Leu219 /
Fig. 17. N-AcMet binding site.

(A) Close-up view of the N-AcMet binding site. The N-AcMet and MPD molecules are shown as
ball-and-stick representations. Hydrogen bonds are shown as orange dashed lines. (B) The schematic
diagram of the N-AcMet binding site. The amino acid residues involved in hydrogen bonds are
surrounded by red boxes.

3-4 HSA Z3F_E®D Oct DRESHER

Oct DFEGHEALI, VT RAC MA KO TRAL TIA & 1IB DO 2 7 FTIAFEL TS
(Fig. 18A). £, + 7R A1 1IIA TiZ, Leu387, 11e388, Asn391, Cys392, Phe403, Leud07,
Arg410, Tyr411, Leud30, Gly431, Val433, Cys437, Cys438, Alad49, } (X Leud53 TSR
ry MONERIZ, Oct BT VLB 3 & B SR HITLIZIRIE TR AL TV T, AV O 7 /ERGR
LT 7T NI — VAR EAERA AR L Q2 (Fig. 18A, B). X T, Oct DA /LARF I VISR
31 Argd10 X Tyrd11, Serd89 DMISILKFFEEZL T e, ZOVTRAC A I281F5
HSA & Oct OFEAERIL, FEfPNICE ENDIERFRALP O HSA 751 A KO+ B O T
[FERICBIER SN, 72, T RALV A TO Oct DFEEHERET B BOFE AR (PDB code

le7e™) ZHHET DL, Oct DAVARFLIVIER I, IRIFEEAE AL 4 \REALT-T B BRERIL



PLEZ O TWDN, TNV ST TNOT H et BADaEITHEEL TODIENAL
D727 (Fig. 18C). Fi=, ZORNIEEFEGINL 3 & 4 1% Sudlow HAMEEL CWL3YHE VA
ML EHFEBAEEL TVD. £2T, Oct DFEERRREZEDRE ST AR I ITHES T M FEm71b
B THHY T ERLOREAHER (PDB code 2bxf™) LLblid 5L, FHUEEOE LV ZNZFHD
LB ERDFPHN L2 o7= (Fig. 18D). ZDZEMD, 7 RA(L MIA IZBIFD Oct DFES
FEAUT, MRSV A I SRS T EWICRVER T 22 RS-,

— 5T, YT RAL TIA & 1IB OFITIE, Arg209, Lys212, Ala213, Val216, Asp324, Val325,
Leu327, Gly328, Leu331, Leu347, Ala350, Lys351 (2L TS/ b F/WRO BB LS T
W, ZOMBREID DI Oct 1TFEAL, JAVDOTIWIRIEL 7 707 NI — VAR BAERZTE
L Cu e (Fig. 19). £z, ZOHTRASTIA LB ORIZHES T2 Oct 1, FEdbNOIERFREL
NHICAFAET D HSA 43 - A OBRTRIZESZ. Lo T, IERFREA PIZ/FET D HSA /31 A &
5B D) TOct DFEAEMERTEIZIEND, YT RAL A ITAFET 5 0ct DFEATBALD

TIAR) I B EALIEEHERI SN,
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(A) (B)

/ Cys392 \
Cys438

\Val433
Cys437 Phed403
Gly431
lle388 Leu430
Asn391 \ Leud07
AIa449\ 25
Leu453 4oa |
,,3.3 A Tyrd11
\\ Ser489 /

Fig. 18. Oct binding site in the subdomain IIIA.

(A) Close-up view of the Oct binding site in the subdomain IIIA. The Oct molecule is shown as a
ball-and-stick representation. Hydrogen bonds are shown as orange dashed lines. (B) The schematic
diagram of the Oct binding site in the subdomain IIIA. The amino acid residues involved in hydrogen
bonds are surrounded by red boxes. (C, D) Comparisons of the binding sites of Oct, decanoic acid, and
diazepam. The subdomain IIIA structures of the HSA -decanoic acid complex (PDB code 1e7¢>") and
the HSA -diazepam complex (PDB code 2bxf®) are superimposed on the HSA-N-AcMet- Oct
complex. The structures of the HSA-N-AcMet-Oct complex, the HSA -decanoic acid complex, and the
HSA -diazepam complex are shown as ribbon representations colored green, orange, and yellow,
respectively. The Oct, decanoic acid, and diazepam molecules are shown as ball-and-stick
representations, and their carbon atoms are colored white, gray, and cyan, respectively. Fatty acid
binding site (FA site) 3 and 4 are surrounded by gray dashed line circles.
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Fig. 19. Oct binding site between the subdomain ITA and IIB.

Close-up view of the Oct binding site between the subdomain IIA and IIB. The Oct molecule is shown
as a ball-and-stick representation.

FAf BE

HSA OZREMEZ R LS5 N-AcMet & Oct DfEAHAL/RH NIZE DRGSR AR 35729
FRAMIEIETEIZ LY N-AcMet K> Oct DFEG B 1% E BRI T 5LEHIZ, 2 DDV R ORE
AEBIREZIALNICL, EHITIE X B S EMATIEICLD HSA-N-AcMet-Oct A KD LA
HEEARIELTZ. ZOREH, N-AcMet DFEEEEIEL Oct DZIUTEL, 1/20 1FE/NEL, IIZAT 2
DOFERERALIT /2D, N-AcMet & Oct (XHSA 75 ETHN L TREAL CODIENH LIRS
7=. 72, N-AcMet DFEAENLIT T TR AL A IS, Oct DFEEEALITY TR AL A K OH TR
A TIA L 1IB DD 2 7 FTCHE BT D2 ENALINI e o7, BHFFEED I IR L 7TZAFZE TI

N-AcTrp 725 TNZ Oct 1L, HIZH T RASU A ~EBTDHEN), WD DFAIIICHEATHE0Y
FEEDESNTND Y. FEA AL DOFER ) N-AcMet & N-AcTrp EDFLFELEEDE Va2 kL T
HEED1IOMH LR, E72, N-AcMet HHBILEZ T HL, N-TEFAAFH =0 AL HRFY
R N-TBEFNVAFF = ZANVR e ~EETHIEN BN TS, ZL T, HSA IZHA LTS

N-AcMet DRIEF LB ESN TEDLT, SHIZMLZ 2T Wit i 7 B2 O 22 IS TR
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MHHNDHTZW, N-AcMet 25 N-T7 BF )L AFF = Z)LIRF R N-T B F )L AF F = Z)LR AT
BALLI=E L THEDFEA DAL 1 ITHEA TEDDOTIIR I EHERIS NS . ZOZEM 5, N-AcMet
I% HSA ITfEAL TWRWSDILH H A EbINDHZET ROS ZIHEL, SHITHEAL7C N-AcMet
TR G, EIFES T AN T WIOT BRIk IEZRET 528128 ->T HSA ROREIEZ
{bZBHE, PIBILREZ AL CWADTIFRVIINEE X BIA.

A [BIfEHTL 72 HSA-N-AcMet-Oct A KD SLARREENHHERIIIZ Oct OFEREALIL 2 AT D
AT, BEHEEEL RS G L CUVRW HSA [ZHBIL TODZERALMNII o7, 2Ok
L, A TIETREN TOLT L7 I ANZIRINSIV T D IE IR (472 BT ND L)
RO BB 2 TR - 2 E BB QD EE X TS, ZRE TSI S HSA LAENG
MDA RIEEIL, KA~OERIRIEDPMEOIEBROIRIEDD D% W TR d LB L T .
ZD12, FE LB ONEIIBE O FEIL, 1FIFAANIEL TV T, HSA ISHEA LIZBNRR O fiR
B Dl olo & TSNS, LinL, ARS8 CRWTZIRIARREI K ~DOVEMEE R BT, fldh
LB OF I EAE OB E TIIEAR E TR DB o128 D HSA LEDOFEEMFFEML T Oct
DEBELTRBEOL OB Lo l- SIS D, F7e, MEICEmSNTZ HSA & Oct DA ERRIC
BT, Argdl0 X° Tyrdll ([ZERAZE AL HSA Tl Oct OFFARENF LR FTDILIRE
Tz O ZORERIE, Oct & HSA MIZBIERS NI KBRS DHRICLDL DO THDEARMFER,
ROBHTHZENTE, AR TBIEINTZ 157 F D Oct DY TRAMU A IZHEG LIRS
REH%E HOTNTe), HSA OERETITE LB ERME FLIZbDEZEZILND. ZOZE)
5, TTRAL A TO Oct OFEGTE, ZHETITHAE SN TOIZIRITESRE AL 3 <0 4 O
LT RS> TNDHLOD, ARFFETHBLNZLT. HSA-N-AcMet-Oct EAROAEEL, Oct AR
FRHLDIRIETHBIZSNORE ARRAD 1| D THHEEZ TS,

HSA OZEMIZBET MR d <NBERISIL, Z<OABEEIN TS, Flora Hid HSA
D Cys34 7 7VnkTT7~9LL, 2 THSA O Trp214 L3\ ENZ R E 28 b 23 &
FTHIET, HSA ORAL T & 1T OEEMEBRRICE T DREEZEIC OV THFZE2 L Td °).

ZOFER, HSA 1% 50°C (T TRIWHIZRR AL T LR AL 1T OAFBENHKEZY, 70°C £TITR ALY

39



I ORAHRZRZENE, 70°C LLETRASY 1 ORAHREEN R 2L RENT. £z,
Galantini HITHEREY 7 =20 OURINZE-T HSA AN T HEFEOMEIEZE (LA X B/ INAHEELT
BRI 5EE L TD P ZLTC, ZOMZEICE ST, IBIBRORE G L TV veuy HSA T, K
AU SRAAU N -RAA T ONRIZEME T HZEBHALN o7, BT, BB OREE L
HSA TiX, RASV T OFTH, TV TRAL B OZEMNEID, I T RAL A DZE
PEER AL T LT OB Z 7215, IAEHITR AL T ERAC T OEMEREIDHZEIROS
A, JRIGERIIY 7 R A A ER A T DZEVEITREL TWHIEAVRIRS . ZIHDIFSE
FERABEEX DL, HSA OEMERETIE, YT RAMV A OEMNE|E4E/2D, KA T ERAA
VI OGEE, FUTRAU T OEM, KA T OZEVEDIETHET e EHERIS LD, BRRI7R5 3T
B OLEMIZOWTIERIERAZR IS DS, 55 TN OKFERE G OESCBUK 72 F8 FAEH O
HEREDNRENZE L EMEDN A BT DI HLIEN B TND. Z2TC, (LEWDREEL TV
VVIRRET, HSA O T RAAL Y A (LT D5 FINDZEAEHINTHDE Fig. 20 DXHIT/D,
ZOHTRLEFEO K ERZEMITEDE S AN IR T5E5 ThoTz. Lo T, Oct 7LD
PUEIIRRIZZ OZERAO KESIZEEL COBTEND, FHAGIIENEYFE AN IR T 52
ETHTRAALL A WESDZEHZILD, 53N OBRK B AR O A Z IS 52 8M
HSA O EMZ M ESELERD 1 D72EEZLND. £, RAL 1T BRERIZ, Oct 23 TR
AU NA LB OBETHEIAFET HMMA DT, T RAC O BAEAE 2L,

HSA OB EVEICEHE G L TWDHEDEE 2 BND.
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@ & :
/R 90° 69 90° W
¢ v &>

Fig. 20. Intra-cavities of the subdomain IIIA.

This figure is drawn with the HSA free-form coordinate (PDB code lao6). The subdomain IIIA
structure is shown as a transparent green cartoon representation. The intra-cavities of the subdomain
IIIA are shown as transparent yellow surface representations. The Oct molecule is shown as a CPK

representation and is modeled by superimposing the subdomain IIIA structure of the HSA-N-AcMet-
Oct complex on HSA free-from.

oM /NG

AREETIL, HSA OLEMZ ESHESH N-AcMet & Oct DFESENLR DN F DRGSR A R
B9 5720, RAMEIEIEIZEY N-AcMet DOfEETEHEH L, RO TEEY v—7 E#55R J0E
BENZTRIL, SHITIE X MG SR ST 51220 HSA-N-AcMet-Oct A IRD LR EE 2T

LTz, LTFICEONT MR EER 5.

1) [RAMEEEZ VT, Oct & N-AcTrp @ HSA ~OfE &M% E &IIZFEAN L 7=. Scatchard fiF

MrOFE RN, Oct DFEEEEIT 1.3 x 10° M, N-AcMet 1% 5.5 x 10* M THY, Oct 1T N-AcMet

FOLREEEELDH 20 FERSVZENHISE -T2,
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2) W7 —7 % VT N-AcMet LT Oct (ZEDEHILREH7-L2A, N-AcMet [ZVAh 1

FEIK (T RACTIA) 1, Oct 1TV AN 8k (V7 RAC TA) ITREET2ZEDHILZ.

3) HSA-N-AcMet-Oct AR IHESEZ1F5720, N-AcMet K TN Oct DIEA FEEatL =i
£, HSA DOE/NPREICKTL T N-AcMet % 10 {5 &, Oct & 8 5 EANA TS Cheb i bl 7o L 23

Honr-.

4) N-AcMet (FHTRAL A IZFEA L TOT, N-AcMet DH/LARFTILEEE Lys195 <0 Arg222
DI E K FREAEIRLTZ. £72, N-AcMet DT T /LILOEEFE R 1% Lys199 DRISHEKFERKE
BEEKRL, IRFF 71T Trp214, Ala2l5, Arg218, Leu2l9 &7 72T VU —/ VAR AAEHZFE KL

NQAY

5) BT RAL A 28T Oct OFEEERAL, FEWREE AN 11 ITHA T 2B I I EEEL

FTHIEDRIRS .

6) N-AcMet 75 N-AcTrp JOZNRAICHIERILAEZ ZEHHL TWHEEN D 1 LU T, N-AcMet & Oct

DFEB TN N FL 2> TWAERE Z BT,

YL EDRE RS, N-AcMet & N-AcTrp OFEILEEDIEL X N-AcMet & Oct D HSA (Zx13%

fE AR ZERIZE-SE N-AcMet 1%, 7/ 7 I 8FNCB W TEN PR L &K O EL 2 R4

FHL TODbDOEHERES T,
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®EE TS IVEAIOBILEMSICHT B N-TEF V-L-AFF =28 N-TEFNV-L-N T 77
DA FAVESHE

BIE FF

ATEEETORE RN, N-AcMet (FBEFDOIRINAITHD N-AcTrp &HlL CEN-HRB(LIEHR A
BT DWIMANL 725 FTREMEDS RIR ST, FEERO RN 52 E LI EHI T O TR0,
TNT IV BN O GIRBO—DLL T, F7u—BREMEEENETONL03, FTE, 17 n—BhEfE
BEBREIZB VT, ~ULAF T F AT Ak (ONOO), -OH, KilliEZERE (HOCI) 728 OiEMEfEZE D
BN XY, BRE AR ANTTHEL, JRREOME R~ O RIEMED RIBS TS 9. 2ok EO
BLEME EL T, fF e HOCI 7L 1c L0l EICEm{bEfiZ 5217 HSA DREARTHS AOPP
(Advanced oxidation protein products) OFFFENHLNIEIL TS, AOPP 1%, JLTF =207
T AL BRIFIR AR Z R T ZEMBIEME B A RRHI BT A e~ — 1 — L5727 T2, T
BERRUAFHER TS AL T ORIEAT 4= — &L U THEBEL , (O SRIE B DO TUHER - L THALE
FHFBAILTND O LIepio T, BREARL AN TTHEL TWODIREE~D T L7 IV BAI D G128 0
T, HSA DOREECHIRRLREZ R D ZE D TEDIRNMAIZTE H L= E 72 HSA BFI O 51 EEL
WZENEZBIND.

ZITARETIE, EBOERNBILABELZBRE2OEITICES 3567070 T 20V
HSA DOF{LET /LZHESEL, N-AcMet & TNN-AcTrp WSHNEE, FEFRMNFICI1TSD HSA ORE MK

OBEREZAIZ DWW TR R R LT
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2 FRILIERFET L HSA OPiER{LRE

2-1 /a3 T [ZXBBILEMTT /L HSA OFR

Alal, FEEERLRR DS E<, AR T T D ROGHEIZIEF 12 % ThDH HOCL oL, B
REDOHEITICE 545270730 T /Y, 300 uM HSA (278730 T5mM 2L, 1 B, 1
V¥ a_X—hL, BT B R OV T VR HSA (CT-HSA) &L7-. 77, CT-HSA DOk
DORREZARDI0, BB AR 2OR{L AN A~—h—TdHhs AOPP & &EZHIELT-. ZDHEE,
WINFIZ2L D CT-HSA Tr/uZ3y T ABEE TS TR HSA (LU control) LERHGL, BHZER
AOPP & BDOHNMNEIZESNT- (Fig. 21). 612, FHRLL7= CT-HSA @ AOPP & &34 60 uM &,
FEEROBAREEE M T D AOPP &% 50 - 200 pM®® OHFPFHN TH-7=2850, EIENOBR LD
FRIEZ 0 T 5E T WRVIGHZEDVRIBSTZ. —J7 N-AcMet IRINFFCIE, BMAIRL L
DHEAZEC AOPP & EDHINZANHIL, ZOMHIZRIL N-AcTrp JVb <, BOWFiERLIEM 2R

L.

70 1
ok
60 1
50 1

40 1

AOPP (M)

30 1
20 1

10 -
ol — :
control CT-HSA CT-HSA CT-HSA
additive (-) + N-AcMet + N-AcTrp
Fig. 21. AOPP content of non-treated HSA (control) and HSA treated with chloramine T.
The concentration of HSA was 100 uM. Each point represents the mean + SD (n = 4). ~ P < 0.01,

compared with control. * P < 0.01, compared with CT-HSA additive (-). 7" P < 0.01, compared with
CT-HSA + N-AcTrp.
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2-2 VA= LEE

W, AL DFERECHL VAR =L G BERIEL, FEINFIDNHSA (R IE T Hile /R 2 3 Ff
L7z, FOREH INAFIZ2L O CT-HSA OH/VR=/L& &%, BEZEI2HINL TV, —F5 N-AcMet
WINEFCTIE, A7 L LB BEE 12 VAR = v & &0 INEIHI L Tz, F72, N-AcMet @0

BED A VIR =)L G B OMIFEIRIEL N-AcTrp IRINFFLOG A E 2 E) -7 (Fig. 22).

kK

control CT HSA CT HSA CT-HSA
additive (-) + N-AcMet + N-AcTrp

W

—_ [\
S W = N W W W

Carbonyl contents
(umol/mg protein)

=]

Fig. 22. Carbonyl contents of non-treated HSA (control) and oxidized HSAs.

The concentration of HSA was 0.2 mM and that of each additive was 1 mM. Each point represents the
mean + SD (n =3). " P < 0.01, compared with control. * P < 0.01, compared with CT-HSA additive
(). " P<0.01, compared with CT-HSA + N-AcTrp.

7=, HUDNP HiiA% U 7= western blot 121280, control ZFEHELL 7=V R= /LG BEDOLAZHE
HL7-EZA, N-AcMet IRIMEFCIL, IRMNFIZ2LO CT-HSA & N-AcTrp RN LRI, FH%f72
HSA Ot RE2H B A SH Tz (Fig. 23A, B). Ko T, N-AcTrp WM& L T

N-AcMet INEFTIE, HSA O27uT30 T IZEABUERE A B IZIHIL THAZEAHIBHLT-.
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(A) (B)

CT-HSA CT-HSA CT-HSA
control additive(-) +N-AcMet + N-AcTrp

N
()

o)

—_
(9]

—_—

.- -

Relative oxidized HSA ratio
o
(9]

il

control CT-HSA CT-HSA CT-HSA
additive (-) + N-AcMet + N-AcTrp

[e]

Fig. 23. Evaluation of oxidation of non-treated HSA (control) and oxidized HSAs.

(A) Western blots and staining with Oxyblot Kit reagents. (B) Carbonyl formation of oxidized HSA
were determined as densitometry ratio of DNP area and protein area. Each point represents the mean +
SD (n = 3). * P < 0.01, compared with CT-HSA additive (-). " P < 0.01, compared with CT-HSA +
N-AcTrp.

2-3 ~NAFXTFANIAF (ONOO) HERBER VORI AUV ((OH) {HERR

WIZ, CT-HSA @ ONOO™ HEREZFIAILZ. YeRun—430 123 1, B{LWE CTH5H ONOO
EROGL, ENEFTHa—ZJATEEND. Lo T, CT-HSA @ ONOO {HEfgs, m—# 3
DHEOCFREZE Ll 7. £ DR E, BAIZRLD CT-HSA @ ONOO™ {HZEREIE control &
LR ELIFHAD LTV, — 7 N-AcMet NI, BMAIZRLO CT-HSA LHHEL TREZ
ONOO {HEREAIRFFL TRV, N-AcTrp ININEEELLEIL THHREICE D72 (Fig. 24A).

WIZ, 7= b RIS RV AESET-0OH %, AL 797 H|D DMPO &GEHE, ESR AL
Ry VEIZEDRE L, CT-HSA D-OH (2% T AR PEMZFM LT, Z D05 R, N-AcMet
WMEE T, WIAIZRLO CT-HSA Ll CRE7RTVHVIHEREREREEL THY, N-AcTrp &
L Ch A EICEL, ONOO™ HERELRICH M ABIER SN (Fig. 24B). ZNHDFERN D, BR1L
SLEET%, N-AcTrp WRANIREEEEEEL T N-AcMet IRNIRFIZISV T, ONOO™ 1HZERE K OVOH YHEHRE

ZRFFL TV T ENRIBS .
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(A)
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W
W
N

98}
()

[\
(9]

N
()

15 1

10 1

Peroxynitrite scavenging ability

control CT-HSA CT-HSA CT-HSA
additive (-) + N-AcMet + N-AcTrp

(B)
(%)
30 1

Tt
HH

ok

25 1
20 1
15 1

10 1

Hydroxyl radical scavenging ability

control CT-HSA CT-HSA CT-HSA
additive (-) + N-AcMet + N-AcTrp

Fig. 24. Relative peroxynitrite scavenging activity (A) and hydroxyl radical scavenging activity
(B) of non-treated HSA (control) and oxidized HSAs.

(A) The concentration of HSA was 25 uM. (B) The concentration of HSA was 50 uM.

Each point represents the mean + SD (n=3). ~ P < 0.01, compared with control. P < 0.01, compared
with CT-HSA additive (-). " P <0.01, compared with CT-HSA + N-AcTrp.
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38 BLEMTT L HSA DIEEREME
3-1 SDS-PAGE

SDS-PAGE % W TEE{KIZED HSA OREERHELZFHIL7z. ZORER, WAL CT-HSA
& N-AcTrp #WSHIEED CT-HSA X, SV RO7 a—R bbb 0 Tl ~OB BBl s
(Fig. 25). —7J7 T, N-AcMet ¥SHIIED CT-HSA 1%, N RO T m—R{LER5 A~ DB EhI L8142

X111, control HIEIX[EIAE KB 2 — Z R LTz,

oy CT-HSA CT-HSA  CT-HSA
control additive(-) + N-AcMet + N-AcTrp

Fig. 25. SDS-PAGE electrophoresis of non-treated HSA (control) and oxidized HSAs.

3-2 DSC

WIZ DSC &AW, FUWIAINKIE S CT-HSA OB EMEIZOWTCRHMIL 72, Z D F,
N-AcTrp WMEEFCIEAMAIZZL D CT-HSA HEERICE —2&2/RLTZDIZKL, N-AcMet #sINEF
IZBW IO KR E 2B — 7 NI ER ST (Fig. 26). F7=, DSC —E7 T LL0fiEHTL

T2 )5 2 A—% % Table 7 (Z7RK7". control & N-AcMet ¥RINFFOAHv EAHcal DI, 1 AR
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THY, RAAFITRR ST E B 2R L, MEE RFFL TS aTREME 2 RIRS V. —T7, TN

FIFEFELE FH DL N-AcTrp WRIMBEDOAHV EAHcal DT, 1| 22 TRY, BEKRDIZEI TR

i,

Fo T, BLALERTZ 123N T, N-AcTrp WSINREE L T N-AcMet ¥R HSA DEAZE/REL

LEVEDRIZS T

—_— =
BN N 0 S DB

\S)

Excess heat capacity (kcal/mol-K)

e

40 50

(09
(e

70

Temperature (°C)

90

Fig. 26. Thermogram of non-treated HSA (control) and oxidized HSAs obtained by DSC.
(1) control, (2) CT-HSA additive (-), (3) CT-HSA + N-AcMet, (4) CT-HSA + N-AcTrp dissolved in
sodium phosphate buffer, pH 7.4. The protein concentration was 20 uM.

Table 7. Thermodynamic data obtained from DSC of different HSA samples after CT

induced oxidation®

Protein samples T (°C) AHg, (kcal/mol) AH,/AHy
control 60.8 + 0.09 126 £3.0 0.66 £0.20
CT-HSA additives (-) 61.7+0.07 56.9+2.5 1.18 £0.10
CT-HSA + N-AcMet 61.2 £0.05 64.1+£2.9 0.70 £0.18
CT-HSA + N-AcTrp 62.3+0.10 574+1.9 1.06 29

The concentration of HSA was 20 pM and that of each additive was 100 uM. The results are means =+

SD (n = 3).
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3-3 CD A7V

WA AV ALERES , BIRINBIDZ ALY FAZ OV T, HSA D — M % [ 42 1 48 A il Ik D
CD AXIMVERIELZ. ZOFER, /a7 T WBEEEO T N-AcMet IR a-~Uw 2
G EINEL, LD/ NRICL TV = (Fig. 27, Table 8). —7J5 N-AcTrp ¥ T, #iN
F72 L EIZEFRRD AT MV ERUIZZED D, 70730 T ORB{LOREEL T, B R
GEOK FBBESNT-. ZOZEND, N-AcMet (370730 T IZLAELICXL, HSA Otz

SR MZRIRINEI T ATREME DV RIZ S LTz

E
.S
B
o
on
(0]
=
E
X
D
— -30 r r r r 1
200 210 220 230 240 250
Wavelength (nm)

Fig. 27. Far-UV CD spectra of non-treated HSA (control) and oxidized HSAs.
(1) control, (2) CT-HSA additive (-), (3) CT-HSA + N-AcMet, (4) CT-HSA + N-AcTrp dissolved in
sodium phosphate buffer, pH 7.4. The protein concentration was 10 uM.

Table 8. Alpha helical content of non-treated HSA (control) and
oxidized HSAs calculated from CD spectra®

Protein samples Alpha helical content (%)
control 80.7£1.18
CT-HSA additives (-) 61.7+2.90
CT-HSA + N-AcMet 72.6 £3.21
CT-HSA + N-AcTrp 62.4+2.35

* The protein concentration was 10 uM. The results are means + SD (n = 3).
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34 |IHEARINMV

HSA |ZME—FF7ET 2 Trp214 HSROE AT MVERIE L. 1@%, #3278 1X 280 nm ff
LRI 2SO0, ZOWRILONARI T DEH L S8BT 340 nm TEHCHOEE R
D (Zo’7EOBREN). ZORIE (FRIZ 295 nm TR ISE7256) ICFHGL QDL EE
TIBRDIG, 2O HIRENIZEFE L TWABDIE Trp THY, ZOHEIEHRE DR S Trp OEAL,
OFEEAHERTED 7. ZOREE, Fig. 28 (RTIIIC, 70730 T ICKDBLAIREEIZB )T
DD BBIERENTZAY, N-AcMet FRINFFCIE, BIIFIFEIFIE FE N-AcTrp HRINBEELREL C
WOV RD D Ie o7, ZDZEDD, N-AcMet (X Trp214 OFERAUIEMGZEIKL CODZENRIZ

ST,

e

(2]

< 5000 1

8 4000 -

k=

8 3000 1

5

& 2000-""’______.._-4113_._......___
=

= 4

(D]

> 1000 4

5 _— —
5 2 —
g 0

320 330 340 350 360 370
Wavelength (nm)

Fig. 28. Intrinsic fluorescence spectra of non-treated HSA (control) and oxidized HSAs.
(1) control, (2) CT-HSA additive (-), (3) CT-HSA + N-AcMet, (4) CT-HSA + N-AcTrp dissolved in
sodium phosphate buffer, pH 7.4. The protein concentration was 2 uM.
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AR BRLEMFTT L HSA OENBIRERHE

4-1 Indocyanine green (ICG) IZFRER{LEAFET /L HSA DMIEH IR EHERS K VBB 1TiH:

HIEIC, ARFHEL7- CT-HSA 2RI TN S 72T L CTHHIENHER TXT=. £

N

T, ZO CT-HSA % ICG KL, %~ RAZBITDHEDRNEIRERHEIZ OV TREILTZ. 205G
B, WINAIFEAFAE F D CT-HSA I control EEHEL, JH I A DA 728/ ) 3l gL ST (Fig.
29, Table 9). —J7, N-AcMet M O N-AcTrp ¥IIRETIE, FERINAIREIZ L~ O 13070

<, FHIT N-AcMet INNRFCTIEZ DRENRE L NESh o7z,

35000
30000
> 2 e
&% 25000 é é
e
= 20000 A
' A A
(]
% 15000 B -
o
=] -
Z 10000 L 4 *
5000 -
0 L] L] L] L]
0 1 2 3 4

Time after i.v. injection (hr)

Fig. 29. Relative plasma concentrations of ICG-labeled HSAs (control (e), CT-HSA additive
( ¥ ), CT-HSA + N-AcMet ( & ), CT-HSA + N-AcTrp ( B )) after intravenous administration
in mice.

The bars represent SD (n = 3-4).
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Table 9. Half-life of ICG-labeled HSAs

Protein samples Half-life (hr)
control 9.65 + 0.46
CT-HSA additives (-) 786+ 0.40
CT-HSA + N-AcMet 5.87+0.20 " 11
CT-HSA +N-AcTrp 4984027 "*

The data are average values of three or four experiments ( + SD). ~ P < 0.01, compared
with control. * P < 0.01, compared with CT-HSA additive (-). 7" P < 0.01, compared with
CT-HSA + N-AcTrp.

F7- Fig. 30 12, #&5-2 W2 O, M, B, O, PIsEOlggs DA A= 7 OfE R4
R EORER, WINAIZRL D CT-HSA &3 ZAGHE CTHONTE~FEREL, control &H#LEA
IR HOCIRIE DR NBIELS L. — 5 N-AcMet RIS T, N-AcTrp M L0SHOETRE D
BEINAS D 7L, I O e S TN e, 2O ZEMD N-AcMet 13, in vivo (2B VT
N-AcTrp L B HSA (T3t 25 LER L EARE A A 3228 RBE .

CT-HSA
] additive (-)
4%

Epi-fluorescence

- K]

0.8

.

04

Fig. 30. In vivo fluorescence imaging of control and oxidized HSAs labeled with ICG.
Dissected tissues of mice under fluorescent light, with images obtained at 2 hr after i.v. injection.
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oM B8

RETI, TVTIVAOERNE 52 Z BT D8, ERNBREITH L TR0 E/R TNl
L TP N-AcMet DA HAMEIZOWT, N-AcTrp ELEEGRFILT-Z. Alal, £ RNERLE T L OBREHA]
ELT, HOCl oA UL R REME Thor/uT3I 1235 A LTz, /a3 LidniaHiE
B ORHTHY, BHEE R, M CREIZHEAETD HOCI 2, REEME THD
methylguanidine (MG) 72& ERISTHIETHERKTD . 20 MG-7a7> G FEYIE, HOCL L
HELEEN EL UL DL 00, FNE WO M CLE LRIt hE3ETD . (t-C, 7
P7IU1T HOCH ERIERIZ, FREDHEITICRI 5328 7R LIREM B D 1 DEE X BTV, T
ZC, FOELPME THL/aT T #HWT, CT-HSA OFERIEIT-7-. A BRI LALFRIZ V-
saZ3y T 1E, HSA @ Trp, Met, Tyr, 7/V¥ =" (Arg), V> (Lys) ZFR(LIERITHIENHD
NTWs W RFRICEBN TS, 7730 T ORBICEY, ZhHOT RN IR LEMSI,
AOPP J OMVAR =)L & & OB LR BIEZ S iz (Fig. 21, Fig. 22). ZOKf, N-AcMet &
N-AcTrp OFERLENRA L LI-LZ 5, N-AcMet IRINFFCINOHDE{L AN A~ — D — DK
ZECHARAITIHIL T, 7 AT I RBINE I S o3 7 v — BREGREA 1T U O L L7218
RAETIE, ZORICITHEI G OHE, FICEIRELL DA RE2IT LD L LT 0 I R R
(Cardiovascular Disease : CVD) DOHEEDFEARIAN TS, Filt, MKETEE D CVD FIEH
FFD—-2&L T, AOPP (2L R SE TTHEMNE R S Ts. 5, Witko-Sarsat b,
IMIEBHT R MG I T, AOPP AEAME KL TWAIE, Fiz, invitro CTHHBLLTZ AOPP 73MF
HERDTEMEALZ FEL, TEMERRE DA TTHEAE 5 X2 aWE L ™ 70 A<, mikEdT
HBE DM AOPP L ~LIX TNF-0 728 DRIEVET AN AL & BAFRFABIMEZ R 3 ZEA R HE
WTERY D, FI2 AOPP 72 ODAERZ L RIBENIIENEAT 4 = — 2 LU TlNE, ZOREE, Mk
Fr8& 28115 CVD RIEDOFEE AL ™ 70, i AOPP & BA VW \DNIL T 23708, 18 PER
REVRROBEIEL/2>TND. LIED> T, IRIIAIELTO N-AcMet 17 V7 B H DL

AN 5700 T, BARAERE TR T2 A UHESRIEY AT DEIHIZEH D72 035 Al REtE D VRIS S
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Ni=. E51Z, N-AcMet FRMNEED CT-HSA 1%, N-AcTrp WIIEELDE EV ONOO™ THZEHE M OOH
HEREEETHIENHLNER T2 (Fig. 24A, B). UL EOFER LD, N-AcMet 1ZEEFOTRINFIT
0% N-AcTrp LVENT-HIRELREZ A T 2IRIMNAIL L CAKRNE G- 5% BIERET 2 FTREMEAURIZ S
.

IZ, N-AcMet OREEIRZ EALIREMFET 5728, DSC AW Tr/u7y T Okt
TORERERFILI2L A, BBCALEREED Tl N-AcMet IRIIRED CT-HSA DR EAE —
I RKEL, AHeal OfELE-72 (Fig. 26, Table 7). &5H12, FERMNAIREE N-AcTrp IO
CT-HSA ®DAHv &AHcal DI 1 2 A, BEERKDIZKHRESILZ. —T5, control & N-AcMet
IHINEFCOAHY EAHcal OLIE 1 K THY, HSA OFRFFTE o7& % R EFL QD ATREE DS R
WEEAL, WINAI DL ECNROE NN EIC— AL/ oTo. A TR A2 E AT
lid 272, HSA @ RG2S 2 EIMEIRD CD ATV ESLIREEZ SRS 280
AT MV Ze W TIRIRINA O 2 B Rz sl L 7= 25, N-AcMet ZifIN4 5281280 HSA
DOERACER BRI, HIEL EILICTE L CWODIERHLIE -7 (Fig. 27, Fig. 28).

ICG 1E#kL7- CT-HSA M rpif EEHER K OB A TIEZ MR L 728 25, MR L OREEE IR AF
L TAEKRANLIESCHIZIHRL, EERHEEGS CHONTIEA~DA L2 ER MBS (Fig. 29,
Fig. 30, Table 9). ZOFLHEL T, B{LIZLD HSA OREEZLAAKIY, fEREL CTIRNEN R
WAL LT=Z 2B 255, Twao HlF, CT-HSA O a-~ w7 2& BOK T K OT ik Lok
&, in vivo ZtE T CTOMKIROBIEMEZ AL TOD 7. 51E, CT-HSA X, &N
(e FEALEZIL, Trp, Arg, Tyr, Lys, Met DBEZE (CIRILIEfIZ21T, SOIZZEEAKL TWHZ e R
WHLTWA. 2, AlIFE SNz CT-HSA @ a-~Uv 7 A& &%, (CT-HSA additive(-) (61.7 +
2.9%) < CT-HSA + N-AcTrp (62.4 = 2.35%) < CT-HSA + N-AcMet (72.6 £ 3.21%) < control (80.7 +
1.18%) THY, AMFFEIZHB W THIHRFBH OfE R E—F L7z, AT, KR E a-~Uy 7R

ERIZBWTRAZRMBENRO BN (1=0.874, p<0.01). ZHET, BRLT /LT I0T7 /L7 I bl

—

LIHEPEY) (advanced glycation end products : AGE) 72X & & D7 AEMi T V7 &FET HE, FE

FEAR, BTN R R OV o 3T D, L 72— N EME R A R — R 2L s Tl
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R~ T 2203 ME S QD ™ . 165, A RIFIRILT- CT-HSA HAFIROIEERE
ffOL 7 Z— N R A= RZE S TRVIAENAZEN TSNS, FE, N
FZB N T DD 7 Z—DR 51 HESN TV, iz, BBt LDL OLt74—Thd
SR-A (scavenger receptor class A)*" *V, Fg{t. LDL X° AGE DLt 7#—Th% CD36 <> SR-Bl
(scavenger receptor class B)*> *, INEGHIARIZ E R BLFEOLNLHEHT LDL OLE74—Tho
SREC (scavenger receptor class F)*, AGE DLt 7#—Té% FEEL-1 } (8 FEEL-2% %) {p241(&
fiSNIZBILT VT DL BT X —THD gp-18 2 gp30* ¥ 2 EMIFHNEAIEO = R h—
[CBIETLZENEDN TS, 4%, IIREEE KOV 7 ¥ — 2@ glagiofiiasz v,
SORDAT LB THLHER D, £z, BlIEIIH D20 0T EE (L HSA OFRFEMKAFRYZREREN
OBz, W, HSA 1TRERIEAEMA ST 724, IRE ZRTEST DAV X 27 VAKX R
Ens ¥, —J5, AOPP (ZAHV L -Fa7 VU Tidred, BN RAE M (HK-2 i) (o7F
TETDAD R DX —Z FIRO—FETHD CD34 ([ZXVAIINICEIAENDZ L, Z O, TEMER
HROEALZTFHFEL, 2015 E& Lo TEMHMELR 7 Thbd TGF-p DEAZTLET LT ENHE
ENTND?. T bbb, BRUIERSIZHSA T pro-oxidant 27252 8T, B/ B A2 H N 1
(222D ATREVEDVRIR S TWD. LI2i-C, FEEDERR DY ITHVTh HSA Otz i/ NRIZH]
R DIOBRPALHN OB G ROOND. KR, BEERE ~O7 VT IVRFIOE 513, [FIEED
B DH725T, CVD &, BRL AN ABEE OHEDRS B LT & GG ST D013 D
L LN, REOFEFRLY, N-AcMet 1% N-AcTrp SH#gL, 707 8ANZB W TIVAR)
PP b B OV AL R R IR INAI T o FIREME D RIBES Tz, ARSIV LIE, SHICH
SNE S OV MR N T T V7 L BRI BgE 3 272D O 7 JEREE L7203 5 5 2 Hinb.
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FOH /NME

ARFETIE, HOCl BAEL, BAREOHEATICRE S 9572730 T VT HSA 123 L TR kL
BRAATVY, N-AcMet &Y N-AcTrp AN, FEMRINREIZISITD HSA O & OBEREZLIT-D U

THBIRF L. LTSIk R e 2T 5.

1) 7u73 T ZHWTHE{L HSA (CT-HSA) ZiifL7-FE R, E DL I T EREOB AL
FIHF D AOPP & EOFHHNTH 722850, ERNOBRLORREZ+ /7 KT 5T /LI

O LAVRIERS .

2) 773 T 1245 HSA DOk, N-AcMet FRINEFCIE N-AcTrp WRINEFZLE T, SREHIR

LEM R IZHB W TR BB SE 2.

3) CT-HSA OREE R EMZTE A D43 Y FIEKL Y DSC IZKVFL 72 /55, N-AcTrp #SHNREE

el C, N-AcMet IRINEFD HSA DFAE &S N OBV EMENBIER ST,

4) CT-HSA DOIRNEIRERM:Z in vivo A A= 7N I0FHIL 7255 5, N-AcMet AN TR

DNiRE J ONN-AcTrp WRINRFE LI LT, 1HRDIBIEDBIELS L, N-AcMet WINIRFO HSA DBHZE 7R

RNEN R Z ENEDBlZR ST

LI EO#EEE N-AcMet 1%, 77 I BIKNZB W CIOE LR L WL L % rkd

BINFNTHL ATREMEN R IRIRE T,
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HOE KRIE

TNTIUBFNTZEALAELT Oct & N-AcTrp 23RS IVTND2Y, Oct [ FEUTKL TLE(L
FEL T =, N-AcTrp (3 HSA OFR{LAPIHIEREAEL THREEL TS, LA L7Ze3s Trp D
TERELT, ZOWMREIHEBUCLD Erh= B OV AT FH-2, S I L DRE Otk s
DRBENIREIND. T TAE T, FIRLIERZ AT 54Z 2560 T\ N-AcMet (ZF AL,
TNT BB O EAH EL TOH ML N-AcTrp LELEARFILT-.

FTH 2 T, N-AcMet DT /LTI BIFNZ BT HEVZE E AL K OB L) B Z W THRETL
72 IRWTH 3 T, N-AcMet OWZEEMICTIIT TR E% N-AcTrp EHERTILTZ. F725 4
BT, N-AcMet DL E(LBEFAMEIT 25729, HSA 431 EIZE1F5H N-AcMet & Oct DOFEA R
KAV THEE LB REINZ 2. 01T, § 5 BT, ERNOBLAN 2Z BB LT VT
LBHN KT A PEREFI L TD N-AcMet O&EEIE in vitro 7eBNT in vivo FEBRTHH,

N-AcTrp &HL7C. LU ICAMIZE TRON I Rkt 472,

1) TATIVRFOTMFILL TD N-AcMet OMEREMFEAN (F2E)

AAPH @ HSA Tk 20O RAE T IRNINAI DR B % F1 VAR =)V 5 & g AV T o33
ZETHZEICIVFHIL A5 E, Oct 12 AAPH @ HSA (x4 2Ll Lisos>7=b 0D,
Oct & N-AcMet OOFRIE, B bZBBNICHHIL7Z. N-AcMet % OY N-AcTrp @ DPPH V7L
(2T DIHERBZHELT2LZA, N-AcMet [FEEFDOTMAITHD N-AcTrp LI THAERTY
AN ERZ AL TV, N-AcMet 2 OY Oct IRANIFD HSA DENZZ EMEIZ-DUVNT DSC A VT
BIELT2EZA, N-AcMet HIIRMNKFHZIBWTZEDOZIRIT NI DD HSA 1Tk 58V E(Zh
RAEHTDHAMREMENRIESILE. AT, Oct & N-AcMet OOFFIE, BHFEIZHSA ONLIRHEEE %

EfbSETz, L EORERDD N-AcMet (X, N-AcTrp LLE#EEL, HSA 2L ClRIZH DV ITEILLL
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FofitiR baER A T HEIMA TH L ATREMEA R IRIRE .

2) TNATIBHIONZEMITKT TS N-AcMet & N-AcTrp DA AN (%3%=)

HSA OERTEMA CD AT NUZIDRFILIZAE R, SR LB N-AcTrp IRANEECILEA
E1p -~V I ARG BROBDPBIEESIZ. —J7, N-AcMet IRINEEKL Y Oct HIRMGMEFCIE, Y
FRGTILER BT O RE 2 I RFFL Tz, HSA (Zx T 28VZ EMEE DSC ICXVEEM L 7255 3,
N-AcTrp WMEFEELEZL T, N-AcMet IRIEFD HSA DOEAFE 2BV EALZ R NBIR ST, N
HIOTV AN EREE ESR AL U Ty 7 IEICKOMBT U725 5, e LB R4 120 T
N-AcMet RIMEETIL N-AcTrp ISIIFFOZ N ELLERL CREE R T AN ERENBI ST,
FEEFLERT. , HSA D J/VAR =)L& &L, N-AcTrp WMLV THERL Tz, — 5, N-AcMet
INEEICB W TUIARICHEAD LT e, AT o728 2 E M EERIZEY, N-AcTrp DLl 53 i
W73 HSA 12k THLARHERIIZMIE, Oct & N-AcTrp 1322 EALEHI LN Ra HFRANICIK TS
B TCWDAMFEMED VRIR ST, L EORER LY, N-AcMet |L N-AcTrp LLb-X, HSA (ZxFL TR

I BN A T HUIMFI THHZ LN RS

3) HSA ¥ RITBIF3 N-AcMet & Oct DFESER (B4E)

HSA O EMZE ESE2 N-AcMet & Oct OFEARERAMHT 5720, [RAMEEEICLY
HSA (Zx9% N-AcMet Difi A E BN T5L 012, #OE7 m—7 FERIZEY HSA 757
FOREANLEE ST, S5 HSA-N-AcMet-Oct D = AR C X MG s i AT
ELToT-. TOFER, BRAMEEEE VT, Oct & N-AcTrp D HSA ~DifEAMA E EAIZFERL
72LZA, Oct OFEAEEIT 1.3 X 10° M ', N-AcMet (%, 5.5 X 10* M' THY, Oct 1% N-AcMet
FOBFEETELDNI 20 ERENWZENHLI o7, ST m—7 % W E LB DR b,

N-AcMet (ZHAI, Oct 1TV AR NEEFRESERNLTHOLIEIVHIBALT-. X B A E AT OfE
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D5, HSA-N-AcMet-Oct G ARD RARMEE T — MU IEZ AL, N-AcMet OGS EALIT
PTRASL TA THHZENHERTET=. £z, Oct DFEGIALIZT T RACY A T RAL
A L1IB OO 2 7 CHLLDD, EHFEGENAITI T T RAL A THLIED RS, B
TRAL A IZHEALTZ N-AcMet DA/LRFIILILT, Lys195 <° Arg222 OIEHEKFEELE
FEREL, N-AcMet OT7 BF L EEDOFEFF 13 Lys199 OMIBHEKFREEEZIEKL, KERI1X
Trp214, Ala215, Arg218, Leu219 77 T AU — LA HAEAZ L QW Z, — 05, TR AL
v TIA IZHEA LIz Oct DOHIVARFL VI, Argdl0 <° Tyrdl1, Ser489 DHIEHEKFEFE A E I
LTz, Fe, TRV L, EEEWRESY AN NOT I RRRIEE T 70 7 VT — )L AFH
HAERZEERL Q. Fiz, TTRACU A L 1IB ORICHEALIAREIFI ) Oct 1%, T RAM
MRS/ NS b RVR ORI A IRD HIATHE G L, bRV DO T I kL7 7
T NI — VAT EAEZTERRL Tz, ZBOFE RN, N-AcMet 28 N-AcTrp KON RAYIZHTER
{LBEZJEHEL CWDERD1-5LL T, N-AcMet & N-AcTrp DFEAEIMLDOZERIZL DL DEHEERS

.

4) THNTIVBIR OB T 5 N-AcMet & N-AcTrp DA ML (F5%)

HOCI 7264, BAROEITICEG$570730 T ZHWT HSA (XL TR {EARLBRZA T\,
fe bi&fifi HSA (CT-HSA) Z{EHRIL, N-AcMet & O N-AcTrp ¥RANIEE, FEUSHIRFIZI1TD HSA @
13 M ORERE LI DWW TR ET L 72, CT-HSA O L OFEEE L, EEEOB R 2B Mo
AOPP ZROFMHNTHY, LARNOBLOREEL 53 T HET MR RLZENRRIN
7z. ZOK§, N-AcMet & N-AcTrp OFRLNRA G LT-EZAH, N-AcMet IRINEED e AOPP
E'B KL OIVR =V EBORRKEIHIL T, 512, N-AcMet ANIEFO CT-HSA 1%, N-AcTrp
BIFRE LS EV ONOO™ 1HERE M TMOH THEREZ AL TV, EHIT DSC, CD A7 ML K UV
HART MV IO THTESINFI O 2 E LR R Z 7T L 72 £ 25, N-AcMet 2RI 5128 HSA

DOEAUER 2L, #EELTICHFE L TWAIENIHLNERD, ZONRIL N-AcTrp LVHE
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T, ICG ik L7z CT-HSA 2~ T AICH RN 5%, MR EHER & OMgias A T2 i
SL72EZA, N-AcMet [IARUSEE L O N-AcTrp &SEHEL T, HADBIENBIESNT. 77, I’
NIF7aL o> CT-HSA 133 2 THOIPIEA~ASNTERIL, control & LB LB 2 HLIR
JEDHRNBIEZRENTZ. —J7 N-AcMet TR TIX, N-AcTrp #INEEL0EEEIREE ORI D72
<, R ORE A B L Tz, LLEDOFE RS, N-AcMet X N-AcTrp &LEEILC, 77
LBRANZISNT in vitro KW in vivo TEOAN LB f O EAL N R &R UINAI TH % w]

REMEDS IRRIRELTZ.

DL B _RCTE7=L91Z, N-AcMet (X N-AcTrp &SHfL, 707 I AN W TEV A 72 bt
B O EAC B R A R T UINAI T2 ZE NIRRTz, KR, JSEIEIZED N-AcTrp D533
HSA 125U TR LR EERI B E, HSA OREELHIBLABICEREE 5.2 QDI ENRI LAY,
BAET NV T IV BB OTMAFIL LT ASN CELF IO THRF O LB S RSN, 5
ERLI L, S%Yas e )b HSA 8121309, HSA ZFIHL7ZR Ty 77U —2 X

72 (DDS) DBRFET 5 ETOH ARG T —ZI275bDEEZ LS.
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eSS

KR

HSA (Efs F##az) 13=7"0 S D E SN -b D% Chen D J5iE ITht~> ChENIEE D
Rz (BLAR) 2170y, BT, B HIRAAT o To R ICEBRICE A L. S5 /13 66,500 LL7-.
N-AcTrp, 7073 TIXFTAIT7AT A7 X0 ALT-. N-AcMet, Oct X BP Biomedicals (Solon, OH,
USA) LV ALT-. [Methyl-’H]-N-AcMet % Moravek Biochemicals (Brea, CA, USA) LV ALT-.
JVIR =G EIERREE (Oxyblot Kit) 1%, 733 24X 0iE AL7=. ICG Labeling Kit-NH, (X[F{—
LA ZERT OB A LT, 2 ofl, 33K, TEEEERIT T~ Tl 2L, el CoKIZA
AR ETITIY Q KA L.

WREH AT

SR T — 2 T AR E TR LT, AR ZEREN 2 BERICIR W T Student O t-1E %

AW T o7, fERAED 0.05 LA T CThAHEX, M EICH BEZEZNHDHEFMELT-. 3 BERICL LT

—HZZOUNTCIE Scheffe 1EIZEADZEILIIREZITV, EMRIEN 0.05 LL F CTHLHEE, FEHFHIC

AETHLETHMLTZ.

2RI ER

1. VA= LEEBEOEH

50 uM HSA (USHIAIE 1T 250 pM) % 10 mM AAPH & 67 mM U EgfEf @k (pH 7.4) T,
37°C, 1 REffH LI 24 FEfE A F 2" —h%, Climent ©H D HEIZ K > T HSA OB VKR=)VE

BAE L.
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2. ATy (HPLC %&ff)

HPLC 1%, 79V = MEEZ LML EEH LC4A IZEH: SPD-2ASUV # Hids & OVE
C-R2AX /m~ 7 T7 40— M7 — 2B E 2 LTeb D& AWz, 3B OERES, (A) 0.05M
NIA-FEREHE (pH7,0) 75, (B) 0.5M FERETNID 2% 519 0.05M M A-FERREER (pH7,0) ~D
30 REIOERRS TV MNEZ W TR 0.5mL/min TfT-o7= 20, EtOMHIT UV #E 280

nm DY ZF LRI~ TER TITo72.

3. DPPH FYHVAIE

DPPH TV F5HE1T Sassa HOBWAITHEL T{T-7- Y. DPPH A#k1Z, 0.25 mM DPPH &

% (in EtOH) & 50 mM 2-(N-morpholino) ethanesulfonic acid buffer (pH 5.5) &R ARG L CIREIL

15

. DPPH &IT, HSA K ONRIIFIDOR FEZ 40 50 uM, 250 uM &725 X9IZHIIL, 25°C,

20 A FaX—hME, v/ /a7 L —R)—&—"T 540 nm (ZBIF AW EZRIELT-.

4. DSC
DSC 1%, MicroCal fE# MC-2 /rZEEEEEHZEHAL THIEL-.

HESRMITR OB THS.

A E :1 K/min

TIVTIPRE 1100 pM

TN B :500 uM
BRI 167 mM VUL ERREMET R (pHT.4)

BENED T, WIRIORIER DT VT I iR i A%, B OUINEAL THED O T, T OREE,
85°C LA NETOMBTHIL, TIT AT AR R B M A IR T2 2870, "l iy 72 i

R ZENHALNII ST, BT —F T T NIIEMIE T 4T 47 T /LAY X L "Using
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OriginTM scientific plotting software"Z H\>, 74T 4L 7 &ITV, ZDFERIGL -8 FIEGR &

iR 2 TR L 7.

FIFICBITHHERR

1. RBREEROFR

HSA % 100 uM, S ERMAIOPREZ 500 uM 72589 67 mM U TRFEER (pH 7.4) T4
mL (ZFRL, BRI IEEL. A ARE G R AT RO 22 € MBS (PTH-400NC-D)
OEHRFEHS IZRRE L, B 7,000 Ix, IR 40°C IZEEL, 4 B ME L. YL, e e

BRHARNTA L HED D65 BE Y eRA v -,

2. CD AXJMV

Jascol-720 WA MeARIECENE W, mERAMEIOD CD AXZM UL, HSA EE% 10 uM (67

mM UL BEREE G pH 7.4) IS, 1 mm BAZTWTITo72, BIESHILL T O Thob.

HEF R : 250~200 nm
Sensitivity : 500 mdeg
Scan speed : 5 nm/min
Time constant : 8 sec

Step resolution  : 0.5 nm
Accumulation 01

SEHFR ISy A5 2R (Mean residue ellipticity : [0]) Xk (1) (ZEWRE L.

0
[0] T (D
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2T, 0 ITEAMEIE, | ITELVE (em), ¢ ITEHEREEVRETHY, kA (2) TRIND.
c=nCp 2)

ZIT, n IR, Cp ITENVRETHD.

3. DSC
DSC %, TA Instruments ff% Nano-DSC Z{#HL CTHIELT-.

HESRAEITROIEY THS.

A :1 K/min
TIVTIPRE 120 uM

BRI 167 mM VUL FERETET R (pH7.4)

BIEMEO RN, WIEIORIESROT VT IR A A%, FEONEL T T-. TOREE,
85 °C LA FETOIMETHAUL, 77 JATR AR B 2B T 5287, AR BuRR
ERITIEDHLNIC ol BN —F S TLATIERE T4y T4 T TN TR AN
"NanoAnalyze" %\, 74T 4L 7 H2ITV, T OREREL BRI EE Bl A O CTRETL

7.

4. EReXxI VI3V NVDHEIE (ESR AUy k)

AKFET (F) L X-Band B AL HLIEAEE JES-FA100 ESR spectrometer % VYT, ESR A

Uy VEIZED DL F O E S THIE L.

Microwave frequency :9416.9 MHz
Microwave power : 8.0 mT
Field modulation : 0.1 mT at 100 kHz
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Sweep time : 2 min
Amplitude : 800

Time constant :0.03 sec

eRaX o7V ORIEIL DMPO % W AE U Ry 7 YETHREILZ. 370bh, 4 mM g
{E7KFEK 40 uL & 0.5 mM B —ERPANK 40 uL, DMPO 20 uL, > 7 /LEEHRR 100 pL &0 45

R, REWIRZ A 5RT7 7y M/ WITTEEL, ESR 2EEZ W THIELT.

5. DNP HitdZ - VR = )V GBDEH

RS HSA DIV RO kI, 55 2 T EFAFRIC Climent & 0 J51% % O Himmelfarb
SOIFEICE S TEL . 67 mM U BRAREIIA T Z FAV T HSA 2K 5 mg/mL [ZFRH
%, V7NN R= % OxyBlot Kit Z T DNPH (ZXVFFEL, 15 uL % SDS-PAGE
I2&~>T 12 mA 150 43 CUk@EIt, PVDF f5IZ 60V 60 43 CHsE L, T DNP Hi{A% L 7= western
blot {EIC&Y, Yo T NVHOINVAR= VAR EIE T, £z, % PBS TEAZYE CBB 12L&~

T sample DXL/ EFEYA LT, fEHTIZ ATTO Densito (2L T{To7%.

AR DER

1. BRAMEEE

FRAMIEIE T Ultrafree-CL 3.0 7 (/L# —2=vk (30,000NMWL, Millipore ft) ZfEHL T
{To7=. HSA DT 20 pM &L, [PH] N-AcMet (TR TEDIZLE IEH ITIRWEE THY, cold
N-AcMet (2D 1~100 pM (ZAHIEL7z. 3UEHARK 400 uL A% MIFRIEL, 4000rpm, 25°C T 20
Sy TEE O BEL 7214, 300 L OJEE%E 4 mL S FL—ar BT MR, Ik o FL—a

YA H— (LSC-5100, Aloka) CTUH U RIREZRIE LT, IR OV T RIREE A BEEE) T R
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FE (Cy), X3V 1 3 FICHEA L COWDEM D5 1% (), Fo"\VE 1 5 4T0ICHEET5
Y OFEETANEE (n), fEAEEHE (K) &L (3) D Scatchard 7 v MIIVFENTLT=.
— K, -K 3
C_u =R, - Kyt ( )

2. @WHTe—Tk

HSA OJREZ 2 uM L7255 67 mM UV EEFERETR (pH 7.4) T 2 mL ICFABIL, Sf&HREEDS 2
~20uM (2725587 "m—7 (WF, DNSS) % 25°C Tiii T, iIRAL, mAEAI ML EHIEL.
HOEART UL HITACHI 8 F-2500 T2 55 G ot BER 2 T, b, FOMo s gz A

U MBIZSEBRSMAIINT T 5~20 nm ([ZREL GHELT-. F72, 7u—T7 O AT MUIZLLT

DFAETHIELT-.
Jab L I :WF (320 nm), DNSS (350 nm)
dOGR R :WF (350~450 nm), DNSS (400~600 nm)

BT —T DR H LRI LD B O DR D CRIE T 55 6, B AR IEEAE T
DRI R T DB RIEE F ORIHRIE DI GHELL TE=4— i, 7=, BHE ()

TR (4) 1T TELE.

Fi-F,
p (%)= x 100 4

1

ZITF ROF, (ZEBRUTPIEAAE T R OFE FICBITDEOL 2R

3. #EdbibfE HSA BEIR DTS, HSA-N-AcMet-Oct B EAEDILHE Rk

HSA-N-AcMet-Oct A KD LITIR E O S VEB BT I E LT
fl e EICE 9% HSA ¥EIRIE, -80°C IZERTFLIZ LR 7 7+ D HSA WS i AFF &L, 715
SR BTV (50 mM UL AU AT pH7.0, 150 mM KCI) THI 20 mg/mL £725 15T Hfi#

L7z, =D, 2 BIKRD HSA %ErF957-9, Hiload 16/60 Superdex 75pg 47 L% W CTRERIL7-.
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K587~ HSA 12, Vivaspin 15 (47 Hi%y-5:10,000) & 50 mM U F8h U7 MEER pH7.0 Z2
T, AT IRA IR T Z & O ALEEZA TV, Fof$AIZ HSA DOIREEDNK 200 mg/mL (2725 %
TieiEL7. JRAEL 72 HSA IiRIIHS SIS 975 % T-80°C THRAFLTZ.

HSA-N-AcMet-Oct A KRDIAERLIE, N F o7 Moy PG EEZ O T T 7. fih
LD FNAIL, Table 10 (ZFCL 7= WG LS T HSA-N-AcMet-Oct & REFEILL, 91 4
A#E T2 TSR ERT-. 2L C 2ol liiiad VT, AN —7 —F o 7RI
DL SR 2 Bl b LT, BRI AEAT AT 72 HSA-N-AcMet-Oct B A RO ILHE T,
Table 6 |ZFRLL7-icd L% DA LS T, 1ERI% 3 A MIEEL 72Ny 7Ly NEIRIZ, KDk

AL, § 2 BREEE T THELI-.

Table 10. Crystallization conditions of the HSA-N-AcMet-Oct complex

Condition (initial)

Droplet : Total 2.0 pL
HSA-N-AcMet-Oct mixture *' 1.0 uL
Reservoir solution 1.0 pL

Reservoir : Total 0.5mL
24%(w/v) PEG3350

50 mM K phosphate buffer pH7.0

Temperature : 4°C

*I contained 2.0 mM HSA, 10.0 mM N-AcMet, 10.0 mM Oct, and 50 mM K phosphate buffer pH7.0.

Condition (after optimization)

Droplet : Total 3.0 uL
HSA-N-AcMet-Oct mixture 1.5 uL.
reservoir solution 1.5 uL

Reservoir : Total 0.4 mL
28%(w/v) PEG3350
10%(v/v) MPD
50 mM K phosphate buffer pH7.0

Temperature : 15°C

" contained 1.4 mM HSA, 14.0 mM N-AcMet, 11.2 mM Oct, and 50 mM K phosphate buffer pH7.0.
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57 HSA-N-AcMet-Oct EAEROILFESRIL, 77440 —7 TN, ZOFFIRIKERIC

R ZETHITRRITHFE LT, ZOHGE LTl Gl TR = R IS RFLI2IREE T, PF (BL-1A,

BL-17A, NW12A) X SPring-8 (BL44XU) ~#giikL, Table 11 (ZRELZHIE R R, IREE, MiHas%

AWT X BETERZEGKLZ. HoNz X BREPTT —ZONEII T 0l T a0 r—

HKL2000""% 7=,

G 13y BEHETIT o2, P —FFF /LI HSA OfE it (PDB code 2vuf’”) % AT,

Az K ONEHEZER DR BT T 0T T3y — CCPA™® ND T 12T I Molrep® Zffi LT,

B, 7 us a3y — PHENIX'™ WO 7125 phenix.refine'® % T,

TLS (Translation Libration Screw-rotation) 2 /L —=>7"®

B

AxX AL

X707 bXyr— PHENIX WD

027 phenix.find_tls_groups Z L. 3T VOBELMETIZT0r T4 COOT'™ %

LT, Eo, s DS X7 175 2 MolProbity'™ % FIWTHERRL, 4y TR OVERL
X705 PyMOL'™ %48 A LT-.
Table 11. Conditions of the X-ray crystallographic analysis

' PF PF PF-AR SPring-8
Beamline BL-1A BL-17A NWI2A BL44XU
X-ray wavelength (A)  1.1000 0.9800 1.0000 0.9000
Temperature (K) 100 100 100 100

Pilatus 2M-F Pilatus3 S6M Quantum 270 MX-300HE

Detector (DECTRIS) (DECTRIS) (ADSC) (Rayonix)
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1. 7u730 T (ZLDBWEMET /v HSA DFHR

JRARL7= 300 uM HSA % N-AcTrp K U8 N-AcMet FMNBEEIEUSIIEED 3 BEICH LT, SmM @
a7 T & 67 mM U FEFRENR (pH 7.4) I CHXMISMT, 37°C, 1 KA F=~—kL, 3
FEDMEE{L HSA (CT-HSA) ZFHHIL ', 42—, A4 WK THENTTHIETIILK

SR DT, REIRAAT W Ve LTz, U T 95 £ T, -80°C TIRFFELTZ.

2. VA= )LVEGEOEH

F 2 EELFEAEIZ Climent SO HEIZ L > THAR=LVEGELZRIE LT,

3. Zu BRI (AOPP) DEE

AOPP DOHITE L Witko-Sarsat HDJ71k UZIOBPELT=. 20 uM @ normal-HSA % O CT-HSA
400 L (2 1.16 M FTALAYD L 10 pL, FEfR 20 uL % 25°C TIRAIL, 340 nm (ZB1F D0 R 21
ELTZ. 0~100 uM D773 T IRiE 400 uL 12 1.16 M I LAV A 10 ul, HilE 20 pL &R0

LHIELI-SDOF M EREL, AOPP EEA2E HLT-.

4., _XNAXTFAIFAE (ONOO) HERE

100 mM Ui o MEEHR (pH7.4), 0.3 mg/mL EZF>, 25 uM PeRur—43, 25 uM
HSA ZKSiELUTERIL, 0.3 N NaOH % FVCEBIL 7= 0.56 mM ONOO #A#E L 3:1 TIRAL

72. 37°C T 5 4y [MifE %, I 485 nm, H#OGIK K 535 nm CTHOGREEZNITE L.

5. SDS-PAGE

SDS-PAGE 1, 12.5% RUTZU/LTIRZ VA AW T To7=. XU E OG0\ Z13 7~ —7 )

TURT— R250 fEHLT-. S FE~—h—LL L, FitDOX /7 E % H -,
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TUMIET VTV (4718 :66,000), FLEET ERas S —E (431 #:140,000), HXT—E (43

F5:232,000), 7=UF 2 (4r 1 £ :440,000), ATy (451 E1669,000).

6. WHAIIUIZED HSA DIEEE{LOHIE

Trp FRILTEOREEEIL, AT EET=L—THIEIZIVRET LTz, d AT UL
HITACHI #1F-2500 FEZ55 e e EF 2 W, i £% 295 nm (Z3% &L, 300~400 nm (Z

BIFHH T L=, HSA 2% 2 uM (67 mM U FEFEER) (L CTfTo7-.

7. BvEEMT TV HSA ORNEIREKE:

7-1. ICG F7~uAkik
ICG Labeling Kit-NH, %\ T, HSA Z##E5kL7= ', %£7=, HSA 1295 ICG DIEGkRAHE

oL, HiGRE R LT

7-2. fEHEN)
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< ACHEHAE T TICG 5k HSA % 2.5 ng/g O R TREIRNERG-Li-. ~ UL L7
A2 VT, BUERZ SIS FRERIR DA 1 mL £R1041 70, 6000 rppm T 5 4yl oy BEL,
MA4% 100 pL ZERELL, Z O ITHOEE (Ex.774 nm, Em.805 nm) LV EEL-. ICG =ik
HSA #1453 43,30 47, 1 WE[H], 2 W5, 4 ReZICREIRD DO M A T o7, Fo, Beh1% 2 I
W% Oligian (FENE, f, BRI, ORI AL, SIREROEOCIRE L, HOA A= A E

(IVIS XR, Caliper life science) %\ T (Ex.774 nm, Em.805 nm) (Z5AME%EL, o L7z,
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