|

) <

The University of Osaka
Institutional Knowledge Archive

Title |RUTZ2ULBREDEABHBRIEIIS—FVET
IWRTFRZESHABEDLELES

Author(s) |=H, #®N; FE, &; kik HsA

Citation |=49FimXE. 2010, 67(12), p. 686-689

Version Type|AM

URL https://hdl. handle.net/11094/77679

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[— % ]
RUT 7 IVNBEDERRERIZHES 27— ET VT F R 3 ELHEA
AN el =T )

BEH s e SR R R Mokt

RN N N TS RS Ay S R Sy S RE Sa=e Ny
(T560—0043 KIIFEFHAHRLITLT —1)

3 E

a7 =T NARTF RO—>THD (Pro-Pro-Gly)s (UL F PPG5 L&) 73 10mM D
LiClIOs Z&te A X 7 — VR THRIU T 7 UL (PAA) EEAREZERT A2 &2 /AL,
PPG5 D'EEIEE % 3.23 X10-5gcem3 & L7=H4A. PAA & PPG5 OE /L G/C 73 0.06
E0.3DHLDIZONTITEY NALNT-DIZXT L, G/C=3 DIFKITZEHTH Y . Bk
BELHEN S DERZREARITIZE A EFEL RN EBRDo T, ZORIKRL D, PPG5
BRI DWW T ZaEEEITV), fiE O 3ELHA — 1 REOEBIEENHE LY
HLRBOKEmWNZ &, Thbb, LED PAAHOGFIEIZL > T, PPG5 D 3ELEANE
LLZEEIND Z R STz, I, ZOBRN PPGS & PAA M Off#EES G V-
WX TR TEL Z LR LT,



1 %
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(Pro-Pro-Gly)<>(Pro-Hyp-Gly) 72 & O 0 K UBAL 2 KD~ 7" F REHIE, gAY\ DT
HLARRLT L a— AT 3 ELHA - 1 KEO MR 3 LR A— a VB LR [1,2]7-
D, AT—=FUDETNAXTFRE LTEL OMENRH H(8-8], thkx72aT—r 7L
NXTF ROfbptgEE L 3 EOHAOLEME OMBEIX. =7 —7 v ORI Z
H7eDOETNE L THIETHIERICHE I LTS, FEEE, 3 HOLEAMEDIREITK
TOREMIL, HEROEWE - REICRKET D, ET AT TF FOF K& LERHER
ZOEPOEAEERIZ L > TEMMICHEE LB AICHE LOWREPHRE STV D
[9-13],

AIFREDO T FEROBEME T, Tx1LaT7—F T AT F KRB Y ) — VIERT TR
V77 VNAEREEAEREERT S Z 2R L, EAKROERIZL Y ET VT F NH
DRPFHREITHEMTHOBML CWDAHAEERES BRI ZENTRIND LG, 20D 3
B O AMEOREMICHMNEREEY 5252 E0RBIND, £ TAETIE, A4
J — VR EIRART T 3 H O ARG S 415 (Pro-Pro-Gly)s (LT, PPG5 L#&9) &R
U727 UNVEBRORA S ) — ViR z2RG L, BREBIE XV HA RPN 28 LT-, & 512 PAA
BEZE < LTHE LS RERIC OV TEIREEELRIE 217V AR O % 51
R REEAEZ CHAEERET D Z LK HEERERIZE S PPG5 80 3
O AMIEDZEMHIZ OV TN,

2 EB

PPG5 (2% (BF) 7T RWFZERTORE 2, RV 7 7 U LERIZIE Polymer Source #1045 -
¥)55 1B Mn = 20000, EE 5078 Mw & Ma D Mw / Ma = 1.09 GHIZHsF 0T — % o —
MZ X 2)DE (PAA323) % v iz, #%#E OREHZ ST Beckman Optima XL-1 34T 8
D & T O 72 PR A E 2 150 mM O &K 25°C T TV, IR Ao = 675 nm -
L—H—% AW THEFEHREZMIT L, Mw% 2.33 x 104, z- %) & & Mw D% 1.04
ERELT, BONTZ My L0 ZORBIOEEFHESES 323 L AL o7, 272 L., &
BT U Tt U7z PAA323 ISR DR ZE AT =Yg 5y (Ao = 675 nm) LB ICITENZE
T DIRE LT 0.142 cmig? & 0.328 & FHu 7=,

BARREIILLTOFIE TR LZ, £9°, PPGE DA ¥ J — VIRIR AR L7-1%, L3
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D LiClOs LN PAA D A X ) — VERIR A N %, PPGS DAVEIRIZAI T 5 E 8575 wepes 13
4.1 x 10°(25°C TORE B E cpros T 3.23 x 10°g em™S, /LI FE Cc T 25.3 uM (Z4H4) | LiClO4
DE/NVPRFEN 10 MM, Z LT PAA DEE/HED weaa=0-23 x 103 DR A L 7=, 15
ORI D PAA323 D PPG5 ITXf 3% E/LEE Cp/Ce i3 0-3.03 ThH D,

IO DN, CplCe = 0, 0.00149, 0.0588, 3.03 DIFHEIZOW T, JASCO-J720WO
M oGt Ho, EAREHELZRE ((10 225 55°C) KUY E (210 —300 nm) DB
Bl LTHIELZ, b D C/Ce (= 0.00149, 0.0588, 3.03) (Z 323 # 3 U CTF547- PPG5
DT 7 Y NVEEL =y MIRTDENITZNZEIL 048, 19, 980 ([Zxfid 5, 72721, iR
FEFREN 1T~V F = BUEIRSEE 2 IV IR LdE (dT/dt) & LT 12, 30, 60 K/h Z£&H]
L7z, 72, Cp/Cc = 3.03 DIRATRIE & PAA323 HUMIA K (PAA O E R/ #HI13 12 2.3 x 1078,
25 °C T Cp=76.7 uM ([ZFHY) [T DWW TEIFDEHELRIE %2 15°C & 45CTITV, EEKRD S
BB A 7o, 7272 L, JEHGEL K B 2% ALV/DLS/SLS-5000, &1 FH B &F I i%
ALV/5000E/WIN, FEJIZIFEZEF O FE Ao = 532 nm © YAG L—¥F—% v, #ELAISIX
30° 25 150° £ TO 13 MEEAT,

3 MRBIUVUEBE

AHFZETHY o T2 IR EREIR T, PPG5 KU PAA323 1 10 mM @ LiClOs & & X & /
—VZELEfRT HDICR L, EROJ7iETHEL L7 PAAS & PAA323 OIREEIROWN
Cp/Cc =0.0588, 0.303 DH DI OV TITHRIETHAB L BILEEE U, £220E X
PAAJBED E5 L ILicih< 7e o 7=, F72. CplCc=0.0588 O _EEARIRIRIZ OV TIEH
MIEEAERIE ST, PPGEIRIZE A LR LI Z L bnd, &b, —REPICH
72 CplCc = 0.00149 DIFIEIZ OV T b, Ao=230 nm TOE/LF5M = Fl2z0 1T PPG5 BIMIATK D
213 FREIZHAD LTEY ., —EBD PPGS5 §H13 PAA323 S L HA KR E L L. ThE L= L& %
BD, b, A% ) —/LHTPPG5 & PAA323 BWHEAIREZ B L= 2 & AN bnDH3,
ZORREN /& L TEIC PAASD IILAR XL L PPG 8100 N A ] o> 25 A AH FL AR 8
WX PAA SHO VAR Vg & PPG {0 KT 2/ M OKBREANET 5N, ZhEH
DT HTDITIE, RKOETFRHED R HET N_TTF REHW 570 EOFEM 7o Gt
MUBELEZ BILD, WTHIUTHE K PPGS DR 72 DARUWMT & 227030 & T8RO TIAW
IRA O CHAEPER S ND Z L B0 5D,



fin )7, BIZEW PAAJREE A FFD Cp/Ce = 3.03 DIFHRIZOWTIZEIC R 2 2 FIEAE U
moTo, ThUE, PAATREIOSIETIX, PAA BHICHEE O PPG SHMFEA LTz, A X/ —/LZ
X T DD IRNE S EDP R SN DHEENE AT LB HND, Z OWROEIIE
BELINE 2> & WA S o T2 BT OFIR ) Fr9481% 15°C, 45°CIE2 8.2nm TH Y | PAA H
MR O OE 7.8nm LT E A EEDL LR T, T2 6, PAA DMBEI 22 AT T, PAA
EEEARZODRAEERITIFEAEFELRNEEZ LD, £ T, ZOWRICT5M
DR EEAENED S . PAA323 174E T PPG5 DIE2EE) 4 F17-, Figure2 (2, Z D
IRAVEIR DIRFEZAL OEE (dT/dY) 2 12 Kht & L7568 0 thiia . PPG5 o BMIAKIZ
®g BT — & LIRS, ARIEM & SR TTIRATETE D[ G230 1Y PPGS HMENE D34 & A
CEICZIR L TWA L HICRx D2 &, 2D DOIRETOD CD A7 MV ORAIZIFEF
CTHotzZ &, FEITIF-10C TOHE 235 nm TOE/LFEH RN CHER[2]T IR Shiz A #

=NV TOIELEADMEIZEN &b, HAEKRFIZBNTH PPGS A3 EHLEA -1
REDOEB A RT Z B35,

153 B TR MR ORI & SRl O BRI (Figure 2 FOMIWERR) 76, T Eh
FRETOIELBTAKLDN L AREICHIET D[z AfEH 5 & DAL B0%IZ%fIGT
% [Olozo 1L H ORHE THER AL, Z OHR & BB AR OZE S5 b A ORRIEE Tn &2
RIRE Te &2 RS o7, PAATRINICE Y | TmiL2°C 225 40°CIC B L TWW%, PPG5 H
MR TIL, 20CTIREFETOHEHN 1 A E LTIHFEL TWDHDIZX L, IBATEKF T

IET R TR IELBEABELZ RS> TWDLZ ENDND, ZORFO PAA SHOE R/ HIT
23x 103 (B E /RN D, 3 E LA PPGS5 X PAA §H & A K& R L 72 IR RE CIE(E

LTV EEBEZLRETHD,

PPG5 AR D HHEAD Tm & T MEE—FH L TWDHDIZx L, HAKRERD Teid Tm
F0 B ICIENZ Enn, IBRERLEHEZZEZ THEBREZIT-7-, KITITIR S 720V AMKIR
M&U%%mMWﬂ@mﬁEhEEEQMEE(u—me)T\mezmﬁbk%%&
FF LDz L, Figure 31279 X 912 Tm & T D ZITIRELGHE O L5 &4t
DEHEICR D, ZOZ LITHEEERERIC s Tary R A —va VEEBOEE S L <ES
25 2L aRT, IR AT LD ITRGEIR T O 3E B AL PAA H & T AR Z AL
LTW5, 77205 3AKD PPG5 & PAASHDRT 4 RKOBENEE B & 3ELE AN
SNV ENHEEDKTOERTHD EE X HILD, )7, Figure 3 W TH7=
(dT/dt)=0 ~D Tr & Tm DIMEEIL E HIZ 365 CTH Y, HELILZHoELS THUX, PAA



T#4E T TP PPG5 DEAfS & MEFHAIICHEIT L TV D E W2 5, Z DK 91T LTk 7= B Ay
WRRETO Tm=Teld, B D 2°C & i35 & 30CLL EEv,

WIZ, B2 BT FEBREEZITIC, PAA(E(E R TO PPG5 O 3 B & AMIE L EAIT Xf
T LR B R AR D, 3ELEAMRIED PPG5 628 PAA SHE A IKZ R L T %
Z L&, HEHPPGS b PAASHEHEAREIR L) D L 2BETH L, RN TERETHD
A, RO 3T OMRE— S & Pl OFEPHERI S N D,

3Cc——C;, C+Pe—CP, Cy+Pc—CyP 1)

Z Z°C, CIXPPG5 Hi—f, C3lLPPG5 D 3HOLEA, PILPAA Hi—#, CP|XPPG5 Hi—
& PAABEEGIR, £ L TCPIXPPGS D 3 EHHA L PAAEAIREZFRT, PAA DIEENIC
FAET D728, 14RO PAA SHIZHEED 1 R E 21X 3 EOHE A PPGS M A LI EHAKD
AR T 5, 3 DO HEEH K, K. KOERXNEWERFUEZFIATS &

K =[C5]/ICT

K’ =[CP/[CI[P]

K" =[C3P1/[C5]IP] )
C. =[C]+3[C3]+[CP]+3[C5P]

C, =[P]+[CP]+[C5P]

25 5 DHEN. FRRXAENLTHIENTE, ZNH %< & 5 EEDE DD DE/NVE
EEAHETED, £/o. H M@ TD AR T, WXL RBEL N5,

_JC3]1+3[C4P]
B

f 3)

CE Ca~DEGEBITHE D) = XNV E—Z b ZAH, FT-EAK CP ORI E) = % v
b EAH ET D & SEHEER K & K ORERFMET



AH , AH'
K=K exp| —— |, K'=K"” exp| — 4
p( RT) p( RT) @)

THZOLILD, 22T, RIFRMES, TITMHEE, KoL KOIZHHIER TH D, I HIT,
Csl P26 CiP BRSNS & & Do Z v —2{bkA PPG5 84K & PAA $OAH HAE
RIZHEASLEEZDE.CLEPIL CPRRINDBEEDOK 315D B H =R/ —Z(k) ]
RS, K =K?3 72 5 BRI RN T D,

PAA % & £ 720 PPG5 721F OTRIRIZXT T 2B HIFR 1T, Cc & AH & K& 52 % LEHRT
&%, \WE, Cc=25x10°M ., AH=-200kJ/mol, K°=29x102M=2 L4 % & Figure4
D— SR DF B, Figure 2 @ PPGS BRI 2 — B b G o5 FITET 2
BRI 2 IIEHH L T D, ZHISK LT, PPGEIAIKIC PAA ZIRINL 7= & & Ofisfsih
ﬁ®%%ﬁ@\é%KQ¢AW&K“%@ié%%ﬁ&éuﬁwm4@%%ﬁiwaz&%\
AH’=-10 ki/mol, K*=105M" & L7-3 BT 2RO AR TH D, 22
L. Cc & AH & KoODffilE, PPG5 HMIAIKR D & & & [ UfEA e, BBIRE S K O 0
PiSICEA LT, Figure2 ®FERE LG LTWS, £72, ZOFMET Tk, [CP]<<[C]
T%éﬁ\mwp>mJ@%0koLkﬁofJ%AﬁET?@M%5®3E%ﬁhfﬁk

. 3ARDPPG HE 1 AD PAASHOEELN KT TH D &) FHEERFIN, Z 0P Tl
BHTEX5Z &5,

4 F&®

AW TIZ, 27— DT INXTF RO—>THhD PPGE N AKX ) — /LR TRY T
7 UM EBEREZNT D2 L. ZOEIZIEN, PPGS O 3 HLEANE L ZEL
S5 xR LIz, £LT, R T 7 UIVBERINZ XK 5 PPGs @ 3 EHEADLELL
Z, RONCR LT — 2B Lo TR TE A2 2R Lc, L LG, Hin
THWZW DOPDOREIZIE, FBRTHEGEH SN T RN DOREENTEY . BLEHE
TITIRE LIl — A 3, PPGS @ 3 L HADREDOHE—DIRIRTH D LS
IXTEA, ZORELYIAKIZT A0, BRI OERE) ) K OFESET, EIZ
IEEEROHEE (BVEE - B IOV TOEENRERMEREZ G LERH D, K
R THW R TIIESEROSEEILT L @< N2 E0vh, CplCe DEIFAABE S 41,
M AU ORIERRNETH Tz, 5%IT. ETAXTF R - @+ - WEOMAE D
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[Regular Article]

Stabilization of the Triple Helical Structure of a Collagen Model Peptide by
Complexation with Polyacrylic Acid in Methanol

Yusuke KITA,*! Ken TERAO,*! and Takahiro SATO*!

*1 Department of Macromolecular Science, Graduate School of Science, Osaka
University (1-1, Machikaneyama-cho, Toyonaka, Osaka 560-0043, Japan)

A collagen model peptide (Pro-Pro-Gly)s (PPG5) was complexed with polyacrylic
acid (PAA) in methanol including 10 mM LiCIOs. While PPG5 solutions of a
concentration 3.23 x 10°g cm™ were turbid at the molar ratios of PAA to PPG5 C,/C
= 0.06 and 0.3, the solution was transparent at Co/C. = 3. Circular dichroism
measurements on PPG5 solutions showed that the addition of PAA up to C,/Cc = 3
increases the triple helix—coil transition temperature by ca. 30 K, indicating that the
triple helical structure is significantly stabilized in the presence of small amounts of
PAA. An association—dissociation equilibrium between PPG5 and PAA was proposed
to explain the stabilization of the PPG5 triple helix by PAA.

Key Words: Collagen / Model Peptide / Complex /Triple Helix / Helix-Coil Transition



Figure captions

Figure 1. Chemical structures of PPG5 and PAA323.

Figure 2. Temperature induced transition curves of PPG5 in MeOH including 10 mM LiClO4 (Cc =
25.3 uM at 25 °C) with (solid curve) and without (dot-dashed curve) PAA323 (Cp = 76.7 uM at

25 °C).

Figure 3. Heating and cooling rate dependence of Tm (filled circles) and Tt (open circles) for
PPG5 in MeOH containing 10 mM LiCO4 and PAA (Cp = 76.7 uM at 25 °C).

Figure 4. Theoretical triple helix-coil transition curves for PPG5 solutions with and without PAA

(Ce = 25.3 uM).
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