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AT, Fr 3 HPKOKRFEREER Yy N7 2105258 BEHLNCT R DI, RIS n7 Y G (1gG)
&, 1gGDAFRBTH HEab » FeDKEHTR, T LTRES 237 0 (AFP) OISR L UMIEKEE R 242, =i
EERNEE TMICE &, BEERXRE, BEEMNEL P EELAEGDEI LT, KEFEX Y MU BHALE
KEFHRERBIN LTH A7 BERRIETEEE, BHFHRERIUHE, ¥4 1720 FERGH LML
fo. SR TE BT A B OV T 7-300 KOIREENE T1T o 7. 1gGE K UFab « Fell5-95% DM EEIE %, AFPII0.001%-5%
OFEERF R, BEXREFILINOAFPE S ATNK (AFPERK) -2 C200-250 KORAEE: ¢4y, HEEm
HIERAFPEEKICOVWT, 140-240 KOBER TITo 72,

IgGH3 & UtFab » FekIBMEOAIE TR, B> Z00—05, KIEEPOREKESHE L. 12G, Fab- Felid &
BACEES0%LL L TS EN TV BRETHRBKIZ D Z ERRANT. —F, S0%LLT - TlE—RoAii273 KL
TCHMT D2 ENREINT. 5-50%D MBI Tl gk B3 1gG & Fab-Fo bk TIEMLCEPH S Z B & Mo 7.
T A DA R E oG, Fab * FeDFBEILOWT AR E 272 & 25, IgGOFRIKOIFTHFab « Fek B £200-270 KO
BEMET/NEK RaTWABZERBELNZ e, TORERIIY T URERKREVIZCEFCRZEHM LA SN
Wipoi, ZhbOFERPLIgEGREROAHARD R v b7 — 7 8700 FRE A Fab - FokEROTRER EERRD 2
EWRFEN, MEOERY oz y b (Fab- Fo) BRSLTHANEI DL T, Fr 37 HERD Biek
THEERH A F 27 ABET D Z EFHL IR,

AFP (184 L INED) KIS OBERNENS, XFRKOT e b rHT 2045 ABBEER, AFPFINZ L - TL10
Kt 140 KIZBWT 5 2 & 2B 6002 Uiz, B RXHET R 5 IXAFPE K OGN M Ae 7R 7 ok i safihs &
—FLTWAZLERELE, REYYy yELRUHBERRNET, 7o ¥ 7 200RESICHET 3 RGF0
HEEER ORI AE RS 2 R R Ui, 2R S ORBENE, AFPTINC X » T/ ERKENER EN B 20,
KEOTIEABHEES v T —2 28 LAWKE IR 0 KRS FOBHmER 0T Sl araeik 855 s v,

In this study, aqueous solutions of Immunoglobulin G (I1gG) and its 3 separated domains (Fab-Fc), antifreezing protein (AFP)
were investigated for elucidating the influence of proteins on hydrogen network of water. The combination of adiabatic
calorimetry, X-ray powder diffraction (XRPD), and dielectric relaxation was used to obtain thermodynamical, structural and
dynamical information of hydrogen bonding system in water with protein.

The heat capacities were measured in temperature range of 7-330 K. For concentration dependence on heat capacity for 5-95%
(IgGG and Fab-Fc¢) and 0.001%-5% (AFP) was measured. For AFP ices, the XRPD was measured at 200-250 K, and dielectric
relaxation was measured at 140-240 K.

From the adiabatic calorimetry, IgG and Fab-Fc aq solution was found to have different amount of unfreezable water. Moreover,
the heat capacity of the unfreezable water was found to be different between [gG and Fab-Fc aq solutions. When Fab-Fc have
larger heat capacity even though their hydration was smaller in amount.

From the adiabatic calorimetry for AFP ices, glass transition temperature of reorientational motien of water molecules in the ice
lattice was found to be higher temperature than that of pure ice. This phenomenon did not change by changing the types of AFP.
From XRPD, the crystal structure of AFP ices were confirmed to be the same with that of pure ice. By the temperature jump
method by using adiabatic calorimeter and dielectric relaxation measurements, the relaxation time constant of the reorientational
motion of water molecules in AFP ices was found to be slower than that of pure ice. It was indicated that the reorientational

motions of water molecules were prevented by the existence of AFP molecules.
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F R HBEFRPTB T 5 EMBHORESEE > TV EEEESFTH B, Z37 HoOE
FIRTIL, 20 HAFO L ORRRIAEE GBS 300 T2 <, IERME o BT (3
HIREIE) RRBERICERLTWS, 37 BOMERROBIR LA+ 2 S idamosan
ROBMIZO AR THY, # o 37Hoks - B0ihE, KFRIEOHREIEECEETHS,

WRIERERORMMIL [ 7 FKBERICBT 2KOKERFEFR v FU—27 23 28500
FE) 13, F U7 HOWEERR L BEICEERT S, S0 MEKEOMEERICEE LEHFRETH

Do MmXETHENE, RE 0T 2 G (1gG) OKERENSRL LEREREIZ) 2 MY —2RVE-T
W5, faff/ a7 Y GIE2 2D Fab FAA & 120 Fe FAA RRTF RTINS
EHL, ZOXNTF FEHEBBERL L FAA CRIEOBNEDN TR TH B, &0 BOMRESR
RAERCD RIS RIRANICEMT LT3 D0 FAL L~ ST 2 2 ERTE B, kSR
I TOEREERO BN D a0 7 ) v G OF FAA &0k ST I B R A KTk
ML, BEOWRS A BORAVICRLNAKTIK L IR AMEE LS Z e ERHLE, Zh
BREERZRO TV IREMS 7 AO L 572, BRMIES bI2RO_7F FERLOKTAE |
HHIRR>TWHZ L EFRLTREY, D TARENANRE VLS,

AR THL KRBT RIS AE R b2 2 FHO AR Y /37 B (AFP) OFHWAKEIEDOIEIRR
FRERL TS, —RICHRF oy BOREABEDOEE. BENC L LRVKEPET, BiEsh
tﬁ@ﬁvmﬁmmxﬁéﬁm@@énéﬁ‘xﬁﬁ/néﬁmf&@ﬁﬁﬁﬁTMﬁmmﬁkﬁ/
NRIBETEIREEZT D Z &0, KAMOKEEE T A T3 7 2ATBRET AT T AEBAEEIC
BRI BET D &V OIRBREVO THER L, KER~OFMY GKEML7AH ) 2E) F—71
—MRCKBEES AT IV ARBELTH I ABEBEEOETE2 b7 6928, Rl& 27 ESFi
KFERONE~MEAT D Z LR REICRKET IR TRENEOABES AT I 7 2528 —1
WEILA S REBREDC LREFRTLEVWIERTHS, ZOHKRIITHME 27 BOTERESHTH
FENDRATHEDTHERTHE, S5, N E—EMNR L UHEETORERIEED &k
BNEBOKRBES T A 27 2OBEME FF N2 OBRE L0 @O & Bk X SER
R OIKDBTERBRRSE o BORERFEOCHEEZZT RN L EALMITE R,

UEDI W, BRI TIES AT HEKEDMEERAZH > T, £ OFBR L FOWRERLE:
MWEZREZEZ T, LoT, FMIHLE B ORMIHRILE LTHLMmELHIbOLRD S5,




