The Binding of §-lodopyrimidines by Human serum albumin
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Fig 1] x.alu}9} o] Lambert-Beer’s Lawd] Obeysti ¢lth. & 104 mole/l8] = DL
T FL& BESE 99494+ 5-Iodopyrimidines ¥E#ks] Optical absorbancyst x4
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Table 1 Extinction coefficients of 5-Iodopyrimidines

5-Iodopyrimidines pH wave length(ms) |-conc.(mole/l) Extinction coeff.
5-Todo uracil 5.5 280 7.568+10"8 6.05x10"8

6.8 280 8.273 . 6.02 ‘

8.1 285 7.975 6.15
-2-thionracil 5.5 275 8.756 6.12

: 6.8 275 "1 8.545 6.45

8.1 230 9.8394 6.24

-6-methyluracil 5.5 270 8.563 6.38
: i 6.8 275 8.478 6.75

8.1 275 7.89%4 6.99
-2-benzylthiouracil 5.5 245 6.275 7.07

6.8 250 7.997 7.08

8.1 250 8.782 7.13
-2-methylthiouracil | 5.5 250 5.878 ’ 9.41

6.8 250 6.263 9.82

8.1 255 6.094 1.05x 104
-2,6-dimethylthio | 5.5 250 5.523 1.21
uracil 6.8 250 5.457 1.28

8.1 250 5.882 1.32
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Fig. 1 The Relation of Concentration and

-optical absorbancy for 5-Iodo-2-thio-
uracil

Fig. 2 The Absorption Curve when
5-Iodo-2-methylthiouracil and
albumin were directly mixed
at pH 5.5 (1: Standard curve
of 5-Iodo-2-methylthiouracil.
11: Immediately after mixing,
111: After 72 hours.)
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Fig. 3 The absorption Curve when
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at pH 8.1 a8 U HEREG 2 nob KRl Sl
fedetane 4FEA Fod, A 5 fpEel WE %4 2ComplexZ HETN ERHA:
Aolzli 47t Hr},
(2) 5-Iodopyrimidines %F@ Introducing groups} #A4NM Alxle HEh Cellophane
SacE st BHERS st 728948 5-Todopyrimidines ##%¢] optical absorbancy
9] #b3 & Table 29 7).

Table 2. After 72 hrs., the optical absorbancy for 5-Iodopyrimidines

wave length0 optical absorbancy reading
5-lodopyrimidines, pH, -
(ma) with albumin, ‘Z;tbg?;}; net

5-Todo-uracil 5.5 230 0.439 0.451 0.012
6.8 280 0.459 0.478 0.019
8.1 235 0.457 0.431 0.024
-2-thiouracil 5.5 275 0.491 0.519 0.028
6.8 275 0.494 0.530 0.036
8.1 230 } 0.521 0.567 0.046
-6-methyluracil 5.5 270 0.487 0.528 0.041
6.8 275 0.489 0.551 0.062
8.1 275 0.465 0.533 0.073
~2-benzylthiouracil 5.5 245 0.361 0.422 0.061
6.8 250 0.464 0.540 0.076
8.1 250 0.514 0.622 0.108
-2-methylthiouracil | 5.5 250 0.385 0.484 0.099
6.8 250 0.486 0.596 0.110
8.1 255 0.448 0.618 0.170
-2,6-dimethylthio- 5.5 250 0.376 0.668 0.292
. 6.8 250 0.351 0.682 0.331
uracil 8.1 250 0.388 ; 0.752 0.364

5-Iodopyrimidines ¢ Human serum albuminf$| wmame wipal FHEE 5-Idopyri-
midines ¥%S) WS KIS 224 kTS dutl, 14 Slodopyrimidines
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Table 24] 1}el optical absorbancye] ##{kzt o2 ¥t Lambert-Beer’s Lawel] fkaled
Rehsioh, | | |

_ Table 3% 5-Iodo-2-methylthiouracils} Human serum albuminffi®] #&4& ¢ tue
3 ol ol R L Frko 2 & b-Iodopyrimidines$t Human serum albumin B¢ %
SE+% Rl o, Table 4= o F £AFEES HEE Datacls.

Table 3 The typical differential dialysis experiment (at pH 5.5)

albumin tube control tube

out side in side

in side g out side
!

i
]
Vol. of soln.(ml) Y | 1

conc. of 5-Iodouracil
(molejd)

7.568 %1075

|
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moles of Human
serum albumin *

5-Iodouracil (mole/l)

After 72 hrs., conc. of 7.264%10~5 l ______ ; ) 7.454 x 105

moes bound 5-Iodouracil*¥* 2.11x10™¢

Lound pyrimidine per 7.39
total protein .

% Calculated on assumption of molecular weightof 70,000

3% Under the conditions of the present experiments, particularly with such low
protein oncentrations, the infulence of the Donnan effect on the 5-ledopyri-
midines distribution is negligible.

Table 4. Moles of 5-Iodopyrimidines bound by 10 ml. of 0.2% Human serum albumin

5-Todepyrimidines J pH 5.5 6.8 i 8.1
5-Iodouracil ‘ ©2.11x 1073 2.52x 1)-9 '3.83x 1)
~2-thieuracil 4.62 5.58 7.3
~6-methyluracil - . 6,41 92.23 1.03x 1078
-2-benzylthieuracii 8.63 1.08x% 163 1.57
-2-methylthieuracil 1.05x 1075 | 1.13 1.62
-2,6-dimethylthieuracil 2.35 2.58 2.67

Table 4% Yepi =ZE #FL 0.2% Human ‘serum albumikn 0ml F #HAs e
5-Todopyrimidiness] mole# & 1}ebull AYH ol E g HES ifﬂ;, 5-Iodopyrimidines
FA Iodines] B Introducing groupe] st =tel ﬁé‘ﬁ"l‘ sl g&E U,
olef & M- E2 5-lodopyrimidines 4#FN lodined /-3 #srel electron donating
forcest Fopge) o2l TFE4 A fEE/E(poarizatron) & °T2HA, .,pyrimidine:-j}?-s] 5ol
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A€ lodine® o = electrond shifts} 10 Yo 24, Iodine #5452 R electronegati-
vity® ZA F4 97 dEelebn A del. 2 #REA o5 Human serum albumin
T4 cationic sitefifel & et 5 WL FHEHE IFA Hed FHERY It dAe2
Azt Heb, 3k8 Human serum albumin 4337 5-ITodopyrimidineset #5&dol 9
Cationi(g' 93.11%6)71- 2eh SAskA fEAE A et Bhe M. Klotzd] PigiR2A R T
4 dvh. & RE #std Serum albumin 47N 4 Aminofp g2dte] -OH groups
=NH*, -coo 49| residuesth -OH group® -OH~O- #A Energy9} -O~NH- #&&
Energyfje) 559 =2 Wt =NH* residuedrt: -coo~ resduest A3k #HEE 1%
i stch, g Human serum albumin 3R : AR &S -OH groupst -coo™
residuesst 9 & Aolwlk Aol @el Ao whel FEAe 2 Human serum albumin 53T
KEEFe  ~coo— residues -OH groups F4AEE &+A A¢ls Cationic sitedd
=NH* residueswtel F# 5o, 5-Iodopyrimidines) ?OH;} electronegativity® 2%+ #
3t #EE S o1EAR] da 4F .

Table 44 #&ld FE--3 PHe A+ 5-Iodopyrimidines 277 Todines] #3t electron
donating forces} 4 groupe] EfEA He @} Human serum albuminste] §EAEe] H
#2 27 & @4 gow, Uracil 3 vcpi Thiouracil XA A4 Ak o
ZAA2 924 45 gk, dH B HEE 5-Iodo-2,6-dimethylthiouracil®] 7%~
= oh2 pyrimidiness] Hele] R Z #HAES 2ol Fx Jvh. ol el e ATH
o] -CH; group #%-& electron donating groups] kst Van der Waa’s force Z7tol ZEHA
gokn A7 Hell

(3) ¥4 R vlxlE PHY 4% ; Table 49 f&std PHyF Zo43kel =ebA #Fa&e] F
A3 gLs %<4 gk, o)H e HEL PH =51 e} Human serum albumin 47 H
A9 Configurations] ##s14) 5ol s8¢ Anioned] et AR-& HEIAT 457 4%
olgbi A7tsch. &% Methyl orange9} serum albuminfie] #HAHEES 3 I.. Klotz
= ﬁ;}%’:oingl Sul s B5 Ut

Human serum albumin 4+T-/Ne] ZA st ¢l 714 residuesd Histidime pk valuert
5.6~7.081 o 2 alkali¥: ksl A= HH 9 Free Nitrogend) 4] WHgkkel utal AR oz
A7+E]=], ¥ lysined] e-amino group9 arginine®] guanidine group#:g pk valuest
9.4~12.09 o2 Aelx PH OLITa AL o5 grouptsl 4 4719 Free Nitrogenel vt o
42 5174 positive charge® i}ebjel Cationic sitez fEstAl H& =l Az,

w3} 4 Human serum albumine] 5-Iodopyrimidines$) anionice site®} #& g X
2 electrostatic interactione 2 & stA "Atr. g4 PH %—7]-°ﬂ w2} Human Serum
albumin 47y Configurations) 1B#{EE Zo] Loz 4, Lysinee]t} Arginined] mEiik
groups] ¢t electroctatie repulsione 2 M 2-$ A Hirel AR FbetAl R, °f
qT AnE HAWEA A WA WRoEA T BEY HARE TIY PH F7b e
F7HA dAClEa 47 Ho.
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5-Iodopyrimidines® Human serum albuminfiie] #584] g9 o588 #HAEL A
5-Jodopyrimidines 57R% Iodine;ﬂ] E3a Introducing groupel #she] wlel #|slA =rh.
oh4] @4 #5AE-S 5-Todopyrimidines 5+FP urh #8at electron donating groupel &
7 gl w2k & ® FopeiA Az 2T Aok B4 olE THERMY FeEe =% PH
Z7te] vt 271 b e 98 ¢l PH =s1¢] WelHuman serum albumin 4
FHBAY Configuratione] ##stA g o= 4 4T electrostatic repulsions] (k¥ A=
+ Al AR, o o Ae) HARS BRY EEAGT A4 AL. olHE
KB #RE 292 slo 5-Todopyrimidiness} antithyroid actions} o= BRRE #
I YEY BBRS dond #AEY & antithyroid activity BFle HEd 4= 4%
Aok,

AERE E4A =ad AgkBi BN KBx4t BREBEAA ARz,
ABCTRACT

Studing the binding of the 5-Todopyrimidines by human serum albumin we
oObtained the following conclusions; 1. The more strong elctron donating groups
in the molecule of 5-Todopyrimidines, the larger the binding force with human
serum albumin. This trend seems to be attributed by increase of polarization of
the electron donating groups in 5-Todopyrimidines molecule. 2. The binding
force of 5-Iodopyrimidines by human serum albumin is increased with the pH
increasing could be occured the configurational changes of human albumin mole~
cule, and this new binding sites of human serum albumin molecule would form

t4e intermolecular complex with 5-Iodopyrimidines molecule more strongly.
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