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Tris(amino acidato)cobalt(IIl) as a Promising Ligand of a Protein

FURUHARA Masayasu' YASHIRO Morio ™

Abstract: Novel type of ligands were prepared and their binding to a protein was investigated.
[Co(Tyr)sl, [Co(Phe)sl, and [Co(Trp)s] were prepared as ligands, and their stereoisomers were
separated. Their binding to bovine serum albumin (BSA) was studied by using frontal affinity

chromatography (FAC). The dissociation constants (Xi) were 106 -

108 M. The Ki values differ

between stereoisomers. Three amino acid molecules are accumulated on a metal complex, and such
complex is promising in designing effective ligands of a protein.
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Fig. 1 Four stereoisomers of tris(amino acidato)cobalt(III) ([Co(aa)sl, aa = Tyr, Phe, or Trp).

[Co(Tyr),], [Co(Phe);], [Co(Trp)s] (Tyr = L-Fma
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Ak & BRI EE, [REEITR > 123Xk H 5 DT,
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TFTABT A, B 25 cem IZFE L THEH L. Dowex
50W-X4 (H A9 1 ZHE 3 em DA T AH T AT, &S 15
em (ZFE UCHEMR L, SR LEKIFTNT, A 40K

Witk, AT T T 4 NE—THUHELZHEDE V-,
UV-vis A7 k~LiL, Jasco V-530 ZfEf L. Ao
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Fig. 2 The apparatus for frontal affinity chromatography (FAC).
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Table 1 Absorption maxima in the visible region for each isomers of tris(amino acidato)cobalt(III).

The 1st d-d band
Amax (nm) (Abs)

complex fraction

The 2nd d-d band
Amax (nm) (Abs)

identification of stereoisomers®

[Co(Tyr)s] Cc2 520 (0.007)
C1D1 528 (0.010)
C1D2 533 (0.006)
[Co(Phe)s] C2 520 (0.004)
C1D1 525 (0.003)
C1D2 525 (0.0005)
[Co(Trp)s] C2 520 (0.007)
C1 510 (0.030)

370sh @

370sh @ A-fac

A-mer

370sh @ A-mer
374 (0.004)
370 (0.005)

361 (0.003)

365sh @

a) sh = shoulder

b) Peak was not observed due to a huge absoption band in the ultraviolet region.

HIENTHINDEN, FFICZDOZ L EMaEd 5 E5IT
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AT N VOWNABK &0 E L= fE R % Table 1127,

K ZEET D LT LE S 720, I LI-BiK
EZFOFEFRE Uiz, D720 BE MR T2 DI R IAT K
DEEIIBBIZDOHETHD, TN, MY A(T 3

JTYER) A MAIDEERTH L Z 2R LT D,

10)

3—2. FACIZLKD MU A(T I /T ¥H Man
Jb RAIDEE(R & BSA & OFEA OHIE

Uy R=-B R EEORIS ZRET D HEDO—D
LLTCT7R Y ENT T4 =T 4 —a~v NI T7 14—
(FAC) 3SEnBHNTWND, &7 Uy REFIEZ 37 D
EL O EETEMRICHESSEDI T 7 4=7 44— v~ |
777 4 =T KRR OEGEILS /37 Th% BSA % [H
) AR E OB 2 — E U Tl A L, T
LETORMBD 2 WVITEIE (D ZRET D, T5&

K=8/ (V-1 - [4, (1)

OB LD, 2T, K IIMREEEE. BIXAL)
VA RE (7 2NITEELISNTWD BSA DF) |
VITHERM S OB O 7 v v N TORE, 1, 1T EAE
AR NEAOWHD 71 v M ECOERE, (4], 13E
KEOOEE, ThbH, VEBLIOY & bic, EBICIIA
MO DAE AR O TEL) & LTHET D,
H LAl DS hSWgEEE, EReic

K=58/ V-1 )
L%, DFED, ZOFEEHAHONTHEEOMREIIZIS T

TAUCDWHOBNN, £ & B FIORE%RE 725
72O GEEBRGICKODZENTED, WHOT7 v
MIEETHOT, ZOWEIL, 7Ry ¥ LVT 7 4 =T
g4 =~ 7 T7 40— FAC) LRI D, RER B
& LCLCo(Phe),] ® CID1 i/ DRPEFER A Fig. 3 1R
T, HREHZOWTHIE L7-fE R % Table 212F L 7=,
[Co(Trp) s] D C2 R MMFFIC K E RIEHOBENZ R L
770 CLARAMICEA L TiE, 300 mL DFBHRK % Ml L T,
#9 18 MR Lise1d 721, HEPES ¥ IC U 0 B 2 T, JIE
BT, LrL, AWl 7 7 L—X Oifatio
EERAY 999 43 TH D7D, K 1000 53 T & IZFERE —
BEFRMI L, BAX— b SH D HIETRE L, T ORE,
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Fig. 3 A typical FAC result for the C1D1
portion of [Co(Phe)s]. Flow rate : 0.25 mL/min.
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complex fraction ¢ (min) V(mL)» K (VD)
[Co(Tyr)s] C2 36.0 9.00 3.0 x 106 A-fac
C1D1 53.5 13.4 1.8 x 106 A-mer
C1D2 63.0 15.8 1.5 x 106 A-mer
[Co(Phe)s] Cc2 30.0 7.50 4.0 X 10
C1D1 38.5 9.63 2.8 x 10
C1D2 415 10.4 2.5 % 10
[Co(Trp)s] C2 493 123 1.6 x 107
C1 (2000) (500) (3.8 X 10®)
Methyl Orange » 11.0 2.75 Ki=4.5x% 1043100
Methyl Red 16.2 4.05 1.4 x 10 Ki=4.5x% 1063909

a) Because flow rate was 0.25 mL/min , #= 1 min corresponds to V= 0.25 mL.

b) The Vvalue of methyl orange (2.75 mL) was adopted for the V; value.

¢) The reported values were taken from studies around 1960, which were determined by measuring the concentration

of unbound ligands using such as dialysis.

23, [Co(Trp)s] Clpiorid, C2Him LV b & BT A
ETDHZ ENDbIhoT,

F7-. BSA L DIEARTHNZ ENHSNTWD A F LA
LyY (K = 4.5 X 10 M) > ' {2V FAC THIE L
72 A, WHFRRN 11 4> SRR 2. 75 mL) TH Y .
hx kL,

3— 3. B I LOGERY T N-BSA R &4
Ky DP-E

@) KXo, REEER A 2RO D720121E, B OfEN
VI TH D, B ORDITITIE, (1) RITFESWT, A
W1/ Al (MY, fedic 1/ (Al - (V= V) (umol™)
Er7ay ML & MtEomi R 1/ B . o
N -1/ KERTZENS, BERDDLGE, ? HDH
WX, Bl v - 1 (ub) . fiEc (7 - 1) - 4], (nmol)
E7ay NT5 L, MY A B, BHROEED A%
T2 D, MU D B EROBFERS D, ¥

BSA L OREGTEEPHRESNTNDIATF VLY KEH
WT, FAC ORERFHEEZTFIRDZLICED, B EEK
Wiz, AF L RO FAC DREKEEEFHNT MR L
Table 3 1R d, £/, B ZRODH72OD LFk 2 FEFHD
7ray NEATo R %, Fig. 4B X WFig. 5ITRT,
MEZNENND BEBIO LEERDL &, Fig. 4
DTy FBIE B = 0.019 umol, A = 14 uM3E
AL, Fig. 507y EMBHIE B = 0.024 pmol, A =
BuMPELNT, CEIZHRESNTNDE AT L Ly -
BSA @ K fEIZ 4.5 x 10° MThHH, *? K TRD=
BEHWVETH-T, Fig. 4D vy Mo HbENTE B
Ofi (0.019 umol) ZHWT, (2) b K EZERD

77, FERA Table 2 12F & 7=,

K(I

Ligand + protein =——> ligand-protein
<

DA DA
K, = [ligand] [protein]/[ligand-protein]
THYH., BANIREM TERIND, £ BEDORET,
WALERE, AL TCOWAWERFRREDEIZR S,
Lo T, K fEIE, A LBEDDRED TRODRT
Eheb, KAEN/NSWIEE, KVERRBRETHET S, T
b bEENRRNT L EERT S,
AL THA LTz [Colaa),] @D A fEIZ, 10° 2D 107
M OEFICHY, EFICHBBEATHZELEEZRLTND,
BT X BESEIRD BRI T L E R Y | BAERE D2
I, 1.6~2.0 EREETH 7=, £/, [CoPhe);] LV b,
[Co(Tyr) ;] D EFBETIRLFERT D EnbhroTz,

Table 3 FAC Results of Methyl Red of

Various Concentrations.

concentration (M) ¢t (min) V(mL)
10.0 14.6 3.65
5.0 15.0 3.75
2.5 15.4 3.85
2.0 15.8 3.95
1.25 16.0 4.00
1.0 16.2 4.05
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Fig. 4 1/[Alo - (V- V%) versus 1/ [Alo plot of
methyl red. The intercept of the y axis indicate

1/ B;, and the intercept of the x axis indicate
-1/ Ka.

[Co(Trp) ] iX. [Co(Tyr)s] <°[Co(Phe)s] LV & & HIT
FI—H/NSRET, AN EbO TR\ LR ahoT,
& JEEEAR A TR L TR WOEEED Trp O SCHEREINE £, = 1.0
X 10" MTHEOT, > NIRRT I )TV Mlbk%
BT D Z 2k, #9600 1%,. HDWVIXCL Ry DEE
EE CTEZBETIUE, BTFHERIEEL I D2 Enbn
5770 [Co(Trp),] D 107 HHWNE 10° M LW I KD K fil
I, M7 VT I SRR THIERHMBIALTND LD
DHTH, KT TADREEDOBITHD, TRDH,
73 WA SHERME LICERMT AL T I
FRHA L D HHTEWVICHELSFEET D2 EBbho T,

SEOT R EMAAGDED L, BMEHE T20 x 20
x 20 = 8,000 FEFDLERY T RE/ED Z LN AMRET
b5, NIA(TI/TTH M) v Q1D sk, #
YRTIRERT DI REED BT, BERAZATHD
EEZLND,
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