Coordination isomers of histidglglgcine copper(”)complex investigated }33
tcmperature depenéent CW~ESR and CD spcctra.
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i.]ntroduction

Tlﬂc side-chain and backbone donor atoms of Pcptic]cs are Frcqucnt!y in compctition for the binding sites of metal
ions. |n aqueous solution of histidg]g]gcine (HG) and coPPer(]D the coexistence of Peptide (P> -~ and histamine (h) -
tyPc coordination have a!rcac]y been detected for the comP|cx [Cul_]* }33 ESR method (1] ]n this work our goa|
was to give further evidence for the existence of these coordination isomers and determine the thermodynamic
parameters of this cqui!ibrium by the }-u:|P of temperature dependent CW-ESR and CD methods. As a
comParison, temPerature dcpendcnt ESR SPectra were recorded for the {CULT—L I} comP|cx of g|5cy[g[3cinc (GG)

in which Peptic]c—type coordination can on|3 occur.
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2. Expcrimcnta|

ESR and CD sPcctra were recorded between 28% —~ 328 K in stePs of 5 K at Pr"‘]=705 in the cquimo|ar solution
of COPPCF(“) and lﬁistidy|g|3cinc (c = 5mM). ESR spcctra were recorded with a BRUKER ]:_|c><535 £ 500
spectrometer. For higher CD eF\Cect, the ana|oguc histidg|a|anine comP[ex were used for CD measurements which

were done !35 a Jasco J ~-815 CD SPectromctcn
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3. Simulation of ESR spectra

Tcmperaturc éePender\t ESK SPectra were simulated 5imu|tar\cou5!3 by the
EFPRTEMF [2] program. The program fits the isotropic FSR parameters
calculated for 273 K (go, AG coPPcr(”) EHPerFine couP!ing, ay nitrogen
suPcrhypcr{inc couP|ings) and the a, B, \ relaxation Paramctcrs which describe the
linewidth (WM|=U+BM|+VM|L). The ESR parameters at a given temperature were
calculated bg the cquation:
QM-Q Q. (T-T)+Q(T-T*+Q,(T-T.)?

where TO= 273 K, QO is the value at 273 K_ and QI ,Qz’ (25 coefficients can be
fitted to describe the tcmPcraturc c]cPcnc]cncc of Qﬂv) Thc isomer ratios were
calculated }33 the \/an’t Hog relation:
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Isotropic ESR Paramcters at27% K and their linear c]cPcnc]cncc }33 temPcraturc.

L=HG L=GG
isomer p isomer h
Q. Q,rdeg| Q, Q,/deg| Q, Q,/deg
S 2,1153 1,2e4 2,1437 6,8¢-5 2,1202 5,14
A,/G 63,0 0,036 604 ~0,05% 67,2 -0,007
an, /G i4,5 = 11,5 = 4,1 -
an./G 14,0 = 12,5 = 11,7 -
a,/G 21 0,235 34,1 -0,084 14,7 0,15%
B/G -9.,8 0,055 -16,6 0,155 -6,7 0,072
/G 2.1 - 1,9 - 0,8 -
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Tcmperature dcpcndent CD SPectra could also be decomposed into two
component curves. T]ﬁc alteration of the componcnt ratios agrees well with ESR

results.

Tcmpcraturc dcpcndent ESR and CD spectra offered detailed information
about the Peptidc~ and histaminc}tﬁpe coordination isomers of l’)istidg[g@cine
[Cul_]* compicx. Thc results showed unambiguously the existence of the two
isomers, howcvcr, this detailed analysis resulted in the opposite isomer ratio
comPared to earlier results [I] Thc histaminc%ﬁp: comP[ex (~80 %) dominates at
room tcmpcraturc but its amount decrease raPidlg with tcmperature and the
pcrcentagc of the Peptic]c-typc comp|ex at 55 “C could reach a!rcac]y 40 %. T:rom
the c]ﬁangcs of the isomer ratio the thcrmodynamic Paramctcrs — the standard

entha|PH and entropy changes — of the isomer cqui{ibrium were also determined.
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