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THE ACID-ALKALINE TRASITION OF A SEA TURTLE MYOGLOBIN

'1\

'l'ile mícroenv.í.rcruuent, of the iron in a se-a turt.le myoglobin "Derm::x:helys COriacca" (Mlir) is
s tud iod using the spectrosc ..'cpic techníques U>H and oplical absorpt.íon. Optic.li absorption spect.ra
in Lhe visible region suggests a grcal ha;olo'lY betwcen ~'r and other myoglobins like whale, hum:m
and clq:hant. 'lhe pK of the acid-alkaline lransition is 8.4 slightly l~r than the pK of whale and
cqua 1 t.o that. of elephant myoglcbin. '111ell'R measurerrent.s of the iron spectra are cons í stent with a
dli.lll'Jl! 1.n heno pocket hydrcphobicity and in the charqe distribution in the distal region. 'lhe spect.rum
at r~1 7.0 is cnaracter í.st í.c of a h i.qh spí.n configuration with axí al, symretry (g ~ 9 = 5.95) At
hi<J},er pU tl1is signal chanqes in a way differcnt fran that observod for whale mSIocJl(;f;in.Wc observe Lor
MbTboth the formation of a lcw spin configuration with rhanbic distortion (9 = 2.56, 9 = 2.20,
9 "1.90) and of a high spin specí.es wí th rhc.rnbic distortion (g = 6.79, 9 ~ 5.18, 9. ~ 2.12), 'rh i s
sGtJ'Jes:;s a l~ring of S~11l1Elryat, the IlCIlC so that; ncw the x ..ma y dirL'ct.i~ are no {&lre oquí.va lont .
This can te explained by amino acid substiluti.on at, the distal positicns of herre or to offaxial
positioning of dista! res íducs, 'lhe coexí.stence at high pU (ri! = 11.0) of these two spin forms could
bc cxpl aíned by the exí s+ence of L";o,O protein ccnformations where the crystal field splitting fact.cr
fi und thc electrcn cxcn.mqc enerqy are of the same order allcwing the prescnee of different
cmfi'jUrations sírml t anoous Iy , 'lhe presence af diffcrcnt kinds of herres is ruled out by tnc
experi.Jrents. with nitrosyl, Mb~F sh.o.ving spect.ra very similar to those of whalc myoglooin. '111c [>1\ of ti",
actd-ajkal íne transition 8.3 ootained fran El>Rspcctra agrecs vcry well with results fran optica l
absorpt.íon,
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The reactivily of imidazole group towards p-nitrophenylacctate (P;·lPA)VIas

.i t ud.í.e d w í t.h sc vc r a I imidazolc containing compounds and a Bronsted relationshi.p has

Lh.'cn de t e r mí ncd bot.we e n the so cond o r do r r a t.e cons t ant;s (k2) for the rc ac tLou .md

lhe pKa of amí.da zo Lc groups: 10g k2 = 0.569 pKa - 2.755 (Juliano c t a I , Bi02:,)al1ic

Chemistry 11, 383, 1982). N"-benzoyl histidinc and Na-benzoyl histidine methyl estar

n.rvo k2 values 2 - 3 times higher than expected by the above Bronted relationship.

TI", reactions wi til t he s e two compounds wi th PNPA followed a second order rate p.r oco s s
.i nd the k2 val~:s are independent of pll . 'l'hese highcr values for k2 are dcpcudcu t 011

tl:e be~zoyl grour be bonded direct1y to NCt-amino group of histidine •

•. - -o The··~T is the only nitrogen of the imidazole group in histidines t.nat

is reactive towards l'NPA, and the tautomeric ratio NT_U/NTI_I\ is around 4. Thcrcfore,

any decrease in this ratio wil1 make NT more available, increasing consequenLly the-

t mí da zo l e group reactivity. " hydrogen bond, as shown .Ln the scheme below,could f u-:

vour lhe N
lI
_1I t a u t.oruer , dc c roa s í nq the abovo mentioned taulomeric r a t.Lo vPu r t hc rn.o ro ,

this hydrogen borid is possible only wilh the phenyl group attached to ca rbonv I 'lL<lUI'

af amide bond. This hypotesis 1.s under investigation in our laboratory.
(0"-
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