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Fig- 1 ESR spectra from 77 K irradiated histone H3-
caffeic acid binary mixtures; observed at 77 K (a-
f) and room temperature (g1). pH 4.5 and?.0,
respectively
(a) caffeic acid, g=2.0044, AHpp = 0.93 mT,
pH 4.5 & 7.0 (b) histone H3. g = 2.0039,
AHpp=2.13 mT. pH4.5 & 7.0 (¢) H3-CAr 5*
1, g=2.0045, AHpp=1.53 mT, pH4.5 (d)
H3-CAr 50:1, 9:2.0046, AHpp = 1.59 mT,
pH4.5 (e) H3CAr5:1, g=2.0048, AHpp=
1.04 mT, pH7.0 (f) H3CA, r 501, g=
2.0046, AHpp = 1.50 mT, pH7.0 (g) caffeic
acid g=2.0043, AHpp=0.84 mT, pH4.5 & 7.0
(h) histone H3, AHpp = 2.65 mT, pH4.5 &
0 (i) H3CA, r5:1, g = 2.0048, AHpp =
0.90 mT, pH4.5 (j) H3CA, r 5031, g=
2.0047, AHpp=1.0 mT, pH4.5 (k) H3-CA, r
5:1, g=2.0048, AHpp=0.84 mT, pH7.0 (1)
H3-CA. r 50:1, g=2.0048, AHpp=0.89 mT,
pH7.0
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Fig-2 ESR spectra from 77 K irradiated histone H3-
sinapic acid binary mixtures: observed at 77 K (a-
f) and room temperature (g1), pH 4.5 and 7.0,
respectively
(a) sinapic acid, g=2.0045, AHpp=1.21 mT,
pH 4.5 & 7.0 (b) histone H3. g = 2.0039,
AHpp= 2.13 mT. pH4.5 & 7.0 (¢) H3SA. r
5:1, g=2.0044, AHpp=1.22 mT, pH4.5 (d)
H3SA, r 50:1, g = 2.0045, AHpp = 1.52
mT. pH4.5 (e) H3SA, r 5:1, g = 2.0048,
AHpp=1.20 mT, pH7.0 (f) H3-SA, r 5031, g
=2.0043, AHpp=1.40 mT, pH7.0 (g) sinapic
acid g=2.0042, AHpp=0.92 mT, pH4.5 &.7.0
(h) histone H3, AHpp=2.65 mT, pH4.5 & 7.0
(i) H3SA, r 51, g = 2.0046, AHpp = 1.0
mT, pH4.5 (j) H3SA, r 50:1, g = 2.0048,
AHpp = 1.18 mT, pH4.5 (k) H3-CA, r5°1, g
=2.0046, AHpp =0.94 mT, pH7.0 (1) H3-
CA, r 501, g=2.0047, AHpp =1.10 mT,
pH7.0
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Fig-3 The ESR spectra from 77 K irradiated his- Fig-4 The linear relationship of Rsc to r from irradi-
tone H3-sinapic acid binary mixture: molar ratio 20 ated binary molecular mixtures of histone H3-caffeic
1, observed by gradual temperature growth, pH acid- H3sinapic acid: pH 4.5 and 7.0 respectively
4.5and 7.0 (°) H3-CA, pH4.5, (A) H3-CA, pH7.0, ()
(a) observed at 77 K (b) observed at 133 K (¢) H3-SA, pH4.5, (A\) H3-SA, pH7.0

observed at 193 K (d) observed at 253 K
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Fig-5 The simulated ESR spectra on observed ESR spectrafrom 77 K irradiated binary (a) H3-CA r 5%1, pH4.5
(b) H3-CA, r50:1, pH4.5 (¢) H3-CAr 51, pH7.0 (d) H3-CA, r 50:1, pH7 (e) H3-CAr 5:1, pH4.5 (f)
H3-CA, r 50:1, pH4.7 (g) H3-CAr5:1l, pH7.0 (h) H3-CA, r 50:1, pH7.0
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Tab- 1 Reaction probabilities of main electrophilic components in H3 with e,

Electrophilic —CO " NH— —S—S—  Other electrophilic
components in H3 residues in H3
Amount of electrophilic components in H3 135 1 9
Rate constants of reaction with e;q/molil Lt 5X 108019221 ~10100%] 4 X 10801:12]
Probabilities of reaction with ey, rk;C;/Z;k;C;] .100% 83.3 12.3 4.4

FRIE N EER AT E M A RIRA R TYERE, ENTSKE BT e YA HE AR BT
~10"mol 'L 's . T EHWEANIHSS T RARAS I A B AR e e TR AT SR R A R
HoAz L FVERESR T E T H3 hRER T4 WL 2,

Tab. 2 Values of one electron redox potentials of electrophilic materials and their lowest

unoccupied molecular orbit energy

Compounds gV /eV Redox_potentials E/V
Caffeic acid 1.79 0.54016]
Sinapic acid 1.81 0.59
Histidine 3.02 —
Phenylalanine 2.43 —
Tyrosine 2.55 0.93L7]
Cysteine 2.02 0.920181
Tryptophan — 1.08M

O dy 0= BB R R A
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ESR STUDY ON RADIATION PROTECTION OF HISTONE H3 BY
HYDROXYCINNAMIC ACID DERIVATIVES

Lin Weizhen Tu Tiecheng Dong Jirong Yao Side Zhang Jiashan Lin Niayun

(' Laboratory of Radiation Chemistry, Shanghai Institute of Nucl ear Research, Chinese Academy of
Sciences, Shanghai 201800 )

ABSTRACT  Radiation induced electron transfer between histone H3 and some hydroxycinnamic
acid derivatives within binary molecular aggregates has been in vestigated by means of resolution and simu-
lation of ESR spectra from those aggregates ¥ -irradiated and recorded at 77K respectively - The excellent
linear relationships, which were made on the basis of simulation of composite ESR spectra relevant to
those binary aggregates with various molar ratios of the two components: between spin transfer ratios
(Rsc) and molar ratios (r) of the aggregates indicate that those hydroxycinnamic acid derivatives have ef~
fective potential for repair of the radiation damaged protein by abstracting electrons on peptide carbonyl
radical anions in protein- These results are in good accord with our previous studies on radiation protection
of DNA and proteins via charge transfer from the damaged biomolecules to hydroxycinnamic acid deriva-
tives- The hydrogen bond formed between peptide carbonyl in protein and phenolic hydroxyl of hydrox-
ycinnamic acids within the aggregates has been illustrated as the major pathway for electron transfer from
H3 to caffeic acid hased upon pH dependence on the linear relationship between Rsc and r of irradiated his-
tone H3-caffeic acid aggregates -

KEYWORDS  Histone H3, Caffeic acid, Sinapic acid, Ele ctron transfer, Peptide carbonyl

radical anion, Phenolic hydroxyl radical



