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The electron transfer within several dipeptides and their corresponding phoephorylated dipeptides was studied by

electron pulse radiolysis, laser photolysis and electron spin resonance. The electron transfer rate constants were

calculated by data modeling and kinetic analysis. It is found that the phosphoryl group in peptides participates the

electron transfer process, and reduces the electron transfer rate in all cases. These are very important in life science

since every biological process refers to the phosphorylation and nonphosphorylation of protein. It may be concerned

in personalities and individualities of the personae.

life science of today has been developed into a

molecular level, even an electron level. One of the key

points of molecular biology is to clarify the relationship

between the vital molecular structure and its function.

Of late years. It has been found'1"31 that protein

reversible phosphorylation associates with diverse

biological processes such as transfer of extracellular

signals (hormones, neurotransmitter, nerves impulse

and cytokinesis), interaction of proteins, regulation of

genes expression, adjustment of enzyme activity, cell

proliferation and malignant transformation, so much as

with decrepitude, because the phosphate ester acts as

energy-reserver and energy-releaser in biological

systems. However, nobody knows that how is the

action process occurred in it up to the present.

For the purpose to clarify the real action processes

of the phosphoryl group in protein chains in biological

systems, we comparably studied the electron transfer

(ET) within several dipeptides and their corresponding

phosphorylated dipeptides synthesized in our laboratory

by ZHAO's method1*1 as the model of protein, because

aminoacids and dipeptides are elementary units in

protein structure, by the methods of electron pulse

radiolysis, laser photolysis and ESR. These dipeptides

and phosphorylated dipeptides are:

IPr-Trp-Tyr IPr-Tyr-Trp IPr-Phe-GlyOEt

Trp-Tyr Tyr-Trp

NDM-TrpOMe NDT-MetOMe

Met-Trp

(iPr symbols (iC,H70)2P = 0 ; NDM symbols N-

diisopropylaxy phosphonylmethionyl; NDT symbols N-

diisopropyloxy phosphonyl tryptophanyl; Phe symbols

phenylalanine, Gly symbols glycin, Tip symbols

tryptophan, Tyr symbols tyrosine, Met symbols

Methionine. Et symbols ethyl; Me symbols methyl)

The ET was observed from the radiolysis and laser

photolysis'71 of an aqueous solution containing 0.2 mM

dipeptide or phosphorylated dipeptide saturated with

N2O at different pH values. The ET direction in iPr-

Trp-Tyr is from Tyr residue to Trp residue cation

radical, i. e. the electron is transferred from Tyr

residue to Trp residue cation radical along the peptide

backbone. Trp-Tyr cann' t be initiated by N •, because

it reacted with e^ . It implies that phosphoryl radical

build up firstly by initiation of OH • or H • created by

electron radiolysis of water, then the ET occurred along

the dipeptide backbone. This means that the

phosphoryl group participated the ET process and could

stabilized the Trp residue cation radical.

The participation of phosphoryl group in ET was

proved by means of data modeling'81 . The ET along the

peptide backbone was observed directly by ESR in Trp-

Tyr, iPr-Trp-Tyr and iPr-Phe-GlyOEt.[9] It occurred at
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different temperature from phosphoryl radical to

aromatic ring of aminocid and then from phenyl radical

in Hie residue transferred at last to peptide backbone.

It witnessed also the existence of the phoephoryl

radical in the irradiated phosphorylated peptides and

the participation of the phosphoryl group in ET of

phosphorylated peptides at first process.

The ET was also observed from Tyr residue to Trp

residue in iPr-Tyr -Trp being as the same as in iPr-Trp-

Tyr, but the ET rate constants were less than that at

radiolysis of corresponding nonphosphorylated peptides.

The ET rate constants under different conditions

obtained by the data modeling and kinetic analysis are

listed in Table I.

Table I. Comparison of the ET rate constants in phosphorylated

and nonphosphorylated dipeptides

pH

2

7

10

7

Initiator

NJ
NJ

N;(Bri)

NJ

Peptide

Trp-Tyr

Tip-Tyr

Trp-Tyr

Tyr-Trp

R. C.

do's-1)
12.1(20)twl

4.3

3.5

6.7tll]

Peptide

iPr-Trp-Tyr

iPr-Trp-Tyr

iPr-Trp-TyT

iPr-Tyr-Trp

R. C.

(IOCS')
4.1

3.5

2.9(2.0)

5.8

From the table's data it is clear that phosphorylation of

dipeptides in different sequence at N-terminal Trp or at

N-terminal Tyr decreases the ET rate within the

dipeptide. It may be very important because Tyr kinase

cell growth factor is a kind of polypeptide hormone

playing an important role in cell proliferation by

combining the specific receptor on the surface

membrane of target cell, evoking the Tyr kinase on

receptor.

In the case of the dipeptides being composed of

Met and Trp the ET from Trp residue to the three

electron-bonded radicals containing sulfur atom (S. ' . )

was observed in NDM-TrpOMe and NDT-MetOMe

aqueous solution at pH = 5 and 10 initiated by • OH

and Br2 using electron pulse radiolysis.

It has been found that * OH and Br2 oxidate the

Met site and Trp site in above dipeptides containing

sulfur, and three electron-bonded radical and indolyl

radical formed simultaneously, then the ET along the

peptide backbone via Trp-Met occurred.

The ET rate constants in NDM-TrpOMe and NDT-

MetOMe were measured and estimated by data modeling

and kinetic analysis. They are showing in Table II.

Table II Comparison of the ET rate constants (or oxidation rate constants )

in phosphorylated and nonphosphorylated dipeptides

(or aminoacids) containing sulfur atom

pH

5
10(9.4)

5
2
7

Initiator

OH-orBri

OH-or Bri

OH-orBri

•OH

•OH

Peptide

Met-Trp

Met-Trp

Trp- Met

Met

Met

R. C.

—

(>106S'') [12]

—

7.7xlO9M-'Sr1

8 . 5 x 1 0 ^ ' ^

Peptide

NDM-TrpOMe

NDM-TrpOMe

NDT-MetOMe

NDM

NDM

R. C.

6.9

8.6

2.9

2.0xlO9M-'S'

3.7x10^'?'

From the data in Table II the ET rate constants of phosphorylated dipeptides NDM-TrpOMe AND NDT-
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MetOMe are also leas than one of the corresponding

nonphosphorylated dipeptide Met-Trp. The oxidation

rate constants of NDM are less than Met.

Even the rate constants intermolecular ET initiated

by Br2 and Q2 involving tryptophan and phosphoryl and

nonphosphoryl raethionine are the same as

intramolecular ET; Trp/NDM more less than Trp/Met.

(initiator Br̂  p H 4 . 5 , 2.89 x 10sM'S"1 =4.7 x l(fMl

S' ; P H 1 , SAxKfU'S-1: l.Ox ltfM'S"' .)[14]

According to all above experimental results it has

been found that phosphonyl group plays a very

important role in ET and oxidation in phosphorylated

peptides. From the existent data it would be going to

conclude that phosphorylation of the dipeptides even

aminoacids decreases the ET rate constants, changes

the selectivity to initiators and increases the stability of

peptides radicals in more pH range. These may be very

inportant in the life science because almost every

biological process refers to the phosphorylation of

protein.

The atman of the universe from microcosm to

macrocosm substantially is a process of variform energy

conversion and energy transfer containing ET. The life

phenomenon in the world anytime also is a process of

energy transfer containing ET. But the differential of

the life phenomena derives from the composition and

construction of the eveiy-body itself (themselves),

then the being appears in a number of different forms

and the human being and life phenomena appears in a

number of different states, individualites and

pesonalities. Such being the case, one would think that

for instance, could those persons who is combustible,

highstrung, hotblooded, nervy, even spasmodic, i . e .

all tinderboxes aren ' t lacking in phosphorylated

peptides in neurofibril of the body? Could we should

not supply them befitting phosphorylated chemicals?

And inversely, could those persons who is blinkard,

retarded, dopy, dully, even dumpish, i. e. all

hyponoias aren't overfilling phosphorylated peptides in

nerve fiber of the body? Could we should not supply

them apposite dephoephorable chemicls?

It is came to light that the associated anamnesis

and learning of fruit flies is concerned with the signal

cascade system of cycle adenosine monophosphate

(cAMP), because the gene product for dunces is

diphosphatase of cAMP which act to learning and

anamnesis through three possible paths: cAMP-

dependant phosphatifying of proteins, cAMP-dependant

gene expression and cAMP-dependant control gate for

ion routewaytl5]. In addition, It is well known that

lecithin being composed of unsaturated fatic acid,

phosphate, acetylcholine, glycerin et al having a

popular molecular formula Cr^OR] • CH2OR2 *

CHiOPOzOHRjCR, ,R2 are fatic acids, R3 choline) is

a natural soul ataractic and the lecithin content in brain

cells of crackskull is only one half as much as normal

personane . These all are concemd with the

phosphates of neurofibril in human brain cells. A

fortiori, it is deemed of late years that phosphoprotein,

cholesterol and glycogen are exhibiting most important

action in brain information transmittal and the food not

only in more extent affects the brain growth and its

fuction evolution, but also can govern the personae

mentality and behavior17 . So that the abovementioned

discussion is not only a ratiocination and hypothesis,

but also probably a fact, i. e. the individualities and

personalities of personae are dependent on the extent of

phosphorylation of neurofibril in brain cells of them.
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