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L Hclinis a basic element of secondary structure from which the globu-
| ‘w;ptpmihﬂwwlz,, Since true native protein exists in water solution the
 strugtural behavior of protein is determined essentially by their dynamic
~ properties, However, the problem is rather complicated beeause a major-
ity of proleip structures has been obtained in the crystal state. Here we

huve studied the dynamic properties of poly-L-glutamic acid model in

& helical conformation in water solution. It includes 16 Glu residucs
placed in 4.5 wrns of right-hunded a-helix structure built with the data
of Pauling & Corcy (1951). In acidic water solution st pH sbout 3.5 poly-

L-glutamic acid undergoes the helical conformation. Thus, our model bas

non-ionized side carbonyl Glu groups, as COOH, and ionized terminal
groups, as NH34+ and COQ-. Anmalymnfa&;h:mgmggsms&:s -
no special sense. So. we have concentrated solely on dynamic study of

peptide skeleton from Ca-atoms. Computational system included helical
fragment. water solution molecules, and ions of sodium and chlorine.

There were introduced 11 Na and 9 €1 jons Whlchsgﬁﬁklﬁg‘ﬁgaj =
charge of the sysytem. Numerical simulations were perfanmed on t

hybrid supercomputing system K-60 at the Keldysh Institute of Ag
Muthematics, Russian Academy of Sciences. The initial pa
ries. from 0 to 500 psec, carresponds 1o the refineme GET
the model. A dynamic trajectory of a-helical poly-I ¢lo
been calculated from 0.0 1o 25.0 nsec. We have inspected fit thons
the Ca-chain at cach integer numbers of time, in nanoscconds. Th
been done by calculating the absolute shift values of Ca-atom positions
at the next 1.0 nanosec intervals, The model has displayed several fluc-
tuation modes along the dynamic trajectory. The most interesting modes
show the distinctive shifts of Ca-atoms. These modes include two adja-
cent in the turns clusters of Ca-atoms which are placed approximately
at one side of the helix. The observed modes arc intrinsically dynamic
feature of a single fragment of a-helix structure. And they suggest play-
ing a key role in dynamics of protein molecules.
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L ction of UV riduation, The feme
 tioning of photolyases is bused on the reaction of photoinduced intermolec
- ulax electron transfer. Especially interesting fiom the point of view
chemical mechanian & (6-4) photwlyase, which S C ok

0ot been definitively established. Multiscale indeling, combining class
- maleculir dynamics and quantum chemical calculations of photoexited
states and resetion coondinate, is uble to resalve some of the contradictios
existing today in understanding the (6-4) photolyuse mechanism,
The present study considers the main stages of the (6-4) photoprodms
uct repair by (6-4) photolyase including photoinduced electon s
fer Teading 1o the formation of a photoprodroduet radicul, breaking

optimized geomelrics were obitained for modeling the repair reaction. '
involving various farms of the critically important amina acid resadue

~ His365. whaose role in the repair has been extensively discussed in the
literature. In the case of neutral His365, the photoprodiet radical reur-
~ ranges by the OH-group transfer, for which the enzyme reduces the
_ reaction encrgy barrier. In the presence of protanaied His365, eleciron
asfer coupled to proton transfer takes place leading 1o the farmation
onated {neutral) photoproduct madical. In order for the repair
d along this path, it is necessary to adjust electron
uct. Estimates of the effect of the macromo-
encrgics were carried by computing
cs compnsing the repair rection
f o0 quantum chemical method
“Within the framework of these calculations.
he cleet e 1§ malrix clements were also evaluated. The influ.
- ence of the macromelecular eavironment on electron transfer ener-
gics was cvaluated using classical molecular dynamics. To assess the
electron transfer reaction rate, the results of the quantum chemical
and molecular dynamics calculations were combined. The estimated
electron-transler rates indicated that the rapid recombination of the
radicul pair takes place in the presence of neutral His365. The presence
of protonated His365, acting as a protan donor for the photopraduct
radical. may substantially slow down back clectron transfer. Thus, the
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mg ‘me gcl l:ltt:uﬂdﬁb (’tt mm) at iht Ecwci ui’ﬁ:l Thiz
' veriehrac, The stimulation frequency was 35 Hz. the ©
o vy‘vanad in tht: range imm 20 to i 35 mf‘x Ta n:gl:-— :

ixﬁﬁimm of hghvmf!aung sensors iue;atcd on ﬂu: an&mm- up 10 itziﬁ:tu? ft»tcs;. pr:ﬁ (11 ), Within 5 miny
arks of the rrunk and lower cxtremities aimig the axes  ture was raised 16-:37°C the smount of APY i nere 1t
nt in the hip, knee, and ankle joints. _The asscssmentof - 1o 1421+314 {p=<t 051 Subscquent apphmum uf wpm
activity was carricd out when the subjects attempted  cenimation of 1 M slightly decreased ﬁwmmy af AP Emm
pmg»}:k;: movements both without stimulation a:_u_i - wi2714281 {;ﬁﬂ §6).

= f:ﬂiowccl by apphcauon
£V reatments was spcctﬁcully
¢ fibers were able to * ‘respond”

10 a change in clectrical activity. A
-d to being able to respond if the number of
cluster doubled when the temperature increased to 27°C,

F“‘“ transcutancous stimulation in routine clmxcﬂprﬁcbc: ﬁxrvmms —37°C, or after capsaicin was applicd. As a result of the analysis. it
groups of patients with spinal pathelogy. : hown that 22% of the clusters did not respond to any of the
_This-work was supparted by the Strategic Academic Lead:uh:p PuL actions; 16% of the clusters responded to an increase in tempera-
gmnaf the Kazan Federal Umvusuy (ERIO&ITET-m}Q}F . = ture 10:27°C; only 5% respondcd to temperature increase to 37°C;
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