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Tnens.ation #1060

T aURD Q‘:CA“ CITswr. -L‘ectronic conduction in DNA and in the
umx'-‘fg . conp.2x. Lote (%) of kadame Andree Goudot, presented by

Joinee wouls de Broglia, Com Ceuwnl, Renc. 255: 3420 3422 1962,

Gooca.ation of woigy Leveis of frea electrons in the molecul s,
aden Lr.-t;r}nn:'.n, Guanidin-c, cosin aend .u.\...-..-“g + ~thymin, guanidin-Mg
-eytosin, The resuits show debased levels im DA and D\A—Mg Furthex-

Lore Lacre 48 & cuaduction band in D‘iA-Mg

¢ hzs been experimentally showa that the c..nduc“:!.bility of a solu~
Llon Dua~vgdt s groater than chat of an acucous so.ution of pure DNA (1),
Gu che otuwer nand cne electrical properties (2) of DNA have been studied ia
the foou. ol DRA-Na™

In cue desoxyridbouucloic zedd the purin-pyr.iidin molecules form
denin-tl raln and guanidii-oyiosin planes wiaich are parailel and which are
separaten oy & distance of ouly 3.4 A. There can therefore be interaction

coween tuese piane molecules, anc in particular a transfer of mobile elect-
roas if cwolecalar encugy ievels ailow it, Wehance %he interest of this theor-

etical scucy of pure DNA and of tihe compiex LNA-gE™

V‘»

i, DNa, - Caleulation of encrgy levals of mobile electrons and of
charges Jor ezch of the adeniw-thym.n and guanidin-cytosin molecules, Those
levels are within parallel pianes, and may therefore be compared as to their
value, :

] 19 -<onin-thymin { \.M « = he calculation of che delocalization energy
K shows that .cside the AT wmolecul: a charge m.-b..uo:z.'xg that of two electrons
rg:.s from cdenin onto thuywin, Liis may be due to two CO groupings » which
e stro.\, . G "acceptors" of thyxin,

ot ‘Guanidiu-cyt:os;:, WGC -~ In the GO mo..ecule suanidin and ¢ytosin
each roughly preserve their vespeccive charges,

3° interactions inside ON., - a. Occupied levels:

3 821; 3.6903 .:.65‘., 3. 436 2,467; 2, 321 1,967 and 1,629;

B e T T B T

et i e

R,

PR

PRI SO,



R s L P L.

o~ el e SLsYuy bUnohy Doy 2,987 04075 2,299; 1,755 i
..... PR %
e T oA G0 oL o ey v crery Level (2,467) aad s '
M e depvandlGid e vl SLY Ve Lol Cie DO wolecale,
:
Ve omwlWunloexee soven:  for AT 3 10261 and For GC ¢ 1.178,
S ADURST IrEe cuvel o4 UL beir . sicuuted below that of GC, if an
Coveluaboon adingy JeEeds Sassane e oo highest occupied level (that of
e N SR o S rovest sree o 2l {vass of AT ¢+ 1,241) there will be an
CRRCliviog craascer Jvom GC onto o, Luo chis tramsition cannot continue ;
LEom TA oo GO, chac is along che DRA Lolcoule. :
2, il Z{;;;z‘:’. - 2"' vieids octahedsic nexovalent complexes, ':he
pvrinldin-g= purin iu ......1 4 symmevvy plane of the complex where Mg o+ g5 :
connected with four stews which weye *m.nect:cd two-by~twn with H connections
in pure DNA, Thus, therve can be as L.y metal cations as pucinepyramidin -
planes in the DNA molecula, The distance batween tha purin and the pyramidin ;
doas not undergo any graat gariatiom In the DNA it _is batween i 8 and 3 A,
And since tre lon ray of Mg“* is 0,78 ;., we have: Mgz -0 w 1,44 ana Mg
- N o L.48 4., Waence the discante purin-¥ 2-pyramidm is near 2,92 § ;
L R 2+ ; 2- g
L7 ldenineMg® ~cihvnnin (A'J.‘-Mg" 3 - As in the case of pure DNA a ;
charge in the neighbocacod of two electrous runs from adenin onto thymin, :
Tae highest oceusivd level for Divi- 2"‘2:,, (1.632) is very near thatc ;
e LA (‘ §29). Bur the lowest free level has come near the oceupied levels.
‘{‘?1 Tr 18 o0z 1,363 for Ni~-Xg*™ instead of 1.241 for DN..
w 4
8 2% Gu:aidin-l:;"" -eytosin \Gc-u.c,z"‘) - Guanidin and cytosia preserve §
i their ¢.n charges, The aizhest occunied level is the same (1,322), The ¢
b lowast {ree level and tue nighest occupied level are getting mnearer: 1.285
. instead of 1,178.
£ .
£ 3% Interactions lnside DNA-MQZ"'. a., oceupled levels:
g ' .‘L.‘-ng"' + 3.843: 2.699; 3.576; 3.479; 2,969; 2,31C; 1,966 and 1,632,
A B
-' ; rr-®t 13,7975 3.651; 3.425; 3,307; 2.672; 2,558; 2.467; 2,310;
=3 k3 1,767 and 1. 322 -
2 ” A‘s' in pura DNA there iz in DNA-N; ;2" ¢ debased level {2.310) wnich is
P neverticiesp sitvated a lictie higher,
i é‘.;
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b, Lowaest free level : for AT-Mg 2+, 1,363 and for GC-ML:;?‘"' : 1,285,

If we compare the energy J.evels oi free elacttons forx the. puri.n-

pyrmidin plancs, e have

2

LI

B

Highest occupied level 1.632 and for 1,352

Lowest free 1evel uieseesscessssses 14363 1,285

N The ilowest free J.eve.x of AJ.*V”Z has g 1owcr energy th..n the highest

ogchpied level of GC-Mg? E, rhere may e a spontaneous transition fram the

highest occupied level of. GC-M;-’-‘" on the lowest free level of AT-Mg and

- & narrow. ¢ snduction band,
: conducc:.b:.lz.ty thtqugh DNi --Mg2

GRAPHIC NOT _REPRODUCIBLE

Those lecvels are, furthermore, very near each other and form
Tha*- conduction band makes possible elactroaic
The narrowness of this band makes it very

This-characteristic makes it possible to explain certain electric

vice-yersa,

wpecific.

'properties of those complexes studied ia vitro,

Chzrges, = If we consider charge distribution on each of the plane
adenin-tihymin- and guanidin-cytosin molecules, since both figures are placed
in such a way that a pyrimidin is suparposed to a purin and vice versa, we
then see that the CO(-0,3%9) which is most charged with cystin is above the
NHy (+0.95) which is most positive of adenin, In return the CO(-0,83) group-
ing of thy.in is situated just above che NHp(+0.36) grouping of guanidin,
That may aliow Coulomb interactions beiween those groups (figures 1 and 2),

Guanidine - Cytosine
Fga
T T . ' Sucremsugar
3
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o Y I that the
: VoV WA emno T Le conpounds of DNA are aol Lo
o W lniar Yot te.o in vive UM forms an orgate
Dol FRn PreOny uae sume propéerties as those founc
RRest o UL i2n L0 VAL TG,
Slucce 0L 3 Sede iy LLal,
. N . . e Cr 3 e, . o
Go ZuvLy QGG iy wUif, ~adC., siog., Acta, 1958, p, 51,
N . . - 1y
2. 0enzen, O, Swdoua and J. Poloneny, 2roceedings, 250, 196C, &, 710;
255, Slab, .. s22,
4
_— P R

TR A S BN A T Mo A AN A

e



