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High concen%Pa%ion of mobile 8ene%Ic elemen%s (I~E) is 
a chaPac%ePls%Ic fea%uPe of eucanlo%Ic genome. These mobi- 
le gene%Ic elemen%s may consldenably influence genome evo- 
lu%lon. In %hls woPK %he PeSUl%S of phylogene%Ic and con- 
%ex%ual analySls of nucleo%Ide sequences of bl~E of aPche- 
bac%ePles, pPoKanyo%es and euKanyo%es whlch pnovlde undeP- 
s%andlng of some aspec%s of /~E genenal oPlsln ape pnese- 
n%. 

Some pPoblems of I~E connec%ion wlcn pPoKaPyo%Ic and 
eukaPyo%Ic oPganlzms ape discussed. In paP%IculaP, Inves- 
%Iga%lons of possible ways of  evolu%lon Peveal %ha% %he 
Known pecullarl%les of  mobile elemen%s s%Puc%uPal rune%l- 
opal onsanlza%lon ape dlfflcul% %0 explain, if %he hypo- 
%hesls %ha% euKaPyo%Ic oPganlzms oPlglnel%ed fPom pnoKa- 
pyo%Ic ones is %Pue. 

The Pesul%s of ma%hema%ical modeling of I~E In%Pageno- 
me dynamics %aKin8 In%o accoun% %help influence on oPga- 
nlzms fl%ness due %0 inseP%lonal mu%agenesls and pPoces- 
ses of Peconzblna%lon de%ePmlned by l~3E ape In%Poduced. 
Wlqile s%udylng pPopeP%les of Peal I~E classes I% was shown 
%ha% if we assume tha% %he %Pansposi%lon of %hese mobile 
elemen%s is no% negula%ed %hePe emenge a slgnlflcan% ge- 
ne%Ic load, and i%s value may induce degenepa%lon of po- 
pula%lons of opganlzms whePe %hene ape I~E of %his %ype. 
Thls indlca%es %ha% ceP%aln Pegula%oPy moleculaP mecha- 
nlzms Peduclng %he value of 8ene%Ic load emePge duping 
evolu%ion. The similaPl%y of such Pegula%oPy mechanlzms 
fop euKaPyo%e$ Is confIpmed by %he flnded connec%lons be%- 
ween %he numbeP of copies and %he fPequency of mobile ele- 
men%s %Pansposl%lons In genomes of vaPlous oPganlzms. The 
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pate of emersence and  dynamic proper%les of possible a nd  
known P e a l  m o l e c u l a r  m e c n a n l z m s  of  MGE t r a n s p o s i t i o n  r e g u -  
l a t i o n  ape investigated wltn the help of mathematical me- 
%hods, The analysis of fac%oPs responsible fop emergence 
of such mechanlzms has been carried ou% bo%h for pPoKaPy- 
o%es and eukaryotes. Estlma%1ons of dynamic and s%puc%u- 
Pal propep%les of regula%opy mechanlzms, allowing %o re- 
duce nega%Ive influence of pecomblna%lonal processes w1%h 
~ E  par%iclpatlon on fl%ness were obtained. The resul%s 
of comparison wl%h experlmen%al data ape introduced. The 
observed %endency of multlcopled /4GE famllles to form 
dispersed clasteps In genome is explained. 

The properties of such regimes when mobile ~enetlc 
elemen%s can be a fat%or of popula%1ons evolutlonal non- 
degenepa%lon in condltlons of peplodlc and occasional 
s%pess Influences of the environment because of the cor- 
rela%1on between the frequency of MGE transpositions and 
condl%lons of the envlpenmen% are inves%Iga%ed by methods 
of ma%hema%Ical modelling (basing on %he previously done 
analysis of nueleo%IdeF~E sequences). The sltuatlons 
when I% is profitable %0 have pegula%opy sites responding 
on stress changes of the environment comprised in mobile 
gene%ic elemen%s and not In conserva%Ive location in the 
genome is analysed. 
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