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Summary

Problem

Determine the relationship between different groups of NIMEs and with

LIMEs

OnpegenuTtb cBSA3b Mexay pasnuuHbiMu rpynnamu NIME-oB, a Takke u ¢

LIME-amn

Results

- NIMEs are naturally clustered into small number of groups based on their
sequential patterns and genomic location. Evidence of epistasis are found
in two protein-coding NIMEs

- NIME-bl  cpopMUMpYIOT  €CTeCTBEHHble  KnacTepbl Ha  OCHOBaHWU
ocobeHHOoCTen nocnesoBaTesibHOCTU U MOSIOXKEeHUA B reHome. HanaeHsbl

Are NIMEs close relatives of LIMEs?
NIME: poactBeHHuK LIME unu cnyyanHbin 3HaKOMbIN?
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Results

npu3Hakm anucTasa B AByx benok-koaupyrowwmx NIME-ax

Background

Nearly identical multispecies elements (NIMEs):
MouTn NAEHTUYHbIE MHOIMOBNAOBbIE ANTEMEHTDI:

a) 2 50 nt > GTTACAGCAAGTG_ _
= 50 HykneoTugos Te-l T
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Epistasis is a very important mechanism in molecular evolution:
3nucTas o4YeHb BaXXeH B MONEKYNAPHOA 9BOMOLMN:
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The definition of epistasis is expressed by the formula:
OnpegeneHne anucrasa MOXeT ObITb Bblpa)KeHO dopmynon:

—(onsT+Z(M +ZZ(}1,M +ZZZO”’~M O + -

i=1 j=1 i=1 j=1 k=1

Reciprocal sign epistasis may lead to correlated substitutions:
Onuctas obpaTHOro 3Haka MOXET MPUBOAUTb K KOPPENVPOBaHHbLIM
3ameHaM:

All NIMEs fall into small number of homology clusters:

* 152,375 NIME records with partial overlapping were transformed into 989 non-
overlapping HRCEs (Highly Related Conservative Elements)

*When HRCEs were combined with LIMEs we obtain 863 unique (non-
overlapping) sequences

« All of the sequences fell into 122 homology clusters, 69 of them containing one
sequence, while the biggest cluster contains 271 sequences (U6 RNA).

Bce NIME-bl nonagatot B HeGonbLuoe
YMCMO rOMOJSTOTMYHbIX KITaCTEPOB:

HRCE families example

*152,375 3anncen 0 4aCTUYHO nepe- f::; 2:3‘5‘ g:g; '::2(1)
kpbiBatoLmxcs NIME-ax 6binm npeobpa- £33 @f36 @Ff39 i f42
30BaHbl B 989 HenepeKkpbIBaLMXCA Chromosome21
HRCE (6nunsko poaCTBEHHbIE KOHCEPBa- ... e - e n
TUBHbIE ANEMEHTbI)

*B koM6uHaumu ¢ LIME-amu, oHu cocta- % % 9 %
BUNn 863 yHMKanbHble HENepeKpbIBato- % % @v. %
LMecs nocnefoBaTenbHOCTH 'w;g *,

*Bce 3T nocnenoeaTensHOCTM hopmm- R é.
pyHT 122 romonornyHbelx Knacrepa, H [
npuyém 69 N3 HMX COCTOST HRCE copies example
13 0f4HOV nocrnefoBaTesb-

HOCTU, a camblit Gonblioit —  @-HRCE_1(94 nt) 1-55 rRNA

13 271 (U6 RNA)
Evidence of epistasis
in protein-coding NIMEs:
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* Mutual information analysis
suggests epistasis in both
cases

Onuctas B 6enkosbix NIME-ax:

* [MpymeHnnu mogyns Ml.pl ans nsy-
yeHus anuctasa B NIME-ax akTuHa u M1mosmHa

* AHan13 B3auMHOW MHOpMaLMK NoKasbiBaeT
anucTas B 000oux cny4vanx

GTTACGCGAAC
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GCTACGCGAGC
GCTACGCGAGC
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Conclusions

* All NIMEs fall into small number of homology clusters. Some NIMES are
closely related to LIMEs. NIMEs form multiple copies in human genome
* Evidence of epistasis in protein-coding NIMEs

*Bce NIME-bl nonagatot B HEGOMNbLLOE YMCIO FOMOMOMMYHbBIX KNacTEPOB.
YacTb 13 Hux romonorunyHel LIME-am unu cogepxat nx
*HangeHbl npusHaky anucTtasa B 6enok-kogupyrowmx NIME-ax

Future Directions

*To find the amount of epistasis in all HRCEs and interpret it

*To trace putative evolution of HRCEs in human

*Hantn anuctas Bo Bcex HRCE n 6ronoruyecku nHTepnpeTnpoBaTtb 1x
*BoccTaHoBUTL BO3MOXHbIN xoa ssontouun HRCE B yenoBseke

GCTACGCGAGC
GCTACGCGAGC
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