THE EFFECT OF COMMON DRUGS ON LINE-1 MOBILIZATION

SUMMARY

Transposable elements (TEs), also known as "jumping genes," are DNA sequences that are capable of moving from one location in the genome to
another. These elements were first identified more than 50 years ago by geneticist Barbara McClintock in maize. Decades thereafter, the
prevailing opinion among scientists was that transposons were useless or "junk" DNA. However, over the last few years, there has been
increasing evidence that this so-called "junk” DNA might not be junk after all as they are found in almost all organisms and typically in large
numbers. For instance, TEs make up approximately 50% of the human genome and up to 90% of the maize genome (SanMiguel, 1996).

In addition, it is also widely believed that TEs might carry out some biological function, such as providing regulatory sequences that might

influence the regulation of nearby genes.

Today, scientists know that there are many different types of TEs, as well as a number of ways to categorize them. One of the more common
divisions is between those TEs that require reverse transcription in order to transpose and those that do not. Therefore, the former elements are
known as retrotransposons or class 1 TEs, whereas the latter are known as DNA transposons or class 2 TEs. There are two major types of class 1
TEs: LTR retrotransposons, which are characterized by the presence of Long Terminal Repeats (LTRs) on both ends; and non-LTR TEs, which lack
the repeats. Both the LINE-1, or L1, and Alu genes represent families of non-LTR TEs. (Miura et al., 2001).

The main objective of the “transposon lab” is to study the mobilization of LINE-1 transposable element in human cells. In addition, we also tested whether the frequency of LIN
mobilization could be influenced by drugs such as Paracetamol and Desloratadine (an antihistaminic). Furthermore, we sequenced new LINE-1 insertions in cultured Hela cells to infer

genomic impact of retrotransposition.
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UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly Human Gene NRG3 (uc021pvb.1) Description and Page Index
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RefSeq Summary (NM_001010848): This gene is a member of the neuregulin gene family. This gene family encodes ligands for the transmembrane tyrosine kinase
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receptors ERBB3 and ERBB4 - members of the epidermal growth factor receptor family. Ligand binding activates intracellular signaling cascades and the induction of
cellular responses including proliferation, migration, differentiation, and survival or apoptosis. This gene encodes neuregulin 3 (NRG3). NRG3 has been shown to activate
the tyrosine phosphorylation of its cognate receptor, ERBB4, and is thought to influence neuroblast proliferation, migration and differentiation by signalling through ERBB4
NRG3 also promotes mammary differentiation during embryogenesis. Linkage studies have implicated this gene as a susceptibility locus for schizophrenia and
schizoaffective disorder. Alternative splicing results in multiple transcript variants encoding distinct isoforms. Additional transcript variants have been described but their
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CONCLUSIONS

1. The concentrations of paracetamol and desloratadine used a
2. Paracetamol reduces LINE-1 retrotransposition in cultured c
3. Paracetamol nor desloratadine do not interfere with the loca

FUTURE DIRECTIONS

1. Test other concentrations of paracetamol and desloratadine i
2. Test other commomnly used drugs in LINE-1 mobility assays.
3. To determine the mechanism of paracetamol inhbition of LIN
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JPPEKT PACMTPOCTPAHEHHBIX IEKAPCTBEHHbBIX MNMPEMAPATOB HA

MOBWUJIBHOCTb 3JIEMEHTA LINE-1

BBEAEHME

MobunbHble 3neMeHTbl (TPAaHCMNO30HbI), TaK¥Ke U3BECTHbIE, KaK «CKavyLLMe reHbl», NpeacTaBaatoT cobon nocneposatenbHoctn AHK, cnocobHble
nepemeLLaTbCa U3 0O4HOro y4acTKa reHoma B ApYyron. Takue anemeHTbl bblnn BnepBbie 0O6Hapy»KeHbl 6onee 50 net Ha3aa reHeTUKom bapbapoi
MakKAnHTOK B KyKkypy3e. [laxke cnycta AecATeNNUTMA yYeHble CYMTaIN TPpaHCno30oHbl becnonesHon nnm «mycopHom» AHK. OaHako, B nocneaHue
roabl CTaNo NOABNATLCA BCe H60/blLe A0KA3aTENbCTB, YTO MOOUIbHbIE 3/1IEMEHTbI MOTYT NPEACTaBAATb 3HAYUTENbHYO BaXKHOCTb, TaK KaK OHU
6binM 0OHapyKeHbl B reHoOMax 601bLLIOro Ymncana opraHmamoB. Hanpumep, npaktnyeckn 50% yenoseyeckoro reHoma u okono 90% reHoma
KYKYpY3bl 06pa3oBaHbl TpaHcno3oHamu (SanMiguel 1996). Mommnmo 3Toro, LWKMPOKO PacnpoCcTPaHEHO MHEHME, YTO TPAHCMNO30HbI MOTYT
BbINOJ/IHATb HEKOTOPYO BUONOrMYECKYIO POab, HANPUMEpP, BKIOYaTb B CEDA perynaTopHble NOCnea0BaTeNbHOCTH, BAUAOLWME Ha paboTy

coceaHUnX reHos.

B HacTosALLlee BPpeMSA YYEHbIE 3HAOT MHOXKECTBO BUAOB MOBOUAbHbIX anemeHToB AIHK 1 moryTt ux knaccupmnumpoBaTb. Tak Hanpumep, cpeau
TPaHCNO30HOB BbIAENAIOT TE€, KOTOPbIE CNOCOOHbI BCTPAMBATbLCA B reHOM NyTemM 06paTHOW TpaHCKpUNUMKU. Takue mobuabHbie 3NeMEHTbI
obbveaunHeHbl B Knacc 1, B To Bpems, Kak Bce gpyrme BxoaAat B Knacc 2. [NepBbl KNacc TPaHCNO30HOB MOXKHO NoApa3aenmtb Ha LTR TpaHCNO30HbI
(ot Long Terminal Repeats), umetowme ANNHHbIE TEPMUHANbHbIE NOBTOPbI HA 060MX KOHLLAX U NoN-LTR TpaHCNO30HbI, Y KOTOPbIX TAKUX MOBTOPOB
HeT. feHbl LINE-1 (nnun L1), a Tak»Ke reHbl Alu BKAtoyeHbl B cemenctso non-LTR TpaHcno3oHos (Miura et al, 2001).

OCHOBHOW LEe/Ibl0 A@aHHOTO NMPOEKTA CTa/10 n3yvyeHme mobunmsaumnm tpaHcnosoHa LINE-1 B KneTkax yesnoBeKa. B 4aCTHOCTU, Mbl PELLUNIN U3YYUTb BOSMOXKHOE BIMAHUE LUMPOKO
NCNOIb3YEMbIX JIEKAPCTBEHHbIX MPEenapaToB, TAaKMX, KaK NapaueTtamon n gesnopataauH (aHTUrMCTaMKuH) Ha YacToTy TpaHcno3numum LINE-1. Tak)ke, nyTem CUKBEHCA Mbl onpeaennaun nos
BCTpoeHHOoro LINE-1 anemeHTa B reHOMe KNeTOK MHUK Hela. lanee, nyTem aHa/in3a reHETUYECKOTO OKPYKEHMA UCCNEAYEMOTO 3/IEMEHTA Mbl OLLEHUAM BINAHME CObbITUA TPAHCNO3ULN

AaHHOTIO reHoma.
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RefSeq Summary (NM_001010848): This gene is a member of the neuregulin gene family. This gene family encodes ligands for the transmembrane tyrosine kinase

receptors ERBB3 and ERBB4 - members of the epidermal growth factor receptor family. Ligand binding activates intracellular signaling cascades and the induction of

cellular responses including proliferation, migration, differentiation, and survival or apoptosis. This gene encodes neuregulin 3 (NRG3). NRG3 has been shown to activate

the tyrosine phosphoryla Uon of its cognate r eceplor ERBB4, and is thought to influence neu obllst proliferation m\grallm and differentiation by signalling through ERBB4

NRGS3 also promotes mammary differentiation during embryogenesis. Linkage studies hav
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UIAHBI HA BYJIYIIEE

1. MNMonpoboBaTb BANAHME APYIrMX KOHLEHTpauui Mapauetamo
LINE-1.

2. MMpoTectMpoBaTb 3PPEKT APYrnX MeAULNHCKUX NpenapaTos
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