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MoOunbHbIe TeHeTudeckue 3jeMeHThl — JJHK-TpaHCo30HbB U peTPOTPAHCIIO30HbI — 3TO MOCJIeA0Ba-
teapHOCTH JIHK, criocoGHBIe K mepeMellieHusIM BHYTpu TeHoMa. [IpenronaraeTcst, YTo OHM UTPAIOT OTHY
MX KJIFOYEBBIX POJIeH B aIalTUBHBIX 1 3BOJIIOLIMOHHBIX Mpolieccax. OnHOo U3 HanboJiee U3yYeHHBIX TPYIT
JHK-TpanHcIio30HO0B sBisieTcs nHgpakiacce /7m 1, B YaCTHOCTH, cyliepceMeiictBo 1cl/mariner. B HacTO-
siieidi paboTe MBI pacCMOTpPENIM MNPEICTaBIeHHOCTb, CTPYKTypy U 3Bojoouuio JHK-tpancmozoHon
Tc1/mariner ymactoit Meny3bl Aurelia aurita. BBII0 yCTaHOBIIEHO, YTO Mpeobaagaromast J0JIsl 3JIEMEHTOB
Tc1/mariner menmy3bl TipeacTasieHa ceMeiicTBoM TLE. BrisiBieHO HOBoe moaceMeiicTBo ayieMeHToB TLE, Ha-
3BaHHOE Aurum. Kpome Toro, B cemelictBe Visitor oOHapy>KeHBI IBE TPYIIILI 31eMeHTOB VS-aura n VS-beplau,
KOTOpBIE, BEPOSITHO, TAKXKE SIBJISIOTCS OTAEIbHBIMHU TTOACEMECTBaMU. AHAJIM3 CTPYKTYPbl U pa3HOOOpa-
3Us 3NIeMeHTOB 1¢ I/mariner mokasaj, 4TO B HACTOSIIIIIT MOMEHT TPAHCTIO30HKI 1¢c I/mariner B reHOME Me-
I1y3bl HAXOMSITCSI HAa CTAAUM IeTPajallii U SJIMMUHALMU. [IpakTUUYeCKU BCe 3JIEMEHTHI IeJIeTUPOBAHbI WJIU
UMEIOT CTPYKTYPHBIE U3MEHEHMS Y COOTBETCTBEHHO HE NMEIOT MOTeHIIMATbHO (DYHKIIMOHAIBHBIX KOITHIA.

Karoueswie cnosa: Aurelia aurita, MOOUIIbHBIE TEHETUYECKUE BJIeMEHThI, 1t 1/mariner, TpaHcmno3asa, JTHK-
TPaHCITO30HHI.
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MoOuiabHbBIE TeHeTUYeCcKUe 31eMeHTE (MI'D) —
310 nocaenoBatenabHocTu JHK, cmocoOGHbIe K ca-
MOCTOSITeIbHBIM MepeMEIIeHUSIM BHYTPU TeHOMA.
BniepBble MOOMITbHBIE TEHETUUECKUE DJIEMEHTBI ObLIN
ornucaHbl B 1940-x rr. bap6apoit MakkinunTok [1]. B
HAaCTOSIIIee BpeMsI U3BECTHO, UTO OHU BCTPEYAIOTCS
MpaKTUYECKN BO BCEX OpPraHM3Max U CyMMapHO CO-
CTaBJISIIOT OOJIBLIOI MPOLIEHT T€HOMa Y BBICLIUX
ayKapuorT [2, 3]. U3BecTHO, 4TO ITOCITIEIOBATEIBHO-
¢t MI'® MoryT ObITh OCHOBOIA JIJ1s1 BOBHUKHOBEHUS
HOBBIX T'€HOB WJIN PETYJISITOPHBIX ITOCIEIOBATEIbHO-
creit [4]. Kpome Toro, MI'D aBasSioTCS BBICOKOMYTAa-
OWJIBHBIMU CTPYKTypaMyd T€HOMOB OPraHW3MOB, a
TaK:Ke BHOCST CYIIIEeCTBEHHBINM BKJIa B CIIOHTaHHBIM
MyTareHe3, (hopMUPYsT XPOMOCOMHbBIE MEPECTPONKHU
(memeuuu, MTHBEPCUM, AYTUTUKALIUN ), TEM CAMbIM BbI-
3pIBasi KaK BpeOHEIC, TaK W IOJE3HBIC MyTalluM OJIs
opraHusMa u rnomnyJisiuu B 1iesjoM. Ilpeamnonaraercs,
YTO OHM UTPAIOT OIHY WX KJIIOUEBBIX pOJieii B ajgamn-
TUBHBIX U 3BOJIOLIMOHHBIX IIpoleccax [5].

MI'D sykaproT MOXHO pa3fenTh Ha JIBa Kjacca —
perporpaHcno3onsl 1 JIHK-tpancmosonsl [4, 6]. Pe-
TPOTPAHCIIO30HBI — 3JEMEHTHI | Ki1acca, KOOupyloT
00OpaTHYIO TPAHCKPUIITa3y 1 IJIsl CBOETO IIepeMelle-
HUSI UCTOJb3YIOT B KAYECTBE IMMOCPEIHUKA MOJIEKYITY

PHK. Takoii MmexaHu3M Ha3bIBaeTCs ‘“KOIMMPOBAHUE—
BcTaBka”. C IMOMOIIBIO B3TOT0 MeXaHU3Ma PETPO-
TPaHCIIO30HAM yIaeTCsl OBICTPO YBEIUYMBATH YMCIIO
konuii. JIHK-Tpancno3onsl — anemeHTHI 11 Kacca,
KOO PYIOT TPAHCII03a3y U MIEPEMEIIAIOTCS 10 TEHOMY
0e3 KOMMpOBaHUS IyTEM BBIpe3aHUSI COOCTBEHHOM
KOIUU U ee TIoC/IeNyIolleii BCTAaBKM B KaKOM-JIMOO
JIPYyroii y4yacTok reHoma. Takoii MexaHM3M Ha3bIBa-
eTcs “Bblpe3aHue—BcTaBKa” [4, 6].

OnmHoit n3 Hambojiee m3ydeHHbIx rpynn JIHK-
TpPaHCHO30HOB siByIsieTcsl I Tm-3memMenThl. Ha maHHBbIH
MOMEHT 3JiIeMeHThI /Tm oOHapyXeHbI y OOJBIIMHCTBA
XUBBIX opraHmu3MoB [7, 8]. B reHomMax MoXXHO oOHa-
PYXUTb HECKOJIBKO COTEH U JaxKe ThICSIY KOTIUIA 3TOM
rpynnbl [9—11]. TIpotskeHHOCTH [Tm-3]1eMEHTOB CO-
cTaBJisgeT oT 1 10 3 ThIC. Map HYKJIEOTUIOB. TpaHCcImo30-
Hbl /Tm UMEIOT KOHIIEBble MHBEPTUPOBAHHbBIE T10-
Bropbel (KHMII), mimmmHa KOTOpBIX cocTaBisgeT oT 20
110 1900 1H [ 12, 13]. Y HEKOTOPBIX TPAHCIIO30HOB €CTh U
cyOKOHIIeBble MHBepTUpOBaHHbIe TTOBTOPHI (CHUII),
mmHoM ot 175 mo 1403 mH [13]. B neHTpaabHOi yacTu
TPaHCII030HA HaXOAWTCS, KaK MPaBWIO, eIUHAas OT-
KpbiTasi pamka cuutbiBaHusi (OPC), konupyroas
¢dbepMeHT TpaHcIio3a3y, IJIMHa KOTOPOTO BapbUpyeT
ot 350 1o 650 a.o. JI;1g TpaHcIio3a3bl 2jieMeHTOB ITm
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cBoiictBeHHO Haimmame JIHK-cBg3pIBaromero momeHa
(PAIRED) u xaranutuueckoro nomeHa (DDE/D).
JIHK-cBs3bIBarouii [oMeH HaxoguTcs B N-KOHILIe-
BOM 4aCTH TPAHCIO3a3bl M COCTOUT U3 IIIECTH OL-CITH-
paneit. [TepBbie TpU O-CTIMpaIv MMOTYYMIN Ha3BaHUE
PAI-cybmomeH, BTopble Tpu O--crimpaii — RED-cy6no-
MeH. Mexny stumu jomeHaMu HaxonuTess GRPR-1mo-
JIOOHBIIA MOTUB, KOTOPKI OOECIIeUMBaEcT CBSI3LIBAaHME
PAIRED ¢ JJHK-muiensto [14]. Kataauruueckuii
JoMeH HaxomuTcs Ha C-KOHIIEBOIT 9YacTH TPAHCIIO3a3bl.
DDE/D-nomeH o6J1anaeT sSHAOHYKJICa3HOM U JIUTUPYIO-
IIIei1 aKTUBHOCTHIO, OOeCIIeYnBasi BbIpe3aHUe U BCTABKY
MI'D. Taxxke TpaHciiozasza [7Tm MOXeET BKIIOYATh
NLS-mMoTuB (curHan simepHoii Jokanuzanuu). NLS-
MOTUB IIPEIIIOJIOXUTEILHO 00eCeYnBaeT TPAHCIOPT
TpaHCno3a3bl U3 LIUTOIUIA3MbI B aapo [15, 16].

Ha nanHbIif MOMeHT [7Tm-TpaHCIIO30HbI KJIacCHU-
dunupylor kak nHdpakiacc, Tak Kak 3Ta rpyrira
BKJIIOYAET HECKOJIbKO cynepcemeiicTs: 7cl/mariner,
pogo, 15630, Sailor, Gambol |8, 17, 18]. CynepcemeiicTBO
1c1/mariner BKMO4aeT B ce0s HECKOJIBKO CEMEICTB:
Te 1-iono6ubie anementol (TLE/DD34-46E), mari-
ner-nionoOHbie 3eMeHThl (MLE/DD34D), Visitor
(DD41D), maT (DD37D), Guest (DD39D), mos-
quito (DD37E), L18(DD37E), L31 (DD37E) [11, 13,
17, 19-21].

3nmech Mbl paccMarpuBaeM IPEACTaBJIEHHOCTD,
CTpYKTYpy " 3Boaouuio JIHK-tpancno3oHnos ITm
cyniepcemeiictBa Icl/mariner Mmeny3sl Aurelia aurita.
Viacras menys3a Aurelia aurita (Takxke Ha3bIBaeMasi
OOBIKHOBEHHOM MEAy30ii MM TYHHOI Meay30Ii) SIB-
JISIETCS pa3HOBUIHOCTHIO pona Aurelia (tun Cnidaria,
kjacc Scyphozoa). Bun A. aurita Bctpedaetcst B CeBep-
HoM, UepHowMm, bantuiickom n KacrimiickoM Mopsix, ce-
BEpO-BOCTOUHOI AminaHTuke, IpeHnaHauu, ceBepo-
Boctoke CIIIA u KaHane, ceBepo-3arnaaHoit yactu Tu-
xoro okeaHa u HOxHoit AMepuke [22, 23]. Yimacteie
MeJly3bl SIBJSIOTCSI OMHUM M3 BaXXHBIX KOMIIOHEHTOB
MHOTHX 3KOCUCTEM, KPOME TOTO 00JIafaIoT YIBUTEIb-
HOI CITIOCOOHOCTBIO BbIIEPKUBATh 3HAUUTETIbHBIE KO-
JIe0aHMS TEMITEPATYpP U COJICHOCTU BOmbI [24]. Y Mmemy-
36l A. aurifa, a TakxKe y APYTyX IpeacTaBUTeNeit Scy-
phozoa cTpykTypa, 3BOJIOLUS U NPEICTABICHHOCTD
2JIEMEHTOB 1c I/mariner IpaKTUIE€CKHN HE N3yUYECHHI.

MATEPHAJIBI 1 METO/1bl
Tlouck mpancnozonog

Hnsa moucka HAHK-TpaHCHO30HOB cymepce-
meilictBa Tcl/mariner 0b11 ucnoiab3oBan BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). B xaue-
CTBE MaTPUIIbI UCTTOIB30BAIMCh AMUHOKUCIIOTHBIE MO-
CJIeIoBaTeIbHOCTH TpaHcIio3a3 1¢c1/mariner, TAKUX ce-
melictB Kak TLE (Passport (CAB51371), Mariner-5 CGi

(Repbase), DFTRT [25], IN_Machilis_hrabei [26],
TR-Habu [27], IT _Cf 28], MLE (Heteropoda venatoria
(BAP05478), Mamestra brassicae (AAL69970), Adineta
vaga (AAZ67099), Girardia tigrina (CAA50801), Byt-
marl (CAD45367), Bombyx mori (ABF51498), Tvmarl
(AAP45328)); Visitor (Crmar2.5 (AAK61417)), maT
(Bmmarl (U47917)), Guest (Soymarl (AF078934)),
mosquito (Ae-atropalpusl (AF377999)). TlonHoreHOM-
Hble nocienoBarenbHocTu JJHK Menyswr A. aurita
(GCA_004194415) Obutn B3gThI U3 0a3bl JaHHBIX
NCBI. 1151 TOro 4TOOBI BBISICHUTD SIBJISIIOTCS JIM HYK-
JICOTUIHBIE TIocienoBaresibHOCTY MI'D TOoJHBIMU,
MBI Opaii TOMOJIOTMYHBIE TPAHCIIO3a3€ MOCIeI0Ba-
TEJILHOCTU C HauBBICIIEN UASHTUYHOCTHIO K MaTpHU-
11€ U3 COOTBETCTBYIOLIUX cKadhhOoII0B. Y KaxXnoit nz-
BJICYCHHOI MOCJIeT0BATEIbHOCTH OB COBEPILIEH I10-
HUCK MHBepTUpoBaHHBIX MOBTOpoB (KUII u CUII) ¢
noMoibio BLASTn [29]. IMonHas mocnenoBarteib-
HOCTh KaXIIOTO HOBOTO OOHApY>KEHHOIO 3JE€MEHTa
KWCHOJIb30BaaCh UISI YTOUYHEHMSI TPaHUIL U OIIpee-
JICHUSI KOJIMYeCTBAa KOITWii, IIPUCYTCTBYIOIIUX B Te-
HoMme. Konuu ¢ nporszkeHHoctbio ot 10 1o 100% ot
JUTMHEI TIOJTHOpa3MepHoro MI'D nmoncunTheIBaINCh Kak
oOlee KoamuecTBo Kormuit. Ko menee 10% ot mim-
HBI TToTHOpa3sMepHoro MI'D mpu mmoacyeTe He YIUTHI-
Bajch. Konuu, KoTopble cCOCTaBISIU >95% oT M-
HbI HotHopasMepHoro MI'D, umenu KMIT u nonHyo
TpaHcno3a3y (~300 a.o.), cuuTaanuchk NOJIHOpPa3Mep-
HbiMU. [ToTeH1IManbHO QYHKIIMOHATBHBIMU KOITHSI-
MU MbI CUUTAJIN TaKWE€ JIEMEHTHI, Y KOTOPBIX OBLIN
MHTaKTHasl TpaHcno3a3a (OTCYTCTBHE CTOI-KOOOHOB
n capuro OPC), KUII, JHK-cBs3bIBaromuii 10-
meH (PAIRED), GRPR-M0OTUB M KaTaluTU4ECKMIA
nmomex (DDE/D).

Ananuz nocredoeamenvrocmeii

I'pannusl npenmonaraeMerx OPC omnpenensnn
¢ mnomomblo ORF Finder (https://www.nc-
bi.nlm.nih.gov/orffinder/) u manee yrouHsIIn BU3y-
anpbHo. [TocnenoBaTesibHOCTh CUTHAJIA SIIEPHOM JIO-
kayu3auuu (NLS) BbIsiBIISUIM ¢ moMoliibio ScanProsite
[30]. AHK -cBs3biBarommii MotuB PAIRED onpenensi-
ym, ucrionb3ysd PSIPRED v3.3 [31]. MortuB GRPR-Tu-
na, a takxkxe DDE/D-noMeH uaeHTUDULIUPOBAIU
BU3YaJIbHO.

Qunoeenemuyeckuii anaiu3

Ona duroreHeTMIECKOro aHaau3a OBLTM B3SITHI
AMWHOKMCJIOTHBIEC TI0CJIeI0BATEIbHOCTA TPaHCIIO-
3a3, OTHOCSIIIIMECS K PA3IMYHBIM TpyTnaM cyrnepce-
meiictBa /Tm-TpaHCIo30HOB (puc. 1). MHOXeCcTBEeH-
HOE BbIpaBHUBaHUE aMUHOKHUCJOTHBIX IMOCJIEA0BA-

Puc. 1. DBomoLIMOHHBIE B3aUMOOTHOLIeHUsT [Tm-TpaHcno30oHoB. YepHbiMu poMbamu ob6o3HavyeHbl JIHK-TpaHcmo3oHbI
A. aurita. JJocTOBEpHOCTb TOINOJIOTMH OLIEHMBAJIACH C UCITOJIb3oBaHMeM OyTcTpen-Tecta (1000 perummkanmii). 3HadeHus KO3 -
ueHTOB MomIePXKKU OyTCTper-Tecta MeHee 50% He 0603HAYEHBI.
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TEABHOCTEN OBUTO BBIMOMIHEHO ¢ TToMmolisio MUSCLE
[32] c uicnonb3oBaHMEM CTaHIAPTHBIX HacTpoek. [1o-
WCK HaWIydlleili mMomelu s (PUIOreHETUYSCKOTO
aHajM3a 1 (pUIIOTeHeTUYECKUIA aHAIN3 TPOBOIUIINUCH
¢ ucnoapzopanneM MEGA7.0 [33] mo mMeTomy Mak-
CUMAaJIbHOTO IIPaBIONOA00MSI.

PE3VJIBTATHI 1 OBCYXIAEHWE

IIpoaHanu3upoBaB reHOM Meay3bl A. aurita, HaMu
ObUTO OOHapyxeHo 18 MI'® (tadm. 1). st Toro 4ro-
Obl COOTHECTHM K KaKWM TpymIaM cyrnepceMeincrna
Tc 1/mariner oHU OTHOCSATCSI, Mbl IPOBEIU (uOre-
HeTuyeckuit aHanus. st (puoreHeTMYeckoro aHa-
Jin3a ObLJIM MCTI0Ib30BaHbI BCE U3BECTHBIE CEMEHCTBA
rpynnbl 7c1/mariner. B XauecTBe BHEILIHEH TPYIIIbI
ObLIY 33/1e11ICTBOBAHbBI aMMHOKHKCJIOTHbBIE TTOCIe10Ba-
TEJIBHOCTH 3JIEMEHTOB cynepceMeiictB 15630 u pogo.
B pesynbrate pusoreHeTMYECKOro aHaausa ObLIO
ycraHoBiaeHo, 4uto 13 snemeHToB ([Tm-1_AAur,
ITm-2 AAur, ITm-3_AAur, ITm-4_AAur, ITm-5 _AAur,
ITm-6_AAur, ITm-10 AAur, ITm-11_AAur, ITm-
12 AAur, ITm-13 _AAur, ITm-14 _AAur, ITm-17 AAur,
ITm-18 AAur) Bxomatr B cemeiictBo TLE, deTbipe
anementa (ITm-7 _AAur, ITm-8 AAur, ITm-9 AAur,
ITm-15 AAur) oTHOCATCS K cemeiicTBy Visitor u eliie
onuH sneMeHT ([Tm-16 _AAur) IpUHALICKUT K Ce-
MeiictBy MLE. MI'D, oTHocs1mecs: K ceMeicTBam
maT, mosquito, Guest, L 18, o6HapyXuTh He yIaJIOCh
(puc. 1). OTcyTcTBUE Y YIIACTOM MEAY3bl 3JIEMEHTOB
L 18 Tax:ke ObLIO MoKa3aHo paHee [34].

Visitor/DD41D

Ha panubiit MoMeHT snemeHTwl Visitor/DD41D
KJ1accupUIUPYIOT KaK OTaesibHOe ceMeiicTBo [11, 13].
DTO ceMelCTBO ObLJIO pa3iesieHO Ha IIeCTb Mojce-
meiictB (VS-A, VS-B, VS-C, VS-D, VS-E, Leidyi) [35].
B HacrosiiieM ncciienoBaHUM B TeHOME MEIy3bl MBI
oboHapyxunu 4 MI'D, otHocsIMXcs K rpyrie Visitor
(tabn. 1). Dnementor ITm-15 AAur, Visitor-1_PBac,
Visitor-2 _PBac, Visitor-1_BOva ccoopMupoBaiv Tpymity
C IOCTaTOYHO BBICOKMM 3HadeHWeM OyrcTpemna (67%),
Ha3BaHHYI0 Hamu VS-beplau. Dnementol ITm-7_AAur,
ITm-8 AAur cdopmupoBanu Trpynmny (OyrcTpen
100%), xoTopyto MbI HazBaiu VS-aura. MoxHO TIpen-
MOJIOXUTB, 4TO 251eMeHThl [Tm-7 AAur, ITm-8 AAur
SIBJISIIOTCSI YacThlo rpynmbl V.S-D ¢ HU3KUM 3Hade-
HueM O6ytcTpena (55%). Dnement [Tm-9 AAur Bo-
men B rpymary VS-B (puc. 1).

st MI'D cemeiicTBa Visifor oO11ast IyinHa TpaHC-
M030HOB cocTapisieT npuMepHO 1300—4400 1H. -
na KWII Bapsupyer ot 15 go 1900 mu [11, 13, 36]. ¥V
ITm-8 AAur KU1 o6HapyXUTh HE yaaIOCh, CIAEO0-
BaTeJIbHO BJIEMEHT He CITIOCOOEH K MepeMelleHUsIM,
ognako OPC tpancnoszasbsl [Tm-8 AAur He uMmeeT
MOBPEXACHUI. DTO MOXET CBUIIETEILCTBOBATH O TOM,
YTO TPAHCII03a3a COXpaHsEeT CBOIO (hepMEHTATUBHYIO
aKTUBHOCTD. Y anemeHTta ITm-15 AAur oOmmii pas-

MEp TPAHCIO30HA ObLI TUIWYEH [JII 9TOTO CeMEMi-
crBa (1847 iH), a Takke ObLIM oOHapykeHbl KHNITI
TUIIMYHOTrOo pa3Mmepa (87 mH). OmHaKO TpaHCIIO3a3a
aJeMeHTa oKa3ajach aejieTupoBaHHoi (107 a.o.).
OnemeHThl ITm-7_AAur, ITm-9_AAur npencTaBisitoT
co00i1 YyKOpOUEeHHbIE MOCAeA0BaTEIbHOCTU TpaHC-
no3a3bl 0e3 KUII (Tab. 1).

VYV anementoB ITm-7 _AAur, ITm-8 AAur oGliiee
YUCJIO KOMUM cocTaBujio ot 23 no 29. DaemMeHT
ITm-9 AAur npuCyTCTBYeT B BUAE €IMHCTBEHHOI
konuu. ITm-15 AAur 611 nipencrasiieH 129 konus-
Mu. [1pu aTOM y YyeThIpex oOHapyXeHHbIX MI'D moJi-
HOpa3MepHbIX KOMUI He BbisiBJieHO (TabJ. 1).

Kak n3BecTHO, NOTeHUMAIbHYIO aKTUBHOCTb Mari-
ner-noJoOHbIX TPAHCII03a3 MOXXHO OLIEHUTh O HaIU-
yuio JJHK-cBs3beiBaroiiero nomeHa PAIRED, GRPR-
MOTHBA B TOJIOBHOM YacTy OejlKa U KaTaTuTUUeCKOTO
nomeHa (DDE/D) B xBocToBoii yacTtu. Takke y He-
KOTOPBIX mariner-nmono0OHbIX TPAHCII03a3 OIpeneisi-
ercsa NLS — nocienoBarebHOCTb CUTHAIA SIAEPHOM
JIOKaJIM3aluu.

AHanm3 TpaHcrno3a3 oOHapy:KeHHBIX HaMU dJie-
MEHTOB mokasaj, 4To PAI-cyOmoMeH mpucyTcTByeT
TOJILKO B TpaHcmno3a3ax asieMeHToB I Tm-7 AAurwv I[Tm-
8 AAur — y TpaHcrio3asbl aniemenTa ITm-7 _AAur B Ha-
JIMYUU TOJIBKO OHA ajiba-Ccrupaib, a y TpaHCII03a-
3pl a5iemeHTa [ Tm-8 AAur nBe crimpany BMECTO TpeX.
Broprie Tpn anbda-crmmpamm RED-cybnomena o6Ha-
PYXXWJINCh Y TpaHcIio3a3bl 37aeMeHTa ITm-8 AAur, HO
TPeThsl alib(a-Crmpanb OYeHb YKOPOUYEHa, YTO CKOpee
BCETO CBUAETEIBCTBYET O €€ HE(PYHKIIMOHATHbHOCTH.

GRPR-MOTHB HalimeH B TpaHCII03a3ax dJIEMEH-
TOB [Tm-7 AAurwv ITm-8 AAur. OH pacniojIOXXeH TH-
NUYHO, B TOJIOBHOM Yactu 6enka, mexnay PAIl u RED
cyomomeHamu. NLS y s71eMeHTOB JaHHOTO CeMei-
CTBA HE HAWUOECH.

KaranutunueckoMy 1OMeHY 1151 COXpaHEHUsI CBOei
¢bepMeHTaTUBHOI aKTMBHOCTM HEOOXOOMMO Hajluue
BCEX TPEX MapKEepPHbIX AMUHOKMUCIOTHBIX OCTAaTKOB
(nByx acmaptartoB (D) u Tperbero myramata (E) unu
acrmaprata — DDE/D-momMeH), moaToMy maHHast 00-
JJacTh 00JamaeT HanOOJIbIIEH KOHCEPBATMBHOCTHIO
MO0 CPaBHEHUIO C JAPYTMMM YacCTSIMU TPaHCMO3a3bl
[37] (puc. 1). B GonplIMHCTBE ciiydaeB IJIsl CEMEIi-
ctBa Visitor xapakTepeH KaTaJUTUUYECKWUI ITOMEH
DD40-41D [38]. ITm-8 AAur nMeeT KiiacCUYECKUI
JIOMEH, CBOMCTBEHHbBI TPAHCITO30HAM 3TOM IPYMIIbI.
V ITm-15 AAur coxpaHWUIach TOJIBKO BTOpasi YaCcTh Ka-
TamuThdeckoit Tpuansl D41D. Y AByX Apyrux ajaeMeH-
T0B — ITm-7 AAur v ITm-9 AAur B noOMeHe UMEICh
BUAMMBbIEC OTJIMYMS, a UMEHHO y asieMeHTa [ Tm-7 AAur
TpeTuit D (acnaprar) B KaTaJTUTUUYECKO# TpUaae OT-
CyTCTBOBaJI, a y asieMeHTa ITm-9 AAur oH ObL1 3ame-
mieH Ha E (rmyramar), Takke KOJIM4eCTBO aMUHOKMC-
JIOTHBIX OCTATKOB MEXJy aclapTaToM U IIyTamaToM
coctaBuiio 47 BMecto TUITMYHBIX 40—41 (puc. 2). daH-
HbIE U3BMEHEHUSI B KOHCEPBATUBHOM JJIOMEHE BEPOSIT-
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Taomuna 1. [THK-tpaHcnio3oHb! cyniepceMeiictBa 1cl/mariner B reHOMe Meny3bl A. aurita
CewmeiicTBo/ Hmuna, | KUII, | CUIT, | TII, |O6meeuucno|Yucno| Yucno |Karaautuaeckmi
DnemMeHT . i
oaceMelicTBO mH IH ITH a.o. Konuii ImpP o noMeH*
DI106D34E,
ITm-1_AAur TLE/Aurum 4322 90/90 — 359 9 1 1 DNDPSQ
N104D34E,
ITm-2_AAur TLE/Aurum 2152 26/26 — 358 31 5 2 DGDPSQ
N105D34E,
ITm-3_AAur TLE/Aurum 4614 |229/230] -— 370 415 1 0 DGDPSQ
E106D34E,
ITm-4_AAur | TLE/Aurum 963 — — 320 8 0 0 DGDPSQ
E106D34E,
ITm-5 Adur | TLE/Aurum 960 _ — | 319 9 0 % |pGDPSO
?7D34Q,
I1Tm-6_AAur TLE 267 - — 89 1 0 0 DNNPKH
N D94D?,
ITm-7 _AAur | Visitor/VS-aura 813 — — 270 23 0 0 DGGSAH
N D94D41D,
ITm-8 AAur Visitor/VS-aura 1044 - - 347 29 0 0 DGAPAH
N D92D47E,
ITm-9 AAur Visitor/VS-B 699 — - 232 1 0 0 DGAPPH
D92DA47E,
ITm-10 AAur | TLE/Aurum 381 — — 127 6 0 0 DGDPSQ
?D34E,
ITm-11 AAur | TLE/Aurum 249 — — 89 5 0 0 DNDPSQ
?D34E,
ITm-12_AAur | TLE/Aurum 249 — — 84 8 0 0 DGDPSQ
?D34E,
ITm-13_AAur | TLE/Aurum 348 — — 116 5 0 0 DKDPSQ
?D34E,
1Tm-14_AAur | TLE/Aurum 321 — — 106 6 0 0 DGCPRQ
ITm-15_AAur | Visitor/VS-beplau | 1847 87/87 — 107 129 0 0 4D,
. P DDAPVH
D104G34D,
ITm-16_AAur | MLE/vertumnana | 1325 50/52 - 347 49 22 0 GHASAH
L98D34E,
[Tm-17 AAur | TLE/Aurum 3770 | 34/35 | 40/41 | 303 28 3 % |DGCPRQ
D105D34E,
ITm-18 AAur | TLE/Aurum 732 — - 244 5 0 0 DGDPSQ

ITpumeuaHue. TH — Dapbl HYKJIEOTUIOB, a.0. — aMMHOKHUCIJIOTHBIe ocHOBaHUs, KMIT — KoH1IeBble MHBepTUpPOBaHHbIC MOBTOpbI, CUIT —
CyOKOHIIEBbIE MHBEPTUPOBaHHBIE MOBTOPHI, TI1 — Tpancnosasa, I[1P — nonmHopasmepHsbie Komuu, [1® — noreHIIMAIBHO-DYHKIINO-
HaJIbHbIC Konu, * — yKa3aH narrepH DDE/D-noMeHa, BKirogyaronmii MapkepHble aMMTHOKHMCIOTHBIE OCHOBAHUS U TIPOTSIKEHHOCTh
MEXIy HUMU B a.0., @ TAKXXe KOHCEPBAaTUBHYIO 00JIaCTh U3 1IECTH a.0. B pailOHE BTOPOTO MapKEPHOIO aMUHOKMCJIOTHOIO OCHOBaHUsI,
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ITm-1_AAur ~ —==MVFHEKIDE

ITm-2_AAur -==MARPRTI S

ITm-3 Adur ~ ---MVFEGKYDS

ITm-4_AAur ~MEKPIDDIIIDKR:

ITm-5_AAur
ITm-6_AAur
ITm-7_AAur
ITm-8 AAur
ITm-9_AAur
ITm -10_AAr
ITm-11_AAur
ITm-12_AAur
ITm-13 AAUr === == m s e e e
ITm-14_AAur
ITm-15_AAur
ITm-16_AAur
ITm -17_ AAur ======== v
ITm-18 AAur ======== R F-=————m—m—mm e — e ———

GR--GSLE DDPRSGCQAT

VLMYLDGVSFVHETNPYEDALTPNGRVWRKISEG
IAFYLDGAGFVYKRNPLDOQSLAPRGRVWRT--EG
ISFYLDGKSFVHKMNPLSTCTSPRARVWRKRGEG

ITim-1_AAur --vSYREEVRTESNNAGYRS LRPRRKGI LSAKDKKKRVRYARNALK -K LEKS
ITm-2_AAur  EH= SKEGYNYLOARKKGLLSERDKKTRVKFAKKMLR-E HHFG
1Tm-3_AAur RHGFAYROARKKGLLTAKDLEKRYNFAMKMKR-D YSGD:
1Tm-4_AAur JAGFKYTHFRKKGILSRNDLQTRFEFAKTVRR-R LARA: IAFYLDGVGFTHKYNFHDOQALAPRTMAWRRPADG
ITm-5_AAur [ R Y@LQCRTKGLLT}U\DLKKRLKFHRTCKK—L —————— LSDE: VSFYLDGTGFAHKVNPSKYARTQRTRAWRKRGEG
ITM-6_AAUP = B
ITm-7_AAur ~ WGLGLSQSSYVRIT-KEIGFHPYVLARKQKLENGDQAKRLEFCN* I LETVARESEMINNF~~========== ITS%PNFSLNS ~~~~~~~~~~~ EINTKNGVFYARRDIG

1Tm-8_AAur WI SRSSFSRIV@LRPHPYVLIERQELLPN DEAKRLEFCHNWEF INQSNNDEAFLTNL---=-===-==-=- VISHEATFSLNS——========= EVHEWNVVEYARYGNG
1Tm-9_AAur ~-NRLHFARLVRQELRNGTLDLQEV--—========< MWSWEATFDLNG-
ITm - 10 _AAr = e e e e e e
ITm-11_AAur
I1Tm-12_AAur
ITm-13_AAur
ITm-14_AAur
1Tm-15_AAur
ITm-16_AAur  AITH :

ITm -17_AAur  ENE-V : D YSYIRSWGLMTKQDLKKRMKFCRTVRKLK
ITm-18 AAur

GVNTWNTRSYAEKGNG

E%MQE‘GR*SUVMKH(\” TVLILNKARVSTVDA

LGQD FWNYHISFYMDGKGFEFKTNPLDQAKAPRAREWRKKSEG
r-nf.,FNSD&KSFFKHKNKQTR\!’EFHKMVLA YDDS LCTEKIAFYLDGSNW

ITm-1_AAur . = Db SEVAKKALED-
1Tm-2_AAur LLRGCTAKEQACGTGGKHVEMVVAI SHGEGVVCAQRYE-KMNG-TFFARFLIENFDEMV~ N SKLAKEAMEQ-
ITm-3_AAur ~MEKSCTFRGSKCGAGGREVNFLVCISHGHGVCSVRQYE-KEMDG-VYFTSYVEDESPRLF---RDVGKKA- CESARIAWES-
ITm-4_AAur LSFQQTSKGSHEGSCGKTAHFFVAIAYKKGVILAEQYEGQLNG-QKFAEFVREQFFTLF---ERSSNPE-
ITm-5_AAur ~ LTIHCTAKGHEKEGTGGRVAKFMVAIAFGKGVIKCOQYEGNING-ELFAEFVQQEFPEMF---ENSSNPK-
ITm-6_AAur LLCWGAISNCGASSLC-LFQGRMDA-PFYQDILGDYLIPYI- E*FAED-
ITm-7 AAur ~ HPEHHYVEFKQ---GPGQVMVWVGLTKNGNIFCPHFVOGTLDTAEY LRIVRYHVVQREF--REQGIVKE~-
ITm-8 AAur  HPDDHYIGRRQ---GAGQVMVWLGLTGNGDILGPHFAENNLNTREYLRIIRYNVVQRDF--ANKGIDRN-
ITm-9_AAur PLEFIRERCQONK: AKLHCWAALRNGEK-FGIFFFDONITA-QTYTTLISRRLLPMIRARGIDAARN~
ITm -10_AAr
ITm-11_AAur --EEYT-QENG-TYFARFIQTTMERAFGDIAVOKDEN-
ITm-12_ AAur === == e e KMDG-NYFASFIRENFDTIF----LASGKS---THNTWLC
ITm-13_AAur 1
ITm-14 Adur ======meemcm s s s e s n e e e
ITm-15_AAur
ITm-16_AAur
ITm -17_AAur
ITm-18 AAur

ITm-1_AAur ~ GRELQAIPPRSPDLNPIBNV-FHNVRIILRQOALEERIERENFASFKNRVLGVLANSNIGIINRTI-ETMRDRLKLI IASGGCRTKY *~
ITm-2_AAur ~ NSQLLPIPPRSPDVNPLENF-FGIVKQALHRDALERQPNVET INQFESRIKRTMNEVPTATIDKII-ESMNKRMK I I TEFKGERTKY * -
ITm-3_AAur ~ GVKLLQIPPQSPDVNPIBNV-VHFAVKALEKDTMEQAITHETSKQFVSRVIRILLAIPVSIIDKTI-ESVEKRINLI IANKGKRLKY *—
ITm-4_AAur ~ GAKKFSIPPRSPDLNPIENV-FHNIKSKMRDDAFNKRITNETYSQFCARVKDTLLNYPTEIIDRTI-MSMDKRIDLVIKAKGORIRY *-
ITm-5_AAur ~ GCKLFKIPPRSPDLNPIESV-FHLARKQLNKDATAKDI EHETYKEFSRRVKSLLLNFSSVVIDRTI-GSMGKRICEVIKMKGQRTKY * -
ITm-6_AAur ~ NIFWWKTPPES PV STV I = = = = = = = = = o e e e e e e e e e e e e e e e s
ITm-7_AAur ~ GDIPW--PPRSPDLAVCAFF-CGVI*-
ITm-8 AAur ~ GDFLW--FPPRSPDLAI FFWGHLKHQmm——QRuQQPRNI DELKRAIRRECEAT PRDMVVNAF-HAMIDRCRRCINSNGNCFDNE*
ITm-9_AAur ~ NAIRW--FPRSPDLTPLBFFLWGYLKSKVFVDPLPR----— TLQELSLRITEEFDLIPQEMIERATNQGFLGRLDKMVAARGGHFEY * —
ITm -10_AAr  HAELLQIPPRSPDINPIENV-FHLVKTOLNSQAIKENIVTESIDKFETRIKRTLFKLTVSHINNTI-ESMGNRMEK T IAEK-——————-
ITm-11_AAur GRELQAIPPRSPDLNPIBNV-FHNVRI-——————————————mmm——— -
ITm-12_AAur GAELFPIPPRSPDINPIENF-FHLVRRKLTEDA L=~ mmm === m = o o o e
ITm-13_AAur EAEFHRIPTRSPDLNPI@NA-FHLVKKAVDDESMSLNITNENIKQLFSILEPRPLS=========== === == mmmmmm e e e e =
ITm-14_AAur GATVFRIPSRSPDLNPIENF-FNCITRELKKQALEKNIRKETFEQFSRRVKKTVVEYPATKIDKII-ETMDKRIGMVMKARGMRIKY * -
ITm-15_AAur HDIKW==PPRESDLN PO F === = = = = == = = o m e e e e e e e e e e e e e e el
ITm-16_AAur RVQQLEQPQYSPDLYPWS-F-FVFPFVTSKLRGVRFDTEDLAIEAFLEHFEGIRQIEWPSVFQKWF-———— *CMQKCIDNAGE*
ITm -17_AAur GATVFRIPSRSPDLNPIGNF-FNCITRELKKQALEKNIRKETFEQFSRRVKKTVVEYPATKIDKI I-ETMDKRIGMVMKARGMRIKY * -
ITm-18_AAur GBELFPISPRSPDINPIENF-FHLVRRKLTKDAIQRDITFETKHNFQS* I IQTMHEI PLEHVNKTI-CSLPKRMTET IKCKGERLKY -~

Puc. 2. MHOXeCTBEeHHOE BbIpaBHUBAaHME aMUHOKMCJIOTHBIX IMOCENOBaTeIbHOCTEl TpaHco3a3 A. aurita. CepbIM BbIIETICHbI
1recTb o-crimpaneit, popmupyrommx PAIRED-goMeH; SKkupHBIM KypCUBOM 0003HaY€H I'MITOTETUYECKUI CUTHAT SIIEPHOM JIOKa-
muzauuu (NLS); BbimeseH XupHbIM U niogdepkrBaHueM GRPR-11omo6HbI MOTHB; YepHBIM MOKa3aHbl MapKepHbBIE JTOKYChI
KaTATUTUYIECKOTO TOMEHA.

HO MOTYT HETaTUBHO MOBJUSATh Ha (PEpMEHTATUBHBIE  I0JIaraeM, YTO CEMENCTBO Visifor IpeacTaBiIeHO B Te-
CBOIICTBA TPAHCTIO3a3bl. HOME TOJbKO HE(GYHKIMOHAJIbHBIMU KOMUSIMU,

O06o061Iasa pe3yabTaThl aHAJIM3a JIOMEHHOI CTpyK-  ITOCKOJIbKY KaxXIbli 2JIeMEeHT MMeeT KaKoe-J1ubo
TYpBbI 3J1EMEHTOB Visitor yl1acTOil MEy3bl, MbI IIPE-  BUAMMOE [TOBPEXIEHUE.
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MLE/DD34D

MLE siBRsieTcs1 XOpolIo U3y4eHHBIM CEMEiCTBOM
rpynnbl 1cl/mariner [17]. DT0 ceMeMCTBO CUUTACTCSI
onHoit n3 ocHoBHEIX rpyrn JHK-TtpaHcmo3zoHoB n
IIIMPOKO MPENCTABIEHO BO BCeX opraHu3Max. TpaHc-
no30Hbl MLE 0cO0EHHO 4acTO BCTPEYAIOTCS Y BBIC-
ILIUX )KUBOTHBIX, T[JIE OHU CITIOCOOHBI K TOPU3OHTATBHO-
My niepeHocy Mexny Bumamu [39]. IlpoTspkeHHOCTD
TpaHcno3oHoB MLE cocrasisieT okono 1300 mH. Pa3-
mepsl KUTIT Bapeupytor ot 20 1o 40 TH 1 TpaHCcIo3a-
3a coctouT U3 340 a.o. [40]. B pesyabrare puioreHe-
TUYECKOT0 aHaJIn3a ObLIO YCTAHOBJIEHO, YTO OJUH U3
OOHapyKeHHBIX HaMu 35eMeHToB (/Tm-16_AAur) ot-
HOCUTCS K 3ToMy ceMeiicTBy (puc. 1). OO1mas miiHa
TpaHCIIO30HAa M caMoil TpaHcmo3a3bl, a Takke KUII
Obu1a TunuyHa 11 cemeiictea MLE. OPC anemeHTa
ITm-16_AAur conepXUT MHOXECTBO CTOI-KOJIOHOB.

CewmeiictBo MLE uMmeeT XxapaKTepHbIA KaTaJIUTU -
yeckuii nomeH DD34D [40]. ¥V ITm-16 _AAur xata-
JIMTUYECKUI TOMEH TIpeTepriesl U3BMEHEHUS: B KaTa-
JIMTUYECKOM Tpuaae Bropoit D (acmaprar) ObL1 3aMe-
mieH Ha (G) muuuH (puc. 2).

JHK-cBs13pIBaroluii MOTUB Y TPaHCIIO3a3kbl 1€ -
MmeHTa [Tm-16_AAur Takxe oKa3zajicsi HETIOJIHOLIE -
HEH: u3 Tpex aiabpa-crupaneit B PAl-cyomomeHe
npucyTcTByoT Toabko aBe. GRPR-motuB 1 NLS
He OOHapyXeHHI.

B pesynbraTe aHaiiuiza, NMPOBEIEHHOIO C MOMO-
b0 mporpaMmmbl BLASTN, Ob110 00Hapy»keHo 49 Ko-
nuit anemenTa ITm-16_AAur. I1pu 3TOM KOJIUYECTBO
MMOJTHOPA3MEPHBIX Komnuii coctaBwiao 22 (tabi. 1).
OpnHako aHaJIu3 JOMEHHOM CTPYKTYpPBI TPaHCITO3a3bl
MokKasajl, YTO BCe OOHapyXXeHHbIE 2JIEMEHThl B Ha-
CTosilliee BpeMs SBISIIOTCS HEDYHKIIMOHATIbHBIMU.

TLE/DD34—38E

CewmeiictBo TLE — Takske OMHO U3 CaMbIX PacIIpo-
CTpaHEHHBIX ceMeICTB rpyIibl 7c I/mariner. TlepBblii
npeacTaButeib ceMmeiictBa TLE, TpaHcno3oH Tcl,
MMEIOIINI aKTUBHYIO TPaHCII03a3y, ObLI 0OHapyKeH
B reHome Hematoabl Caenorhabditis elegans [41, 42].
TpaHcno30HBI 3TOI TPyl TAKXKE LIIMPOKO Pacipo-
CTpaHEHBbI B TEHOMAaX ITO3BOHOYHBIX, BKIIIOYAS TeJIe-
ocTHbIX pbIO [43]. CemeiictBo TLE BKIIIOUaeT aje-
MEHTBI IPOTSKeHHOCThIO 1200—2000 mmH [25—28, 35,
43, 44]. dng tpancrio3oHoB 1L E xapakTepeH TOMeH
DD34E [45]. Tem He MeHee 3a IOCIeIHNE TOIbI ObI-
Jii oOHapyXkeHbI aJieMeHThl TLE ¢ HexapaKTepHBIM
IOMEHOM IJIsI 3TOoro cemeiicrBa. TakuMm oGpa3zoMm
3TO CEMEMCTBO pa3IeMJIOCh HA HECKOJIBKO Mojce-
meiictB: TRT/DD37E [25], Incomer/DD36E [26],
Intruder/DD38E [28], TLEWI/DD36E [44], Trav-
eler/DD35E [27] u ctemTLE/DD34E [35].

B renome A. aurita Mmb1 oOHapyxuamn 13 symeMeH-
TOB, OTHOcsIIuxcsd K rpynne 7TLE (ta6n. 1). B pe-
3yibTaTte (PUIOTeHETUUECKOTO aHanu3a 12 sjeMeH-
TOB C(OPMUPOBAJIN OTIEIBHYIO TPYIIITY Aurum C BBI-
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cokuM 3HayeHueM Oyrctpena (100%) (puc. 1). Ha
GuIOreHeTUYECKOM JepeBe BUIHO, YTO 3JIEMEHTHI
rpynnsl Aurum OJIM3KO PaCIIOIOXEHEI K ITOJACEeMEli-
ctBy TRT. TakuM 00pa3oM MOXKHO TIPEAITOIOXKUTh,
YTO OTAEJIMBIIASICS TPYyIIIa Aurum TIpencTaBisieT HO-
Boe moncemeiictBo TLE. 3aech Xe cleayeT OTMETUTD,
yTo 35eMeHT [Tm-6_AAur He BOIllIe] B 3Ty TPYMILy, a
Takke HU B OOHO H3BecTHOe mnoxacemeiictBo TLE.
OnmHako Ha OCHOBAaHMHU MPOBEICHHOIO (DUJIOTeHETH -
YeCKOIro aHa/jir3a MOXHO CKa3aTbh, YTO OH TaKXe OT-
Hocurtcs K cemelictBy TLE (puc. 1).

AHanu3 4uciia KOMUM TPaHCIIO30HOB, OTHOCSI-
uxcs K cemeicTBy 7L E, moka3ai, 4To y AECSTU dJie-
MeHTOB ([Tm-1_AAur, ITm-4_AAur, [ Tm-5 AAur, [Tm-
6 AAur, ITm-10 AAur, ITm-11_AAur, ITm-12_AAur,
ITm-13 AAur, ITm-14 _AAur, ITm-18 AAur) HU3-
KO€ KOJIMUYeCcTBO Konuit — oT 1 1o 9. /IBa aneMmeHTa
(ITm-17 AAur, ITm-2_AAur) umerot ot 28 1o 31 Ko-
nuu. M tonbko onuH amemeHT (ITm-3 _AAur) nmeet
OYeHb BBICOKOE (415) yncno Kommii (tadm. 1). U3 13
MTI'D aT0if rpynIibl IOJHOpa3MEPHbIE KOMTMU OOHa-
PYXXEHBI TOIBKO y YeThIpeX 3jieMeHTOB ([Tm-1_AAur,
ITm-2 _AAur, ITm-3_AAur, ITm-17 AAur). Y TpaHc-
1mo30HOB ITm-1_AAur, ITm-3 _AAur ioaHopa3Mmep-
Hble KOIMU MPUCYTCTBOBAIU B €AMHCTBEHHOM YMC-
ne. Y ITm-2_AAurwv ITm-17 _AAur o6HapyXeHO MTh
Y TPU MOJTHOPA3MEPHBIX KOIMUI COOTBETCTBEHHO.

JnvHa moJTHOpa3MepHBIX TPAHCTIO30HOB TPYTIITHI
Aurum BapsupoBana ot 2152 no 4614 mH, Torma Kak
XapakTepHasl JJIMHA TPAHCIIO30HOB IS CEMEMCTBA
TLFE coctaBasier 1200—2000 mH. YBeauueHue Oau-
HBI MOTJIO IPOM30MTH 13-3a BCTABOK B HEKOJIMPY-
IOIIYI0 TMOCIeNOoBaTeIbHOCTh. [lnHa MoJHOpa3-
MEPHBIX TpaHcno3a3 BapbupoBaja ot 303—370 a.o.,
YTO SIBJISIETCSI TUIIMYHBIM IUISI TPAHCI03a3 3TOIO Ce-
MeiicTBa. Takke y HaliAeHHBIX HAMM TTIOJTHOpa3Mep-
HbIx MI'D 66111 06HapykeHbl KUTI, piirHa KOTOphIX
Koseb6anach ot 26 10 230 IH, 4TO TaKKe XapaKTepHO
st cemevictBa TLE. Y ITm-17 AAur 6b111 oOHapy-
xxeHbl CUII, nnuHa Kotopbix coctaBuia 40/41 1H.
OIHaKO y OCTaJbHBIX ITOJIHOPA3MEPHBIX TPAHCIIO-
30H0B CHII oOHapykeHBI HE OBIN. Y IPYTHUX BJe-
MeHTOB ([Tm-4_AAur, ITm-5 AAur, ITm-6_AAur,
ITm-10 AAur, ITm-11 _AAur, ITm-12 AAur, ITm-
13 AAur, ITm-14_AAur, ITm-18 AAur) nimHa TpaHC-
IM030HAa OKa3aJlach 3HAUYUTEIbHO HUXKe, YeMy TLE, u
cocraBuia oT 249 1o 963 nH. /ItnHa TpaHCIIO3a3bl Ba-
peupoBaia oT 84 no 320 a.o. KMI1 obHapykeHBI He
obLM (Tad. 1).

Heo6xoaumo n106aBUTb, YTO MPU CPaBHEHUU 00-
HapYKEHHBIX KOHCEPBATUBHBIX JOMEHOB C XapaKTep-
HBIM matTepHoM Wi cemelictBa TLE (DD34E) namu
ObLIY BbISIBJICHBI HEKOTOpPBIE pa3inyuusi. [IBa aneMeH-
ta ([Tm-1 AAur, ITm-18 AAur) nMenun Kiiaccude-
ckuii fomen DD34E. ¥V npyrux necaru 3J1eMeHTOB
ObLIM OTJIMYMS B KaTaJUTUUYECKOI Tpuanie, a UMEH-
Ho y asieMeHTOB ITm-2_AAur, ITm-3 _AAur niepBHIi
acnapratr (D) 3amenuncsa Ha acmaparudn (N), y
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ITm-4 _AAur, ITm-5 AAur niepBoiii acmmaprar (D) —
Ha rinytamart (E), ay ITm-17 AAur iepBbIid acnapTaT
(D) — na neituun (L). Y anementoB ITm-11 _AAur,
ITm-12 AAur, ITm-13 _AAur, ITm-14 _AAur iepBBIid
acnaptart (D) oTcyTcTBOBAII, 3aTO BTOpasi YacTh KaTa-
JiuThdeckoii Tpuaabl Oblia coxpaHeHa D34E. Takxke
clienyeT OTMETUTb, 4To y aneMeHTa ITm-10 _AAur B
KaTtanutudeckom nomeHe DD47E Habmroganuck pas-
JINYYS B TIPOTSDKEHHOCTU MEXIY BTOPBIM acriapra-
toM (D) u TpetbuM mryramatoM (E) (puc. 2). OnHako
Ha (HUIIOTEHETUYECKOM JIEPEBE BUHO, YTO 3TOT TPAHC-
IIO30H BCE XK€ OTHOCUTCS K ceMeiictBy TLE (puc. 1).
ITpu cpaBHEHMU KATATUTUYECKOTO TOMEHA Y TpaHC-
nmo3zoHa [Tm-6_AAur ¢ KlacCU4eCKUM AOMEHOM cCe-
meiictBa TLE (DD34E) 6butn BbISIBIEHBI OTAUYMS, a
MMEHHO B KaTaJIMTUUECKOI Tpuaje MepBblii acmiap-
tat (D) orcyrctBOoBai, a rimyramat (E) Obl1 3ame-
meH Ha miytramuH (Q) (puc. 2). B pesynabrare dpu-
JIOTEHETUYECKOI0 aHa/M3a BbISIBJIEHO, YTO TpaHC-
1mo30H ITm-6_AAur otTHOocUTCS K ceMmeiicTBy TLE.

AHanm3 TpaHcno3a3 OOHApY:KEeHHBIX HaMH DdJie-
MEHTOB TI0Ka3aJj, YTO MepBble TpU ajbda-CIupaiun
PAI-cybnoMeHa IpUCyTCTBYIOT TOJIBKO B TPAHCIIO3a3ax
anemeHTOB ITm-1 _AAur, ITm-2 AAurnuITm-3 AAur,y
TpaHCII03a3 OCTaJbHBIX 3JIEMEHTOB OHU YKOpOYe-
HBI MJIA OTCYTCTBYIOT. BTOpBIe Tpu anbda-cnupann
RED-cyonomMeHa oOHapyXWINCh Y TpaHCIIO3a3 3JIe-
MeHTOB ITm-1 _AAur, ITm-2 _AAur, ITm-4_AAur,
ITm-5 AAurw ITm-17 AAur (puc. 2). OnHako y sJie-
MeHTOB ITm-1 _AAur n ITm-5 AAur anbda-crimpanu
¢dparMeHTUPOBaHbI, YTO MOXKET CBUIETEIHLCTBOBATD
0 X He(YHKITMOHAITHLHOCTH.

GRPR-MOTUB nIpucyTCTBYET B TpaHCIIO3a3aX 3JI¢-
MeHTOB ITm-1 _AAur, ITm-2 AAur, ITm-3 _AAur,
ITm-4_AAur, ITm-5 AAurwv ITm-17 AAur.

NLS y anementoB ITm-4 _AAur v ITm-17 AAur
JIOKQJIM30BaH B JIBYX pa3jIMUHbIX pailoHaX TPaHCIO-
3a3pl. B TpaHcmoszazax snemeHTOoB [Tm-1 AAur n
ITm-5 AAur HaiiieHO MO OMHOI MOocJienoBaTeIbHO-
ctu NLS, ogHako TonbKo y anemeHta [Tm-1_AAur
NLS pacnionnoxeH tunmmuro, mexny JIHK-cBs3biBa-
IOLIUM U KaTAUITUTUYECKUM JoMeHaMu. TakuMm obpa-
30M, TTIOTEHLIMATBHO (PYHKIIMOHAJIBHBIM YCJIOBHO MOXK-
HO CUUTATh TOJIKO asieMeHT ITm-1_AAur, TOCKOJIbKY
OH MMeeT YepThl PYHKIMOHAIBHOIO 2/IeMeHTa (HeIlo-
BpexaeHHyo OPC, KMI1, GRPR-moTusB, ki1accuue-
ckuit katanmutudeckuii nfomeH DD34E u NLS), on-
HaKo M3-3a ¢pparMeHTallMu OOHOM alibda-CIMpain B
JHK-cBsI3bpIBaIOIIEM MOTHUBE OH MOKET OBITh HE(DYHK-
LIMOHAJIEH, XOTSI HACKOJIbKO 3TO CKa3bIBaeTCsl Ha €ro
aKTUBHOCTHU He U3BeCcTHO. DnemeHT [Tm-2_AAur, Be-
pOsITHEee Bcero, Takxke He(hyHKIMOHAJIeH, TaK KaK Ha-
JINYKMe MyTalliM [IEPBOTO aMUHOKUCIOTHOTO OCTaTKa B
KaTaJIUTUYECKOM IOMEHE, KOTOPbIi SIBJIIETCS Haubo-
Jiee KOHCEpPBAaTUBHOM 00JIaCTblO, MOXET HapyllaTh
paboTy TpaHCMO3a3bl.

IIpeobmanmatomast goiss 3aeMeHTOB 1cl/mariner
MeIy3blI IpeIcTaBlIicHa eMeHTaMu ceMmerictBa 7TLE.

B »T10ii rpynme oOHapyXXeHO HOBOE MOACEMEICTBO,
Ha3zBaHHOe Aurum. B cemelicTBe Visitor oOHapyXeHbI
JIB€ TPYMIIbI 3JieMeHTOB VS-aura n VS-beplau, xoTo-
pble, BO3BMOXHO, SIBJISIIOTCS HOBBIMU MoceMeiicTBa-
MU. AHaIU3 3JIeMeHTOB 1t I/mariner B reHOME Meay-
3bl TI0Ka3aJjl, YTO B HACTOSIIUI MOMEHT uU3yyaeMble
TPAHCIIO30HbI HAXOASITCS Ha CTaAWM Nerpamaiuu 1
JIMMUHAIMU. [IpakTUYecKu Bce 3JIEMEHTHI IeJIeTH-
pOBaHbI UJIU UMEIOT CTPYKTYPHBIE UBMEHEHUS U CO-
OTBETCTBEHHO HE WMEIOT MOTEHIUATbHO (DYHKIIMO-
HaJbHBIX Koruii. DnemeHT ITm-3 _AAur ObLU1, IO BCeil
BUIMMOCTH, OYeHb aKTUBEH B MpoliyioM (415 konuit),
BO3MOXHO M3-32 OCOOEHHOCTEM €ro CTPYKTYpPhl WK
10 APYTUM MPUYUHAM, OJJHAKO HA MOMEHT UCCIIEI0-
BaHUS 3TOT 2JIEMEHT TaK Xe, KaK U Ipyrue, HaXoIuT-
Csl Ha 3aBepllalollei cTaauu XU3HEHHOTO LIMKJIA.

Pa6ota npoBenaeHa B pamkax I'ocymapcTBEHHOTO
3aganust ®I'BYH UMBU “®yHKlLMOHATbHEBIE, ME-
TabOJIMYECKUE U TOKCUKOJIOTUYECKNE aCTIeKThI Cyllle-
CTBOBaHMSI TUAPOOUOHTOB U UX MOMYJISILIUMI B OMOTO-
Max ¢ pa3IMYHbIM (PU3UKO-XUMUIECKIM PEKUMOM
HoMep roc. peructparuu 121041400077-1.

Bce nmpumMeHunMEIe MexKnTyHapOoOHbIE, HALIMOHAIb-
HbIe U/WUJIA MHCTUTYLMOHAIbHBIC TIPUHLIMITEI YXO1a
U UCIIOJIb30BaHUS XKMBOTHBIX ObLIM COOJIIONEHDI.
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Structure and Diversity of Tc 1/mariner Transposons
in the Genome of the Jellyfish Aurelia aurita
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Transposable elements, DNA transposons and retrotransposons are DNA sequences capable of movement
within the genome. It is assumed that they play one of their key roles in adaptive and evolutionary processes.
One of the most studied groups of DNA transposons is the infraclass /7m, and in particular the superfamily
Tc1/mariner. In this work, we considered the representation, structure, and evolution of 7¢ I/mariner DNA
transposons in the jellyfish Aurelia aurita. It was found that the predominant proportion of 7c 1/mariner ele-
ments of the jellyfish is represented by the 7LE family. A new subfamily of TLE elements called Aurum has
been identified. In addition, two groups of elements V.S-aura and VS-beplau were found in the Visitor family,
which are probably also separate subfamilies. Analysis of the structure and diversity of 7c1/mariner elements
showed that at the moment 7c1/mariner transposons in the jellyfish genome are at the stage of degradation
and elimination. Almost all elements are deleted or have structural changes, and, accordingly, do not have

potentially functional copies.

Keywords: Aurelia aurita, transposable elements, 7c1/mariner, transposase, DNA transposons.
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