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MarepuHCKH HacleLyemMas dHIocuMonotTnaeckas Oaxrepus Wolbachia mmpoxo pactipocTpaHeHa B IPHPO-
HBIX nonyisinusax Drosophila melanogaster. Ilpu 3TOM ciemyeT OTMETHTD, 9TO CBEACHHUH O MIPUCYTCTBUHU
GakTepun B 1aOOPATOPHBIX MYTAHTHBIX JIMHUAX B COBPEMEHHOH JINTEpAaType HEAOCTATOUHO. B manHOM
HCCIICIOBAHUN JEMOHCTPHUPYETCS IUPOKAsi pacCIpOCTPaHEHHOCTh dHI0CHMONoHTa Wolbachia cpenn 353
MYTaHTHBIX JTUHUH hoHma maboparopun reretuku oyt Uul" CO PAH. OtmedeHo, 9T0 SHIO0CHM-
OMOHT MOAJEP)KUBAETCS B TEUCHNE JIUTEIFHOTO BPEMEHH KYJIFTUBUPOBAHMS JIMHUH, U B ABYX CIIydasX,
BEPOSITHO, TIpom3oruia yrpata Wolbachia. Tenotunmaeckoe paznoobpasue Wolbachia ipeactaBieHo TpeMs
rerotunamu: wMel, wMelCS, wMelCS2. TTockoipky u3BecTHO, uto Wolbachia cTporo coHaciemyeTcs ¢
MHUTOXOHAPHSIMH, BBISBIEHHE MUTOTHITMYECKOTO Pa3HOOOPa3ns B COBOKYITHOCTH C JAHHBIMM 10 HHHUIHN-
POBaHHOCTH TTO3BOJISICT YCTAHOBUTH IIUTOTHITHYECKOE pa3sHOOOpas3ue nmuHui. B muHnsax ¢onna madoparo-
pun renetuku nomyssmuid MIulm CO PAH BeIsiBneHO 4 paHee ONMMCAHHBIX IS MIPUPOAHBIX ITOMYIISAIINI
D. melanogaster tntotnmna: M-MEL, M-w~, S-CS, S-w. [larTepHBI 9aCTOT IIUTOTUIIOB U YaCTOT TEHOTHIIOB
3HAYUTENFHO OTIAMYAIOTCS OT TAKOBBIX B IPUPOJIE, UTO OOBSICHACTCS CXeMOH CO3/JaHMUs M NCTOPHEH BECHUS
KaKJIOU JTUHUH.

KiroueBble ci10Ba: reHeTUYECKUE KoJuteKuuu, Drosophila melanogaster, Wolbachia, MUTOTHII, TEHOTHII,

UTOTHII, KO3BOJJOIUA.

BBEJTEHUE

['eHeTHYECKNE KOJUIEKIINH JKUBBIX MOJEIBHBIX
00BeKTOB, B ToM uncie Drosophila melanogaster,
CO3JIAFOTCSl ¥ PACIIMPSIIOTCS B PE3yJbTare BKIFO-
YeHHs B HUX MYTAQHTHBIX U HOPMAJIbHBIX JIMHHUI
U3 MHUPOBBIX (DOHIIOB M TPHUPOIHBIX TOITYJISLIHIA,
HOTOJHAIOTCS 32 CYET OPUTHHAIBHBIX JIMHUH,
BHOBB IOJTy4E€HHBIX B XO/I€ HCCIICJOBaHUH B J1a00-
paropusix (Lindsley, Grell, 1968; Lindsley, Zimm,
1985, 1990). Ilocne cokpamieHus 9UCiIa JIMHUH
kojutekuu European Drosophila Stock Center
University of Umea (I1IBerusi) cambiM OOJIBIIHM B
mupe GoHIOM JIHHUIA Apo3odun octaercs Bloom-
ington Drosophila Stock Center at Indiana Uni-

versity, CIHA (http://flystocks.bio.indiana.edu/).
MHorue nccneoBaTenbCcKue rpyInsl U Kageapsl
YHUBEPCUTETOB COAEP)KaT U COOCTBEHHBIE KOJI-
JIEKIIMH KUBBIX OpraHu3MoB. QoHJ 1po30dut
naboparopun reretuku nomyisiui UlulT CO
PAH nMeeT momyBeKOBYIO HCTOPUIO U OTHOCUTCS
K paspsity HanOosee KpynHbix B Poccun.

Jlaboparopusie tunun Drosophila melanogaster
MOT'yT OBITh MCIIOJIb30BaHbI I Pa3IMIHbIX HAYYHO-
HCCIIEIOBATEIILCKIX M 00pa30BaTEeIbHBIX IIeTICH.

1. KaprupoBanue u ujcHTU(UKAIUS BHOBb
00OHapyKEHHBIX MyTalHH.

2. llonynsiqMOHHO-TeHETHYECKUE HCCIIEA0Ba-
HUsI, B TOM YHCJIE U C TPUMEHEHUEM MOJIEKYIIAPHO-
IeHeTUYECKUX METOO0B.
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3. CraHmapTHBIC JIMHUHU UCIIOJNB3YIOTCS IS
MPOBEJICHUS] OMOXUMHYECKHUX, TEHETHYECKHX,
ATOJIOTHYECCKUX U (DU3HOJOTHUSCKHX IKCIICPH-
MEHTOB, B YaCTHOCTU KaK TE€CTEPHBIC JIMHUU MTPH
MPOBEJCHUU OJHOTHIIHBIX MCCJICAOBAHUHN IS
MOJYyYCHUs] KOJUUYCCTBEHHBIX XapaKTEPUCTUK
MyTaOWIIBHOCTH, TUIOJIOBUTOCTH, XapaKTEPUCTUK
JKA3HECIIOCOOHOCTH.

Mpz1 co3HaeM, 4TO 3TO JaJCKO HE IOIHBINA IIe-
peucHb.

Bce 310 nojpasymMeBaeT paciiupeHue 3HaHu | o
JINHUSIX ¥ TTIOCTOSIHHOE U3yY€HHE UX CBOKCTB. Pe3-
KOE TIOBBIIICHHE UHTEPECa K UCCIICIOBAHUIO JINHUH
¢doHma mpoucxoauT: 1) mpu BOBIEUESHUH B 0OUXOT
MIPUHITAITHAILHO HOBBIX METOIOB HCCIICIOBAHUS
reHOMa; 2) IIPU BbISIBIICHUH HOBBIX TCHETUYCCKUX
(heHOMEHOB, KaK 3TO CIY4YHJIOCH IIPU OOHAPYKSHUN
MOOMIBHBIX IeHEeTHUECKHX 3iieMeHTOB (Mobile
DNA, 1989; Finnegan, 1990) u uutoOHOHTOB
(Wolstenholme, 1965; Glover et al., 1990; O’Niell,
Karr, 1990; O’Niell et al., 1992).

baxrepust poma Wolbachia — 310 HacnemyeMbIii
CTPOro MO0 MAaTePUHCKON JIMHUM BHYTPUKIIETOY-
HBIH CHMOMOHT YJICHHCTOHOTMX W HEMAaToJ, U
€e MOYKHO paccMarpuBarh Kak (haKyJIbTaTUBHBIH
KOMITOHEHT T€HOMa JyKapuoT. buonorus poma
Wolbachia xpaiine pazHooOpa3Ha 1 HE TTO3BOJISICT
0XapaKTEePH30BaTh €ro OJHO3HAYHO KaK Mapasu-
Ta, KOMMEHCAJIa M MYTyaJIuCTa. DTO CBA3aHO C
O4YCHb OOJIBIIMM T€HETHYECKUM Pa3zHOOOpa3ueM
OakTepuil U HCKIIFOYUTEITHHBIM KOJTMYECTBOM CUM-
OMOTHYECKHNX acCOIMAlUN C CaMBIMH Pa3HBIMH
BHJIAMH-XO03€BAMH.

Pacnpocrpanennocts Wolbachia cpenu dne-
HUCTOHOTHX OIleHUBaeTCs Ha ypoBHE 40 % BUI0B
Bcero OuopasnooOpasus (Hilgenboecker et al.,
2008; Zug, Hammerstein, 2012). Takoe mmupokoe
pacrpocTpaHeHUEe CBA3aHO C TOPH30HTAIBHBIM
niepeHocoM Wolbachia Mex Ty BUIaAMH-X03sICBAMH
(Cordaux et al., 2001; Sintupachee et al., 20006;
Baldo et al., 2008; Watanabe et al., 2012; Guidolin,
Consoli, 2013). OgHako ocTaeTcsi 3arajikou, 4To
MOXET CITY)KUTh BEKTOPOM MOAOOHOTO TIepeHoca.
3HaYMTENBHBIN WHTEpEC B uccienoBanuu Wolba-
chia TIpeCTaBISIIOT BBI3bIBAEMBIe OaKkTepHei y
BHUIOB-XO0351CB PEIPOAYKTHBHBIC AaHOMAJIMHU: aHIPO-
U1, GeMUHU3AIMS, TAPTEHOTSHE3 U IIUTOIIa3Ma-
THdeckas HecoBmectuMocTs (LIH). Otn anomanuu
CHOCOOCTBYIOT PaCIPOCTPAHCHUIO M TOJIICPIKAHHIO
nH(eKIHy B noryisinuu xo3suHa (Mercot, Charlat,

2004). dns Drosophila melanogaster xapakTepHO
nposieienne L{H, xoTopas 3aknrogaercst B ruoenu
ITOTOMCTBA OT CKPEIIMBaHUS HEMHPUITPOBAHHOMN
caMku ¢ nHpuIIpoBanHbEIM camiioM (O’Neill et
al., 1992; Bressac, Rousset, 1993; Werren, 1997,
Zabalou et al., 2008; Ununckuii, 3axapos, 2009;
Zheng et al., 2011).

W3BecTHBI (haKThl My TYaTHCTHYECKOTO B3aHMO-
TEHCTBUS XO3IMH—BONbOaxus. st prmsapuitHeix
"emaron Wolbachia siBinsgercss oOJUTraTHBIM [IATO-
OMOHTOM, HEOOXOIUMBIM JIJIs1 PETPOYKIIUU YSPBs
(Bandi et al., 1998; Taylor et al., 2000a, b). s
HEKOTOPBIX BUJIOB Mapa3UTUYCCKUX OC OOHApYKe-
HO, uTO Wolbachia nHeoOxonuMa 11t HOPMAITBHOTO
MpoTeKaHus ooreHesa (4Asobara tabida), a Taxxke
TO, YTO OHA oOecrmeunBaeT 0ojee BBICOKYIO TIIO-
JIOBUTOCTh Hapsy C MHAYKIMEH MapTeHOreHe3a
(Eretmocerus mundus) (De Barro, Hart, 2001;
Kremer et al., 2009). Y xomapoB Aedes albopictus
oJHOBpeMeHHO ¢ uHaykiuei [{H 6akrepus yBenu-
YUBAeT TUIOJOBUTOCTh WH(HUITUPOBAHHBIX CAMOK
(Dobson et al., 2002). Ins Drosophila simulans,
D. melanogaster, a Takxe xomapa Anopheles
Stephensi onvucaHo aHTUBHPYCHOE nieicTBre Wol-
bachia (Hedges et al., 2008; Teixeira et al., 2008;
Osborne ef al., 2009; Bian et al., 2013).

YcranosneHo, uto Wolbachia y D. melanogaster
pacrpocTpaHeHa 0 BCeMy apeairy CyIieCcTBOBaHUS
Buja. YacToTa BCTpEe4aeMOCTH BapbUPYET OT €11~
HUYHBIX HTHQUIIUPOBAHHBIX 0COOECH 10 TOTAIBHOM
3apaKEHHOCTU JHJIOCUMOMOHTOM, a B CpeAHEM
J071s1 THUITMPOBAHHBIX 0cobelt coctaBisieT 50 %
(Solignac et al., 1994; Hoffmann et al., 1994, 1998;
Wnunackwii, 3axapos, 2007a, 6; Mnuackwuii, 2008;
Nunes et al., 2008; Verspoor, Haddrill, 2011; Rich-
ardson et al., 2012; Ilinsky, 2013). O6menpu3HaHo,
YTO BCE HAOJIOIaeMOE TEHETUIECKOE pa3HOOOpasue
Wolbachia npon3o1uio MOHOMHUIETUYHO OT TOTOM-
KOB OJHOI WH(MUITNPOBAHHONW CAMKH M3 TIPEIKOBOM
nonyysinuu D. melanogaster. 110 MONEKYIISIPHBIM
JTAHHBIM OITHCaH TOJIBKO OauH mramM Wolbachia —
wMel, koTOpEIil 00HApYXKMBaeT HU3KOE Pa3HOO0-
pasue 1o HykieoTuaHoMy nonuMopdmmy JTHK
(Riegler et al., 2005, 2012; Richardson et al., 2012).
OnHaKo 3HAYUTENBHBINA TOMUMOP(H3M BBISBIIEH B
OTHOIIIEHUH TIEPECTPOEK TeHOMa, HHCEPLUH MO-
OMIIBHBIX 2JICMEHTOB 1 BapHabeTLHOCTH TIOBTOPOB
MUHHUCATEIUIMTHBIX JIoKycoB (Riegler et al., 2005,
2012). OnuceiBaeMbie Ha OCHOBAaHUH ATOTO IOJHU-
MOp(U3Ma H30JATHI UMEHYIOTCS KaK T€HOTHITBI
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Wolbachia mtamma wMel, 1 Bcero U3BeCTHO 6 re-
HoturoB: wMel, wMel2, wMel3, wMel4, wMelCS
u wMelCS2. IToBcemecTHO B momymanusix D. me-
lanogaster mupa oOHapy)eHbI TeHOTHITBI WMel u
wMelCS (Riegler et al., 2005; Ununckwuii, 3axapos,
2007a, 6; Nunes et al., 2008; Ilinsky, 2013), mpu
3TOM CPEIX MHPHUIIMPOBAHHBIX 0COOEH OoJiee ueM B
90 % ciyuaes Bcrpeuaercst wMel. ['erorun wMel2
oOHapy»xeH B omymsiusax Knras, Anornn, amun
u ctpanax FOro-Bocrounoii Azum (Riegler et al.,
2005; Nunes et al., 2008). 'enotun wMel4 omucan
u3 coopos nonyisinuii D. melanogaster noinyocT-
posa Cunaii (Ilinsky, 2013). ['enorun wMelCS2
pacnpocTpaHeH B nonmyisiiusix Boctounoit EBpo-
mel, KaBkasa, Cpenneit Azun n Anras (Riegler et
al., 2005; Mmuuckwmii, 3axapoB 2007a, 6; Ilinsky,
2013). I'enotunn wMel3 ObLT OOHAPYKEH TONBKO B
OJIHOM J1aboparopHoit nmunuu D. melanogaster u,
NOo-BUIUMOMY, B Ipupoze He Berpedaercs (Riegler
et al., 2005).

ITo GuoNMOrMYEeCcKOMY BIIMSIHUIO Ha XO3sSMHA
BhIersieTcst mTamm wMelPop, koTopsiii npuBOIUT
K panHei rudenu D. melanogaster BCIECTBUE aK-
TUBHOMH Mponudepanuy 0aKTepruu B KIIETKaX COMa-
THUYECKHX TKaHel 1 ux nospesxaeHus (Min, Benzer,
1997; Reynolds et al., 2003; CtpyHoB u z1p., 2013).
ITo mpOTOKONY TEHOTUITHUPOBAHUS ITOT INTAMM
onpenensiercss kak wMelCS-renotun (Ilinsky,
2013), ogHaxko Mo (PEHOTHIIHYECKOMY JEWCTBUIO
TOJIBKO M30JsIT WMelPop oka3wiBaeT BIMSHHE HA
MPOJOJKUTEIBHOCTD KU3HU XO3SIHHA.

Ecnu naHHble M0 MHOHUIUPOBAHHOCTH TMPH-
POMHBIX IONysuit D. melanogaster 1OCTaTO4MHO
obmmpusl (Hoffmann ef al., 1994, 1998; Solignac
et al., 1994; nunckuii, 3axapos, 2007a, 0; Mnun-
ckuit, 2008; Nunes et al., 2008; Verspoor, Haddrill,
2011; Richardson et al., 2012; Ilinsky, 2013), To
CBeNIeHHS 00 HHPHUIIUPOBAHHOCTH MYTAHTHBIX JIH-
HUH CKyIHBI U, TIO CYTH, CBOIATCS K OTHOU paboTe
(Clark et al., 2005), B KOTOpPO#i IPUBEICHBI JTAHHBIC
o nHGUIUPOBAHHOCTU Wolbachia MyTaHTHBIX
JIMHWUN Y JIMHAN JIMKOTO TUTIA U3 KOJUICKITUH (OHIa
Bloomington Center, CIIIA. ABTOpEI OTMEUamH,
YTO MATTEPH UHPHUIUPOBAHHOCTH 3aMETHO OT-
JMYAJICS JUTS pa3HbIX Tpynin quHui. Kakux-miubo
CBEJICHUH O TEHETUUYECKOMY PaszHOo00pa3uio
0aKkTepuu WM MHUTOTHITMYECKOMY pazHOO0pasnio
D. melanogaster B 3Toii paboTe HE MPUBOIAUIOCH.

Llenpro Hamero mccieqoBaHus ObLIO 3amoJ-
HUTH MPOOEJ B JAHHBIX MO WH(OUIUPOBAHHOCTH

MYTaHTHBIX JIMHUH, UCTIOJIB3YEMBIX B MOJICKYJISP-
HBIX ¥ TEHETUYECKHUX HKCIIEPUMEHTAX, U CHEeNIaTh
JOCTYIIHBIM LIMPOKUNA HAaOOp MyTAaHTHBIX JIMHUH
douna D. melanogaster naboparopuu TeHETHKU
nonynsinuid UIulm CO PAH s uccnenoBanuit
B3aMMOJICHCTBUS BOJILOAXUI—X03sMH. s 3TO-
ro Mbl paccMaTpUBaeM MaTEPUHCKYIO HaCJes-
cTBeHHOCTh D. melanogaster, ox KOTOpOi Moa-
pa3ymeBaeTcsi OOJIMTaTHBIM KOMIIOHEHT I'eéHoMa —
mutoxoHapuansHas JIHK — u daxkynsratuBHbIN —
sHnocuMOnoHT Wolbachia. Onucanne marepuH-
CKOH HAacJIeICTBEHHOCTH KOHKPETHOH JTHHUHU
0003HavaeTCsd TEPMUHOM «IUTOTHUID, KOTOPBIN
BKJIFOYAET MUTOTHII U CTAaTyC HHPHULUPOBAHHOCTH.
B kauectBe (pakTHUecKOro mMarepuaiga Mbl Ipel-
CTaBJISIEM K PACCMOTPEHHIO PE3yNbTaThl CKPUHHHT
(1) MHOUIUPOBAHHOCTH 353 MyTaHTHBIX JIMHHH
(dhonna nadboparopuu reseTrky nomyssiuii Ul ul"
CO PAH, npuBonum nanssle 1o (ii) reHOTHIIAYE-
cKoMy pasHooOpasuto Wolbachia w (iii) MuUTOTHIIN-
yeckoMy pasHooOpasuto D. melanogaster.

MATEPHAJIBI U METO/1bI
Jlunuu ¢onga

Jns wucciaenoBanus OBLIO MCIIOJIB30BAaHO 353
MyTaHTHbIe JIMHUKM Drosophila melanogaster n3
(donna madboparopuu reneTrky nomyssiiuit U ul"
CO PAH (ta6um. 1). JIunuu BXOASIT B cocTaB &
TPYIII JINOO Ha OCHOBAHHH JIOKAIA3AITUH My TaIIUH,
00 OOBEAMHSIOTCS MO OMpPEeIeHHBIM MyTa-
nusaM: «xpomocoma 1» (118 nunwmit), «yellow»
(22), «xpomocoma 2» (77), «lethal giant larvae»
(17), «xpomocoma 3» (82), «xpomocoma 4» (6),
«TpaHcIoKauum» (8), «MyJIBTHXPOMOCOMHAs (23).
VYkazaHHble B TaOn. 1 HOMepa JIMHUH COOTBETCT-
BYIOT KapToTeke (hoHIa J1abopaTOpUH TeHETHKH
nonymsinuiit Uul™ CO PAH.

Boinenenue JJHK, ycTtanoBiienne craryca
HH(pUIUPOBAHHOCTH JIMHMUIA,
reHeTH4eckoro pazHooopasus Wolbachia
W MAUTOTHIIMYECKOT0 Pa3HO0Opa3us
D. melanogaster

Brinenenne JIHK npoBonuiioch mo cranmapr-
HOU MeTontuke ¢ Moudukarusaymu (Marmur, 1961).
Yetplpe caMKu Kaxaod qunuu D. melanogaster
TOMOTEHHM3UPOBAIN U MHKYOHpoBaiu B o0beme 200
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Taoauna 1

['eHOTHT M TUTOTUN MYTAHTHBIX TUHUN Drosophila melanogaster ponna nadoparopuu TeHETHKH
nony siunii MactutyTa nutonoruu u rederuku Cubupckoro oraenenus PAH (r. HoBocu6upcek)

Howmep nunaun

B hore Tenotun nuuauu Drosophila melanogaster* HuroTmm ** [Tpumeuanue ***
I'pynma «xpomocoma 1»

1-4 C()DX,yw /B Siw-

1-5 Basc / Bx S/WMelCS2 | panee 1976 1.

1-9 C(1)DX, y w f/ car Siw~ PJI. Bepr, 1968
1-10 Basc/ctocv f S/wMelCS2

1-11 C(1)DX,yw f/ct? S/iw— M. Green, 1975
1-12 C(HDX,ywf/Bct S/iw— 1972
1-12a C(HDX,y w f/ctoc Siw~ W.J1. Epoxuna, 1985
1-13 ct6]z30130 S/w~ 1975

1-14 C(1)DX, y w f/ ct sn® Siw- 1975
I-14a | C(1)DX,y w f/ct!?%n3 S t

1-16 C(HDX, yw f/ctvf Shw 1978

1-20 dy?0388 Siw~ ucr. nunus 1-24
1-21 Basc/dxfl f Siw~ 1973

1-24 C(1)DX, y w f/ dy7316 wy73! Shw~ M. Green, 1977
1-26 C(1)DX,yw f/ecdx S/w~ 1973
1-29a C(HDX,ywf/f S/w~ 1982

1-30 K76 Siw~ Kpacnonap, 1976
1-30b | f85AA Shw ¥

1-32 C(1)DX, y w f/ fUsss1o Siw-

1-33 C(HDX,ywf/fw Siw~

1-35 C(H)DX,ywf/gf Siw~

1-36 C(1)DX,y w /g wupB70 Siw~

1-37 FM6/In(1) Hw*%¢ Siw~ N.®. Kumyies
1-38 kf2 v Siw~ T.K. Johnson
1-38a kMR y Shw~ T.W. I'epacumoBa
1-40 C(1)DX, y w £/ 1250130 Siw~

1-45 N3 S/wMelCS2 | ot6op @9 Notch
1-46 N9 S/wMelCS2 | ot6op @9 Notch
1-47 C(1)DX, y w f/ mUso404 Shr

1-48 FM6/N92878 Siw~ noc. Surapusii, 1992
1-50 N90719 M/w~
1-52a C(1)DX, y w f/ m8G1976 Siw~

1-53 C(1)DX, y w f/ m ctg Siw~

1-54 FM6 / N88319 Siw~

1-55 FM6 / N20310 M/wMel | 3anopoxse, 1990
1-56 C(H)DX, y w f/rasA77 Siw~

1-57 ras v m73127.1 Siw~

1-58 rux? S/wMelCS2 | mem. muams 1-90
1-59a Basc / 1X1979 S/wMelCS2 |+

1-60 Basc / rU1986 S/wMelCS2

1-61 C(HDX, y w f/scTv f Shr

1-62 C()DX, y w f/sc? Bx ft we Siw-

1-63 scB1993 S/wMelCS2 | ucn. muaus 1-90
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Iponomxenue Tadauubl 1

Howmep nuann

B oHIe I'enorun nmuann Drosophila melanogaster* | Llutotnm ** IIprmeuanne ***
1-64 Basc/sceccvyv S/wMelCS2
1-66a FM6/sceccvettvg Siw~
1-67 C(1)DX, y w £/ sn? oc!2? Siw
1-68 svr S/wMelCS2
1-70 Basc / sn° fw Siw~ yrpara Wolbachia?
1-72 sn3 S/wMelCS2 | nonydena u3 muaun 1-94
1-73 Basc / snS649-5 S/wMelCS2
1-74 C(1)DX, y w f/ sn855r853 Siw~
1-75 C(1)DX, y w f/ sn®88m888 Siw~
1-76 v Siw~ Kpbim, 1961
1-77 C(1)DX, y w £/ v90042 Siw~
1-78 v90088 M/w~ +, Ymans, 1990
1-79 C(1)DX, y w f/ v90255 Siw~
1-80 w Siw~
1-80a | C(1)DX, y w £/ wT19%0 Siw-
1-80b | C(1)DX, y w £/ w075 S/w
1-81 C(HDX, y w £/ we Siw-
1-82 yo0719 Miw Marapau, 1990
1-83 wi Miw ot uann 1-50
1-84 webh Siw~
1-90 Basc / Basc S/wMelCS2 | nunus Muller-5
1-90b C(HDX,ywf/scvfB Siw~
1-94 w sn? S/wMelCS2 | ucn. munus 1-90
1-97 C(1)DX, y w f/ we sn? Siw~
1-99 w mus(1) 104P! Siw~ A.C. Kum (MI'Y)
1-102 | C()DX,yf/y S/WMelCS2
1-108 | C(1)DX, y w £/ In(1) dI-49, y Siw-
1-110  |C()DX,ywf/yB Sw |+
1-111 Basc/yctvf S/wMelCS2 | Anma-Arta, 1977
1-112 |CDX, ywf/yctvf S/
1-113 yATTragA7? Siw~
1-116 y2sclwawehNfa-1 Miw~ Umea Dros. Stock Center, 1996
1-117 y sn? S/WMelCS2 | T, coznana Ha OCHOBE JIMHHI
1-102 u 1-72
1-118 C(1)DX,y w f/y? Su-s’Pras v f Siw-
1-119 yv S/wMelCS2
1-121 VA Siw~ JII'Y, 1976
1-121a y W sn Siw N.®. Xumynes
1-122 ycv v fcar S/wMelCS2 | ucn. muaus 1-90
1-123 Basc / y2sn31z°%'m Siw~ yrpara Wolbachia
1-124a Basc / y cvM03 S/wMelCS2
1-125 FM4 / y?MR (fMR; Bagc / y?MR | fMR Miw~ T.W. T'epacumoBa, 1982
1-126 | C(1)DX, y w f/ y2MR kMR Siw
1-128 y3%z / TY;2 MR102, bw" S/WMEICS | M. Green, 1986
1-130 FM6 / Df(v)L13 Siw~ N.®. Kumyrnes, 1978
1-130a | C(1)DX, y w f/FM6 Siw
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Homep nmunun

B orsic Tenorun muaun Drosophila melanogaster* Hurorum ** [Ipumeuanue ***
1-133 y? cho? S/wMelCS | Woodruff, 1981
1-138 Basc/ypncvv B S/WMelCS2 | 1.®. Kumynes
1-139 FM6 /M18 Mw~ M. Monactupuotu
1-141 FM6 / Df(1) scV!, £362 Miw~
1-142 C(1)DX, y £/ In(1) y3PL s¢SIR In(1)S, y ac sc™; M/wMel | Bowling Green Stock Collec-
In(2L)Cy, Cy; Dp(1;2)sc!? tion, No. 7136, (USA), 1992
1-143 C(HDX, y w f/ Df(1) Pgd-kz Siw~
1-145 FM6/Df(1)ct™ £ ; Df(1)ct™ £/ ct™ Y M/wMel | T.K. Johnson, Kansas State
University, 1980
1-147 DA(1) ct*B! oc ptg / In d149 y sc*sc®lzSv B Dp(1;3) | S/'wMelCS2 | T
sn13a
1-147a FM4 / Df(1) ct*B! oc ptg S/wMelCS2 | konramunaius Basc
1-148 FM4 / Df(1) ct26842 y M/w~ Huct mon. 6uoi., 1980
1-149 FM6 / N92274 Siw~ oroop 99 Notch
1-152 FM6 / N92374 M/w~ oroop 9 Notch
1-153 FM6 / In(1) ctfA46 x In(1) ctHA46 / ct™Y M/wMel | Uucr. moi. 6uoi., 1982
1-155 C(1)DX, y w f/ dyS8A-A 148 Siw~
1-156 C(H)DX,y w f/y7 dy”™ Siw~
1-157 C(1)DX, y w f/ 189300 Siw~ 1l
1-158 C(1)DX, y £/ y?>88319 38319 Siw~
1-162 C(1)DX, y f/ Basc Siw-
1-163 C(1)DX, y w f/ Basc Siw~
1-166 fA-35 Siw~ Ackar, 2000 (Auraif)
1-167 Basc/r S/wMelCS2
1-168 Basc / r+ S/wWMelCS2 | ot aunum 1-167
1-169 pn M/wMel | Uxesck, 2000
1-170 we M/wMel | Ackar, 2000 (AnTaif)
1-171 w Siw~ Ackar, 2000 (Anrait)
1-173 C(1)DX(exp) /Y M/w~ T, 13 muHI W60
1-174 Basc / dy S/wMelCS2
1-175 C(HDX,ywf/f Siw~
1-176 C(1)DX(exp) / w M/w~ n3 muHun 1-173
I'pynna «xpomocoma 2»
2-2 al Siw~ 1976
2-5 al? Cy pr Bl cn? L* bw sp? / In(2L)NS px sp Siw~
2-7 al dp b cn bw Siw~ WHer. men. reret., 1978
2-9a bym 92 M/w~ Vmanb, 1986
2-10 b7 S/wMelCS2 | M.JI. Tony6osckuii, 1974
2-11 bence S/w~ MTIY, 1976
2-11a bcen S/w~ 1979
2-12 b cn bw S/wMelCS2 | Uuct. men. rener., 1978
2-13 b 1t 1(2) cn mi sp / In(2LR) bw*Pel, b bw'Pel Miw~ Umea Dros. Stock Center,
1995 (Ne 39700)
2-19 BIL?/SM1 S/wWMelCS2 | 1976
2-20 bw S/wMelCS2 | 1976
2-21 bwo3 S/wMelCS2 | 1976
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Howmep nmunun

- Tenorun nuuauu Drosophila melanogaster® | Ilurorum ** [Ipumeuanue ***

2-22 mak / In(2LR) Cy cn S/wMelCS2 | FO.H. NBanos, M. /1. ['ory6oB-
ckuii, 1967

2-23 L?/In(2LR) Cy cn S/wMelCS2 | 1976

2-24 1z"Ad!%v / In(2LR) Cy cn S/wMelCS2 | M.JI. Tonmy6oBckuii, 1976

2-24a dv /SM5 S/wMelCS2 | 1976

2-25 63 Siw~ 1976

2-26 MRF /Cy L4 S/wMelCS2 | Jannopoulus, 1989; JI.3. Kaiina-
HOB, 1996

2-27 cn3k S/wMelCS2 | 1976

2-278 cn3026 Miw-

2-27r cn3058 M/wMel | 3amopoxbe, 1986

2-27¢ cn M/wMel | Hampuuk, 1987

2-29 cnd8 Miw~ Hanpsuauk, 1988

2-30 cn®® M/w~ Hanpuuk, 1988

2-31 d/ SM5 M/wMel | 1976

2-32 Ds38k / In(2L) Cy dp? b pr Siw~ 1977

2-35 fes mr cn sp / net dp®' Cy b pr Bl It? cn? L* sp? Miw~ i

2-37 1(2)gl a px or / SM5 M/wMel | C.B. Bridges, 1933

2-38 1(2)gl a px or / In(2LR) Cy cn Siw~ 1988

2-39 1(2)me / SM1 Miw CUIA, 1973

2-40 Itd bw Siw~ Wner. 6uon. pass. 1979

2-40a LS8! Siw~ I0.H. UBanos, 1981

2-41 MR U12-2 / In(2LR) Cy cn S/wMelCS2 | 10.H. Usanos, 1991

2-42 M(2)S7 / SM5 M/wMel | 1976

2-44a MR-h12/Cy S/wMelCS2 | M. Green, 1978

2-45 net S/wMelCS2 | O. Ohio, 1973

2-45b net®’ S/wMelCS2 | Bpsanck, 1987

2-47 net al / al Cy sp MIw~ 1976

2-49 MR U12-2 / In(2LR) Cy cn S/wMelCS2 | 1995

2-50 mi/ In(2LR) Cy cn S/wMelCS2

2-51 mi/In(2LR) Cy cn Siw~ mi* , ucr. nuHus 1 U3 MyITBTHXD.

2-54 Pet/Cy S/wMelCS2 | 1976

2-55 MR 007/ Cy Siw~

2-57 sca l(2)C / SM5 M/wMel

2-58 shr bw2® abb sp / SM5 S/wMelCS | Umea Drosophila Stock Center,
No. 51700

2-59 S Sp Bl / SM1 Miw~ K. Cokomnosa, 1973

2-63 Su 8lc/Cy S/wMelCS2 | J1.3. Kaiinanos

2-67 vg Siw~ 1976

2-75 Df(2)net®? / SM1 Siw~ M.JI. Tony6osckuii, 1974

2-75a Df(2)net%2 / net dp™ Cy b pr Bl It? cn? L* sp? Siw~ JL.A. Kynakos, 1975

2-75b Df(net 1(2)gl) / Cy M/wMel |t

2-75k Df(net 1(2)gl) / Cy Siw~ 1983

2-76 CyO / Df(2R) M60E Siw~ Bloomington Dros. Stock Center

2-77 CyO / In(2LR) bw"32e Siw~ A. Topuaxos, 2000

2-80 cr-u/ In2L+2R) Cy(w®) Miw~ 1976

2-86 H88L460 S/wMelCS2 | Jleannaxan, 1988




Llurorunst Aunuit Drosophila melanogaster poraa aaboparopuu redetviku nomyasiumin Ll CO PAH 411

Iponomxenue Tadauubl 1
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B ome T'enorun nunuu Drosophila melanogaster* HuroTmm ** [Ipumedanue ***
2-88 cn?0063 Miw~ Ymans, 1990
2-89 cn?0391 Siw- 3anopoxbe, 1990
2-90 cn?03%9 M/w~ 3anopoxse, 1990
2-91 cn%0450 M/wMel | 3anopoxse, 1990
2-94 cn?0773 Siw~ T
2-95 cn?1066 S/wMelCS |+, Ymanb, 1991
2-96 cn?1050 M/wMel | Ymans, 1991
2-98 ap>®fcn M/wMel | Tens-Asug, Danny Segal,
H.E. I'pynrenko, 2000
2-99 bk> M/wMel | Kapam6aii, 2000
2-100 1tdko M/wMel | Kapam6aii, 2000
2-101 1tdk25 M/wMel | Kapamb6aii, 2000
2-102 stw3 / Cy M/wMel | Uxesck, 2000
2-103 stw34 Siw~
2-105 netB27 M/wMel | Benokypuxa, 2000
2-106 bwB7 S/wMelCS2 | Benokypuxa, 2000
2-107 bwB-11 M/wMel | Benokypuxa, 2000
2-108 bwB!15 M/wMel | Benokypuxa, 2000
2-109 bwB22 M/wMel | Benokypuxa, 2000
2-110 bCh24 Miw~ Yepkacsl, 2001
2-111 bCh2 Siw~ Yepkacsl, 2001
2-114 wgsP-1 Bl L™ Bc! Pu? / SM6#16 Miw- Bloomington Dros. Stock
Center, Ne1219
['pynma «xpomocoma 3»
3-1 ale S/wMelCS | UK. 3axapos, Ymanb, 1971
3-2 w(1); AntpC S/wMelCS2 | N1.®. XKumynen
3-6 ca Siw~ 1976
3-8 Cu Miw~ 10.H. 1sanos, 1979
3-9 Df(3R)Ser, Ser pP e$ / TM3 Siw~ +
3-10 Dfd / TM3, y* ri pP, sep, bx34¢ e’ Ser Miw~ 1976
3-11 DI'#/ In(3R)Cyd, Cyd Sw | 1976
3-13 D In(3LR) / Sb Sw |+
3-14 Dr/ Ser Mlw~ 1979
3-15 e Siw 1976
3-16 flr3 / TM3, Sb Ser M/wMel | T. Koana, 1997
3-17 egl Siw~ 1)
3-18 flr3 / In(3LR) TM3, ri pP sep L(3)89 Aa bx34¢ ¢ BdS Siw~ U. Grat, 1994
3-19 flr3 / TM3, Ser S/w~ Univ. of Zurich, 1989
3-20 gl Siw~ 1976
321 glC Sw | 1978
3-23 hrica M/wMel |t
3-24 h st rs3 ss / In(3LR) Ubx!30, Ubx!30 ¢s Mlw 1976
3-26 h th st cp in ri pP ss? bx3 st e / TM1 Me' ri sbd® M/wMel | 1976
3-27 Hnlr1(2] M/w~ +
3-31 Moz' / Ser Miw-
3-32 Ly Sb/LVM M/w~ 1976
3-33 Mc / Xa M/wMel |t
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Howmep
JINHAA Tenorun nuuuu Drosophila melanogaster* Lurotum ** [Ipumeuanue ***
B (oHJIC
3-34 | ORR/ORR; flr3 / In(3LR)TM3, ri pP sep 1(3) 89 Aa bx34e Miw~ U. Grat, 1994
e BdS
3-35 | mwh Sw |t
3-36 | mwh Siw~ U. Grat, 1994
3-37 | PrDr/TM3, y", ae’, i, pP, sep, bx3, €S M/Iw~
3-38 | PrDr/TM3, y", ae, i, pP, sep, bx34¢, €8 M/Iw~
3-42 | m"B3roel34/ D Siw~ Topuo-Aurraiick, 1992
3-43 ri M/wMel | JI.A. Bacunbea
3-44 | "0 roe!303 /D Siw~ Topuo-Aurraiick, 1992
3-45 IS M/wMel | G. Reuter, 1990
3-46 | ruhthstcusreca (rucuca)/ TM6 B, Antp't ¢! Tb! cal Miw~ 1976
3-47 | stV®? MIw~ Buteb6ek, 1989
3-48 stUss Siw~ YMmansb, 1985
3-49 | stU6s Siw~ VmManb, 1965
3-50 ste S/iw~ 1976
3-51 | stc3G ca/TMI1, Me' ri sbd(sp?) Miw- 1976
3-53 se S/iw~ 1976
3-54 | seU6s Siw~ Vmanb, 1965
3-55 | seB7! Siw~ Bropaxkan, 1971
3-56 | sel83 Siw~ Tenenmkuk, 1983
3-57 | seV® M/w Buteb6ek, 1989
3-58 |ssbxdke’/Xa Siw~ 1976
3-59 | Sb/TM3, y" ri pP sep bx34¢ es Ser Miw- M.J1. TonyGoBckuit, 1973
3-60 Sb Ubx / Xa M/wMel
3-62 | vevnrist S/wMelCS | JI.A. BacunbeBa
3-63 TMI1, Me / Tm6, Ubx Siw~ T. Koana, 1997
3-64 | vnst S/wMelCS | Garsia Bellido, 1988
3-65 | se?® Siw~ JLII. 3axapenko, 1998
3-70 | seN®? M/wMel | Hampuuk, 1989
3-71 | v; red Su(Hw?) sbd? Siw~ M.A. Bononmna, 1992
3-74 Su(Hw?) sbd / TM1, Me ti sbd? S/wMelCS2 | N1.®. )Xumynes, 1984
3-75 | gI®9190 Miw~ Vmanb, 1989
3-78 | st90116 M/w~ Vmanb, 1990
3-80 | st90246 M/w~ Vmanb, 1990
3-81 | st90090 M/wMel | Ymansb, 1990
3-82 | st90250 Miw~ VYmans, 1990
3-84 | st200% Siw~ Vmanb, 1990
3-86 | st?0247 M/wMel | Ymanb, 1990
3-89 | ry Dr/TM3, Sb Ser kni pP sep 1(3)89 Aa Ubxbx-34l ¢l M/wMel
390 |ruhthstcu Mw~ A. Topuaxos, 2000
3-91 th st cu Mw~ A. Topuaxos, 2000
3-92 |hthstcu Mw~ A. Topuaxos, 2000
3-93  |ruhthstcusrPreca/TM3, Sb! st?* pp sep! 1(3)89 Aal Miw~ A. Topuakos, 2000
Ubxbx-34l gl
3-94 | Gl Sb Hu/ In(3R) Payne S/iw~ Yu. Schwartz, 2000
3-95 | bxN2000 M/wMel | Hanpauk, 2000
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B omc Tenotun nunuu Drosophila melanogaster* HuroTmm ** [Ipumeuanue ***
3-95d bx S/w~
3-96 eb4 M/wMel | Benokypuxa, 2000
3-97 eAls M/wMel | Ackar, 2000
3-98 eB27 Mfw- Benokypuxa, 2000
3-99 eB28 M/wMel | Benokypuxa, 2000
3-100 detl10 Siw~ W>xesck, 2000
3-101 det™7 M/wMel | Wxesck, 2000
3-103 sbd!2 M/wMel | Uxesck, 2000
3-105 se Chl4 M/w- Yepxacsl, 2001
3-106 seP14 SIw~ ITsraac, 2001
3-107 ru' st' spnE! ¢! ca! / TM3, Sb! Miw~ B.A. I'Bo3zes, 2008
3-108 bx!K-2005 Siw- Uccrik-Kyns, 2005
3-109 bxB-2006 M/wMel | buukek, 2006
3-111 Df(3L)fz-M21 st! / TM6 S/iw~ Bloomington Dros.
Stock Center, Ne 3126
3-112 TrlS2325 S/wMelCS | Bloomington Dros.
Stock Center, Ne 12088
I'pynma «xpomocoma 4»
4-2 ciey S/w~ 1976
4-4 ey M/wMel | 1976
45 ey[D] S/WMelCS2 |
4-7 sv’1 S/wMelCS2 | Bnagusoctok, 1987
4-8 svh S/iw- 1976
4-10 ciA3 Miw~ Ackar, 2000
Tpanciokauuu
604 Yy*/y,ri M/wMel
615 YSXENBfvyYly" &y vbb:=(no free Y) Shw~ T
618 Df(1) v, y? ec cv cb Df(1) vt m f/ FM6, y dm B S/wMelCS |
624 C(1RM, y / 0; T(Y; 2) / Bal x cammsr YSX YL, In(DEN, | Miw-
y/0; T(Y; 2) / Bal
630 C(1)DX, y f/ w mus1014! S/iw—
631 C(1)DX,y f/wmusl0I[D1] f/B[S]Y S/iw~
633 L(3)183 / In(3LR)TM3, y* i pP sep Sb bx3*¢ IS Ser M/w~
634 mei9L! M/wMel
MynETHXPOMOCOMHAS TPyTINa
1 Cy/L%, D/Sb S/w~ 1976
2 w; D/ Sb S/wMelCS | FO.H. MBanos, 1998
3 sc3B; bw; ale Siw~ J.I1. ®dypman, 1982
8 v, e S/w~ 1969
11 bw; e; ey S/w~ 1969
13 br3, dxst; su, dx?; ed S/wMelCS2 | 1978
14 snY, y; bw; st S/w~ 1987
15 ce S/wMelCS | 1969
16 w; se S/w~ 1975
17 w; e S/wMelCS2 | 1969
20 w; Cy/L S/wMelCS2 | U.JI. Epoxuna, 1986
22 y; Dp(1;3), sc’; flr / TM1; Me, ri, sbd? Siw~ Univ. of Zurich, 1985
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JINHUAU T'enotun nuuuu Drosophila melanogaster* HuroTum ** [Ipumeuanue ***
B (hoHIIC
36 y; Vg Siw~ 1979
39 w; TM3, Sb/ TM6, Tb S/wMelCS | M.A. Bonommna, Muaaus, 2001
40 CyO; P (A2-3)"; ru’ st" es ca’ M/w~ A. Topuaxkos, 2000
42 Dp Y[y']; CyO, P (A2-3)/Gla M/w~ A. Topuaxkos, 2000
43 y2; Ly Sb mod* / TM6, Tb Hu M/w Yu. Schwartz, 2000
44 y, hs-FLP1 22; FRT 10F / CyO Siw~ Lose Felis de Celis, 2000
45 Cy/Sp; Sb A2-3 / TM6 S/wMelCS |H.I'. Kamebres, 1995
50 y! ocR32; cn! bw! sp!; LysC! MstProx! GstD5! Rh6! | M/wMel |
51 wl; piwi / CyO M/w~  |JLIL 3axapenxo, 2008
53 y ac w!; aubQ®2 cn! bw! / CyO M/w-  |B.A.TBo3xes, 2008
54 yw; Cy/If; TM3 Sb/TM6 Tb Siw~ C.A. ®enoposa, 2010
55 yw; Cy /If; TM3 Sb / (A 2-3) Ki Siw~ C.A. @enoposna, 2010
I'pynma lethal giant larvae
280**** |1(2)gl a px or / SM5 Miw C.B. Bridges, 1933
558  |1(2)gl/Cy MIw~ VYmanb, 1967
309 |1(2)gl/Cy M/w~ Ymanb, 1965
DV268 |1(2)gl/In(2LR) Cy cn Siw~ yrpara Wolbachia?
D149 |1(2)gl/ In(2LR) Cy cn 2w~ T
D141 |1(2)gl/ In(2LR) Cy cn S/wMelCS2
U245 |[1(2)gl / In(2LR) Cy cn Miw~
2-75%#*== | Df net®? / Sm1 S/wMelCS2
B52  |1(2)gl/In(2LR) Cy cn 2w~ T
705  [1(2)gl/ In(2LR) Cy cn S/wMelCS2
314 [1(2)gl/ In(2LR) Cy cn S/wMelCS2
4067 [1(2)gl/ In(2LR) Cy cn S/wMelCS2
4049 [1(2)gl/ In(2LR) Cy cn S/wMelCS2
4031 |1(2)gl/ In(2LR) Cy cn S/wMelCS2
E430 |1(2)gl/ In(2LR) Cy cn S/wMelCS2
M119 |1(2)gl/In(2LR) Cy cn S/wMelCS2
M26 |Df(2)/Cy M/wMel |M.J. l'ony6osckuii, Mason, USA
['pynma myranmit yellow
717 |y? M/wMel | Ymanb, 1983
719 |y? M/wMel |Kpacuonap, 1979
743a  |y? S/wMelCS2 | sxciepumenr, JI.I1. 3axapenko,
1998
772 |y? M/wMel | Ymans, 1984
773 |y? M/wMel | Ymanb, 1984
775 |y! S/wMelCS2 | Ymansb, 1984
787 |y? M/wMel | Ymans, 1984
792 |y? M/wMel | Ymaus, 1986
803 |y? M/w~ | Ymans, 1987
804 |y? M/wMel | Ymanb, 1987
806 |y? M/wMel | Ymanb, 1987
807 |y? M/wMel | VYmanb, 1987
808 |y? M/wMel | Ymans, 1987
815 |y? M/w~ | Ymanms, 1987
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Howmep i Tenotun nunuu Drosophila melanogaster* HuroTmm ** [Ipumeuanue ***
B (oH]IC
827 y? Siw~ Vmanb, 1988
831 y2 M/w- VMmanp, 1988
832 y?2 M/w~ Vmanb, 1988
835 y? Mlw~ Vmanb, 1988
844 y2 M/wMel | Ymanb, 1989
845 y2 M/wMel | Ymanb, 1989
846 y? M/wMel | Ymansb, 1989
862 y2 MIw- Vmanb, 1991

MMpumeuyanue. * Onucanue rerorumna gaHo cornacuo Lindsley, Grell (1968);
** mutotun D. melanogaster/aannane (reHOTHI) WK OTCyTCTBUE Wolbachia;

*ekek

Fekkk

xonIie 1960 rr.;
FHEFE IMHUS TAKOKE BKITIOUEHA B (DOHIT «XpoMocoMa 2).
T IMHKS yTpadeHa.

MK 9KcTparupytorero 6ydepa (10 mM Tpuc-HCl
(pH 8,0), 25 mM DITA, 0,5 % SDS, 0,1 M NaCl)
npu temneparype 56 °C B TeueHHE JBYyX 4acoB.
Hocne npeuunuranuu JJHK pactBopsiau B 50 Mxn
OMANCTIIINPOBAaHHOM Bombl. CTaTyc MHPHUITUPO-
BAaHHOCTH JIMHUHM yCTAaHABIMBAJICA C MOMOIIBIO
metona [P ¢ mpaiimepamu, cienn(pUIHBIMA K
reny Wolbachia wsp [81F 5'-TGGTCCAATAAGT
GATGAAGAAAC-3",691R 5'-AAAAATTAAAC
GCTACTCCA-3'] (Zhou et al., 1998). I'eroTumn
Wolbachia onpenensics ¢ UCTIONB30BAaHUEM CITe-
MUPUIHBIX TIPAaiiMepOB K MOJTUMOP(HBIM MapKe-
paM reHoma OakTepHH: JBYM JIOKyCaM BCTPOHKH
WHCEpUUOHHON nocnenoBatensHocT IS5 (IS5-
WDO0516/7: F 5'-CCATCAAGGTCTCTTTCA-3',
R 5'-TGCAAGGAAAACTAAACCAG-3'; ISS-
WD1310: F 5-AGGAGAACTGGTCTACGC-3/,
R 5-TGTTGCTGAGCTTTGCT-3'), nBy™M MH-
HucaresmuTHbIM moBTopaM VNTR (VNTR-141:
F 5'-GGAGTATTATTGATATGCG-3', R 5'-GAC
TAAAGGTTAGTTGCAT-3'; VNTR-105: F 5'-
GCAATTGAAAATGTGGTGCC-3', R 5'-ATGA
CACCTTACTTAACCGTC-3") u uHBEepCcUH B
aoxyce WD0394-WD0541 (F 5'-AAGTCTGT
CACGGTTGAG-3', R 5'-GTAAAAGATGCAG
TAAAGG-3") (Riegler et al., 2005). Murtotun
D. melanogaster ycranaBIuBaCsl C IOMOLIBIO Me-
tona [11[P Ha oqHOHYKIT€OTHIHYIO 3ameny 37C/T
(2187 orHOcuTensHO GenBank NC001709), koto-
pasi ABISETCS TUATHOCTHYECKOW ISl pasziesieHus

YKa3bIBAa€TCs TOJI CO3/IaHUs JINHUHU, TIPOMCXOXKIACHNE JIMHUU, (haMHIIUS COTPYIHUKA, IPEIOCTABUBLIETO JIMHHIO,
muann 2-37 u 280 nmerot ogHo npoucxokaeHue — Pasadena, USA, Bridges, 1933, B 1abopatopun ObliH pas/esieHsl B

MUTOXOHAPUAITLHON HACTIEICTBEHHOCTH Ha JIBE KJTa-
161 M u S (Ilinsky, 2013). AHaIN3 IPOBOIUIICS C HC-
MoJIb30BaHMEM JIByX He3aBUcUMBIX [ILIP: nepBas —
¢ npaiimepamu COIR1 5'-CCAGTAAATAAT
GGGTATCAGTG-3" u 2187-MEL 5'-GCGTTT
GATTTTTTGGTGAT-3', BTOpas — ¢ mpaiiMepamu
COIR1 5-CCAGTAAATAATGGGTATCAGTG-3’
u 2187-CS 5'-GCGTTTGATTTTTTGGTGAC-3'
(Nunes et al., 2008; Ilinsky, 2013). B 3aBucumoctu
ot Toro, kakoi HykieoTun (C win T) HaxoauTCs B
no3uruu 2187, amruiukoH Oynet HapabaThIBaThCs
TOJIEKO B OJHOU M3 MPOOUPOK. YCIIOBHS PEAKITHH:
25 1uKII0B, mepBuYHas aeHaryparst 94 °C —2 MuH,
3areM 15 ¢ B KaXJ0M IUKIIE, OTXKUT MpaiiMepoB
55 °C - 30 c, snonrarusa 72 °C — 30 c.

PE3YJIBTATBI

Mbl onpeenuiay IMTOTUITMYECKUM CTaTyC IS
353 myrtaHTHbIX JIuHUi Qouna D. melanogaster,
KOTOPBIC TO/JICPIKUBAIOTCS B JJAOOPATOPUH TEHE-
tuku nonyisiuid Uul” CO PAH (ta6a. 1, 2). Oc-
HOBHOE KOTM4eCTBO JIMHUH (78 %) mpencTaBieHo
B 3 rpymmax: «xpomocoma 1» — 33 %, «xpomocoma
2» —22 % u «xpomocoma 3» — 23 %. ['pynna «yel-
low» (6 %) uccnenopanack U30UpaTeIbHO, B pac-
CMOTpeHHEe Opalii TOJIBKO T€ JIMHUHU, KOTOPBIC HE
CKPEIIMBAIHCH C KAKIMHU-JTUOO IPyTUMHE JTHHUASMH.
Ha nomro ocranbhbIx 4 rpynm npuxogurcs 16 %
OT OOIIIETO KOTHYECTBA TNHHH.



416

FO.IO. Miannckur, P.A. boikos, VLK. 3axapos

Taoauna 2

WNunduunpoBannocts 6akrepueit Wolbachia muanit Drosophila melanogaster
(doHa 1a60paTOpHK TeHETHKHU MO IHCTUTYTa IUTONIOTHH ¥ TE€HETUKH
Cubupckoro otnenennst PAH (r. HoBocubupcek)

Ywcito nHQUIMPOBAHHBIX JTHHUH
wMel wMelCS2 wMelCS
Xpomocoma | 117 6 26 2 29
Xpomocoma 2 77 18 21 2 53
Xpomocoma 3 82 18 2 4 29
Xpomocoma 4 6 2 0 50
Tpanciokarmm 8 2 0 1 38
MynbsTHXpOMOCOMHAS 24 3 4 33
yellow 22 13 2 0 68
lethal giant larva 17* 1 9 0 59
Bcero 353 60 65 13 39

Mpumeuanue. *OnHa IMHUS BKIIOYEHA B COCTAB IPYIITBI «XPOMOCOMA 2.

s D. melanogaster onucano 4 T1aBHBIX IUTO-
tuna: M-MEL, M-w~, S-CS u S-w—, koTopble oTpa-
JKAFOT UCTOPHUIO MaTEPUHCKON POJIOCTIOBHON JTMHUH
(Iinsky, 2013). O6o3HaueHue M/S ykaszbiBaeT Ha
oy u3 aByx knaa Mt AHK D. melanogaster, BbI-
SIBJISIEMBIX 110 IUArHOCTUYCCKOU 3aMEHE B ITO3HMIIUU
37(M:37-TuS:37-C),aMEL/CS/w~ yka3biBaer
Ha ctaryc uHpuuupoBannoctu: Kk MEL rpymme
oTHOCATCsA TeHotunsl wMel, wMel2, wMel3 u
wMel4, a k CS — wMelCS u wMelCS2. Orcyt-
ctBue Wolbachia B nuanm 0003HaYaeTCs Kak W .

1. UnunupoBaHHocTh (pOoHAA

[pucyrcteue Wolbachia oonapyxeno y 138
(39 %) nunuit ponna. Jdons nHGUIMPOBAHHBIX
JIUHUU BHYTPHU TPYII OKa3ajach CIEAYIOIIEH:
«xpomocoma 1» —29 %, «xpomocoma 2» — 53 % u
«xpomocoma 3» —29 %, cpeau ocTaBIIMXCS (MaJIo-
YHUCJICHHBIX) TPYIII 3TOT MOKA3aTeNlb BAPhUPOBAJ

ot 33 1o 68 %.
1.1. leneTnyeckoe pazHoodopasue Wolbachia

Cpenu MyTaHTHBIX JuHui D. melanogaster
MbI BoisiBHIIM 3 reHotuna Wolbachia: wMel (60
munuit), wMelCS2 (65) u wMelCS (13). Pacnpe-
JISJIEHNE TEHOTUTIOB MEXIY TPYIIIaMHu OKa3alloCh
HepaBHOMEpHbIM. B rpynne «xpomocoma 1» ot-

MEUEHO TOJIBKO 6 CiTyuaeB MPUCYTCTBUS HanboJee
pacipoCTpaHEHHOTO B MPUPOTHBIX MOMYJISLHUSIX
renoruna Wolbachia — wMel, Torga kak Oonee
penkuii B mpupone reHotun daxrepun wMelCS2
o0HapyxeH y 26 MWHUHN, U Y ABYX JIMHUU BBI-
sBiieH wMelCS-renotun Wolbachia. B rpynme
«XpoMocoma 2» paclipesiesieHne M0 TeHOTHUIIaM
wMel u wMelCS2 cocrasnser 18 u 21 nunus
COOTBETCTBEHHO, a reHoTunn wMelCS BrIsiBICH Y
JBYX JUHUH. B rpynne «xpomocoma 3» 1Be TUHUU
nHpummpoBausl Wolbachia renornia wMelCS2 u
yetbipe — wMelCS, a rerorun wMel oOHapykeH
B 18 nmuHmax. B «ManodnciaeHHBIX) TpyNmax,
«lethal giant larvay, «xpomocoma 4» u «yellow»,
resorun wMelCS oTcyTcTBOBal, TOrna Kak B
MYJIBTHXPOMOCOMHOM TPYIIIE BBISBICHBI BCE TPH
rerorumna. [Ipu Gonee meTaabHOM paccCMOTPEHUHN
TPy BBISIBISIOTCS 3aKOHOMEPHOCTH, KOTOpBIC
MBI paccMaTpHUBaeM Jajiee B paMKax 00CYKICHHS
pacrpeneneHys TeHOTHIIOB B TPyIIIax.

1.1.1. I'pynna «xpomocoma 1»

B atoii rpymnme npeo6iaaroT HeMHPUIUPOBAH-
HbIC JIMHUY U JIMHUM, UHPUIupoBanusie Wolbachia
renotuna wMelCS2, uto oOBACHAETCS CXeMOit
CO3[JaHUs MHOTHX JIMHUM Ha OCHOBE HCIOIb30-
BaHHS CaMOK JIBYX JIMHUN-TTOHOPOB XPOMOCOM
IIPU BBIJICICHUM aHAIU3UPYEMON X-XPOMOCOMBI.
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CO0O0TBETCTBEHHO BCE ITOTOMKH OT IIOA0OHOTO CKpe-
MIMBAaHMUS 00JIAZAl0T HUTOTHUIIOM MAaTEPUHCKOTO
poauTens.

OtcyrctBue Wolbachia nns 41 u3 83 nuHwMiA
B 3TOH rpymnrme oO0BSICHSIETCS HCIONIb30BAHUEM
B KaueCTBE MaTCPUHCKOTO POIUTEINSI TECTEPHOU
muHuM 1-163, cogepaxaniieil FeHeTHYeCKyI0 KOHCT-
pyKLHIO «crerieHHble X-xpomocoms» — C(1)DX,
MapKHUPOBaHHYIO TPEMsI PELIECCHBHBIMU MYTallH-
smu: white, yellow u forked. Takass KOHCTPYKITHS
UCTIONIL3YETCS ISl TIOMJICP KaHUs ONpeaeTICHHON
X-XpOMOCOMBI B F€MU3UTOTHOM COCTOSIHUH Y
camios (camubl XY, camku XXy). BolbIHMHCTBO
TaKuX JMHUAH CO3[aHO B J1aOOpaTOpUM I'€HETHKH
HOIYJSALUI IPU CKPELIMBAaHUM CaMLa, HECYIETO
uccienyeMyto X-xpoMocomy, ¢ camMkoi 1-163
C(1)DX, yw f/Y, xoropast He UH(pUIIPOBaHA, U BCE
ee MOTOMKHU UMEIOT LIUTOTUIT S-W.

B ¢donne conepxarcs C(1)DX-nmunuu, He CBS-
3aHHbIE poACTBOM ¢ nuHued 1-163. Hampumep,
muans 1-142, C(1)DX, y w/Y, uadunupoBanHas
Wolbachia renotuna wMel, nmomygyena n3z Bowling
Green Stock Collection, CIIIA. CobogHast oT
Wolbachia munus 1-173 C(1)DX / Y Gblna coznana
B 9KCHEPUMEHTE NPH PaIUallMOHHOM OOIyUYeHHUN
HEeMH()UITMPOBAHHON JIMHUM AUKOTO THIa wo60.
OTMeTuM, YTO 3Ta JIMHUS YacTO UCIIOIb30BajIach
B DKCIIEPUMEHTAILHON pabore (Baiicman u np.,
2009, 2013), mOCKOIBKY, COTIIACHO KapTOTEKE
¢donna, nmeHosanach kak «Canton-S». OmgHako
MPOBEPKAa MAaTEPUHCKON HACIEICTBEHHOCTH BBI-
SBUJIa HECOOTBETCTBHUE LUTOTHIIA JIUHUU W60 |
Canton-S. Mctuanas auaus Canton-S goipKHA
ob6namare nmurotunioM S-CS (reHorun Wolbachia
wMelCS). He uCKITIO4€HO, YTO OTBOIKH ATOH JIK-
HUU MOT'YT 00JIaJlaTh IIUTOTUIIOM S-W~, T. €. ObITh
He3apaXeHHBIMH, BCIeACTBUE yTpatsl Wolbachia.
B cnyuae nuann w60 murotun oxazaics M-w-,
YTO ONPEIENICHHO YKa3bIBAET HA TO, YTO MaTEPUH-
CKUH PONUTENh JIMHUU HE TPUHAIJICKAT JTHHUN
Canton-S.

Cpenu 34 nHOUIMPOBAHHBIX JIMHUKI B TPyIIE
«xpomocoma 1» anst 26 nuHUE ObLT yCTaHOBJICH
wMelCS2-renorun Wolbachia. 910 o0bscHsAETCS
MCIIOJIb30BAaHNUEM IIPU BBIACIECHUU 3TUX JIMHUN
CaMOK MapKepHOW JUHUH ¢ muToTHrnoMm S-CS, a
umenHo 1-90 Basc / Basc. 111 HEKOTOPBIX JINHUIA,
nHuIMpoBaHHBIX OakTepuel reHotuna wMelCS2,
HO He MMermux Basc-X-XpoMocoMBl, yIanoch
YCTaHOBUTH (haKT MCTONb30BaHUs JuHUHA 1-90 B

pe3yabTaTte YyTOYHEHHUS] UX TMOPUIO0IOrHYECKOH
HCTOPHH T10 pabounM JKypHaJaMm.

Craryc OCTajbHBIX JUHUW B 3TOU rpyImnme
00 COOTBETCTBYET MPHUPOAHBIM cOopam, TudO
JIMHAW OBUTM CO3JIaHBI B JPYTHX Ja00paToOpHsX U
ruOpuIoIOrHYecKasl UCTOPHS AJIsl HaC OCTaeTcs
HEU3BECTHOM.

1.1.2. I'pynna «yellow»

CkpuHuHT rpymmsl «yellow» npoBommIics orpa-
HUYEHHO, TOCKOJIbKY OOJIBIIMHCTBO JIMHUI OBLITO CO-
371aHO Ha OCHOBE MMPUMEHECHHUS METO/IA CIICTUICHHBIX
X-xpomocom C(1)DX, y w f, TOHOPOM LIUTOTIIIa3MbI
STHUX JIMHUH SBISIFOTCSI CAaMKH HEHH(UITUPOBAHHOMN
nmuaAn 1-163. B3sgThle HAaMH B aHAJIN3 THHAN TPYTI-
bl «yellowy ObLIM CO3MaHbl HA OCHOBE COOPOB M3
MPUPOAHBIX omysiuuid D. melanogaster, KoTopble
OBUTH MOJTYYEHBI ¥ BEJMCh KaK H30CaMOYbH JIMHHH,
MYXH KOTOPBIX HE CKPELLIMBAIUCH C MyXaMH JPYTUX
JUHAN. VICKITIOYeHne NpeiCTaBIseT TOJIBKO MOITy-
YeHHAs B OKCIICPUMEHTE JIMHUS 743a, TeHealorus
KOTOpO# He 70 KoHIa sicHa. Cpeu IMHUHN TPYTIIThI
«yellow» Hanbosee yacTo MPUCYTCTBYET T€HOTHII
Wolbachia wMel 1 TONBKO B ABYX CIy9asix 3adHK-
cupoBaH renotunn wMelCS2.

1.1.3. I'pynna «xpomocoma 2»

Myxu 3HaUUTENIBHON JOJIU JIMHUI B I'PYIIIE
«XpOMOCOMa 2» HE CKPEIINBAINCH C KAKUMH-TN00
JIPYTHMHU W 110 MaT€pPUHCKON HaCleJICTBEHHOCTH
COOTBETCTBYIOT COOpaM W3 MPUPOIHBIX TOMYIIs-
i D. melanogaster. 3TuM 00BSICHSETCS YacTOE
npucyrctBue Wolbachia renotuna wMel B aToi
rpymIe B CPaBHEHUH C IPYNION «xpoMocoma 1».

Jnist TMHUA, MyXH KOTOPBIX CKPEIIUBAIUCH C
MyXaMH JApyTuX (MapKepHbIX ) TMHUH, yCTaHOBIIEHA
B3aUMOCBSI3b C JIMHUEH 2-23, TOHOPOM XPOMOCOMBI
In(2LR) Cy cn. Ecniv Mcrionbh30BaIuch CaMKH JIU-
HUM 2-23, TO UX TIOTOMKH OKa3bIBAJIUCH UHPHUIUPO-
BaHbIMU Wolbachia renotnna wMelCS2. OnHako B
OTJINYHE OT CXEMBI BBIJIENIEHHSI X-XPOMOCOMBI, IS
XPOMOCOMBI 2 PUHITUITHATIEHO MOYKHO HCIIONTB30-
BaTh caMmIla B Ka4eCTBE IOHOpa OaJaHCepHOU Xpo-
MOCOMEI. B aToM cirydae riuroTun OyieT cooTBeT-
CTBOBATh UCXOJHOW aHAJM3UPYEMOH JINHKUH, a HE
TecTepHoil. Kpome Toro, eciiu BelieIeHHas U3 Ipu-
ponHou nonyisnuu D. melanogaster XpoMocoMa,
KOTOpasi HAXOAUTCS B KOMIIAyHJIE C XPOMOCOMOI
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In(2LR) Cy cn, He HEceT JeTalbHYI0 MYTalUIo,
TO B TEUEHHUE KYJILTUBUPOBAHHS OallaHCEPHAs Xpo-
MOCOMa MOXKET yTpaTUThCs. 1o Bcell BUAMMOCTH,
JUTst OONTBIIIMHCTBA JIMHUW BTOPOW TPYMITBI Tak U
npou3oiio. Tonbko 5 nunuii u3 21, uHpUIUPO-
BaHHbIX Wolbachia renoruna wMelCS2, cogeprxar
Oanancepnyto xpomocomy /n(2LR) Cy cn. Kpo-
M€ TOTo, HE AJISl BCEX JMHUH OCHOBHOrO (oHAa
HMEIOTCsl oApoOHbIe ponociioBHble. Hampumep,
MOYKHO TOJIBKO TPEJIoaraTh, 4To MPH CO3MaHUH
suauu 2-54 Pet / Cy, undunupoBannoii Wolbachia
renotunia wMelCS2, 1 HEeKOTOPBIX APYyTUX JTHHUH,
MCIOJIb30Bajach JUHUA-Mapkep 2-23. B atom ciry-
Yyae reHeTHYECKOe OMUCAHNE JINHUU JOIKHO OBITH
ucnpasieno Ha Pet / In(2LR) Cy cn.

1.1.4. I'pynna «lethal giant larva»

I'pynmy «lethal giant larvay no xputeputo J0Ka-
JU3AIUN MYTaIllii MOYKHO OOBEIMHUTH C TPYTIIION
«XpoMOcoMa 2», OTHAKO MBI PacCMaTPHBAEM €e
OTAEIABHO. BOJBIIMHCTBO JMHUI 3TOM I'pyIIIbI
MOJIIEP)KUBAETCS B COATaHCUPOBAHHOM COCTOSI-
HUU ¢ Xxpomocomoit In(2LR) Cy cn. ns nuHuit
DV268, D149, D141, U245, b52, 705, 314, 4067,
4049, 4031, E430 u M119 nonop GanmaHcepHOi
xpomocombl In(2LR) Cy cn fOKyMEHTHPOBaH — 3TO
JuHAS 2-23, cCaMKH KOTOPOH MCTIONE30BAIMCH TPH
CO3JIaHUM YKa3aHHBIX JIMHUI. B COOTBETCTBUU C
STHM MYXH dTHX JIMHUH JOJHKHBI OBITh HHPHUIUPO-
BaHbl Wolbachia renoruna wMelCS2. OmHako mist
yetblpex muHui, DV268, D149, U245 u B52, noka-
3aH OTPHUIATEIHHBIN CTaTyCc WH(OUITUPOBAHHOCTH,
YTO, C OTHOM CTOPOHBI, MO)KET TOBOPHUTH O TTOTEPE
9H/IOCUMOMOHTA B TEUCHUE MX KYJIBTHBHUPOBAHUS
B J1a00OpaTOPHBIX YCIOBUSX, a C IPYTOi CTOPOHBI,
HeJb3d MCKIIUaTh U BO3MOKHOCTb HETOIHOTHI
CBEJICHUH TI0 MCTOPUHU POAOCIOBHBIX. [IpoBepka
MHUTOTHITMYECKOTO CTaTyca MoKa3ayia, 9To JIMHHS
DV268 obnagaet S-MUTOTHIIOM, YTO HE UCKITIOYACT
BO3MOXKHOCTH yTparsl Wolbachia B Xoie KyIbTUBH-
pOBaHUs JUHUH, a B ciydae TuHUM U245 MutoTun
MIPUHAJUIEKAJ IPYToi Ki1ajie, HEKEeJIN CBOUCTBEH-
HOU TIpeIIoaraeéMoMy MaTepPHHCKOMY POIHTEITO —
nuHuA 2-23. CaMBIM MPOCTBIM O00BSICHEHUEM
oTnuus 1uToTHNa y uann U245 sBisercs To,
YTO JIMHUS-JIOHOP OanaHCepHONW XPOMOCOMBI MC-
MOJIb30BAJIaCh B KaYE€CTBE OTLIOBCKOTO POAMTEINS,
a aHaJM3upyemas XpoMocoma 2 Oblia MoyyeHa
OT CaMKH, KOTOpasi ¥ o0Jiajana MUuTOTUTIoM M-w.

MBI HE CMOTTIH OIPEEINTh MUTOTHIT THHKN D149
u b52, nockoiabKy KO Bp€MEHH TUIIMPOBAHUS MU-
TOXOH/IPHAIBHOM HACIIEJICTBEHHOCTH JTH JIMHHUH
OBUTH yTpaueHbI.

Hust muamit 558 u 309 mo 3amucsm B pabounx
KypHaJIaX yZlajioch YCTaHOBHUTB, YTO OHU HECIH
MAaTepUHCKYIO HACJIEACTBEHHOCTh JIMHUU 2-23,
HO BIIOCIIEICTBUU TIPOBOIMIINCH CKPEIUBAHUS C
JIPYyTUMU JTHHASMHA. YCTaHOBHTD, B KAKOM HaIpas-
JICHUH 1 ¢ KAKUMH UMEHHO JIMHUSIMH TTPOBOJTUIIACH
rEOpUAOIIOTHYECKast paboTa, B HACTOAIICE BPeMs
HEBO3MOXXKHO. OHaKo gaxe ecii (HaKkT MEXIIH-
HEWHOIO CKPEIIMBAHUS YCTAHOBJIEH, TO 3TO HE
OTIpeieNsieT MOTEPI0 SHA0CUMONOHTa. Bo3MokHO,
qT10 OaKkTepus ObUTa yTpauyeHa B TEUCHUE KYJIBTH-
BHPOBAaHUS JHHHUH, & B CKPEUIUBAHUSIX HCTIOIb-
30BAJINCh CaMIlbl U3 JIPYTUX JIMHHUHI B KauecTBe
OTIIOBCKOTO ponuTest. B TakoM cityuae 3amernieHne
LUTOIJIa3MBbl He JTOJDKHO HaOmrofarscs. [loatomy
MbI BHECJIM MONPaBKy Juist auHUi 558 u 309: 3a-
MeHunn obo3Hauenus [(2)gl/ In(2LR) Cy cn Ha
[(2)gl/ Cy (tabm. 1).

Ewe onun ciydail BO3MOXXHOM MOTEpU 3HJIO-
CUMOHMOHTa Mbl OOHAPYKWIIN B TUHUH 280 IpYIIIBI
«lethal giant larva», koTopas npeacrasiseT co0oi
IyOJIb TMHUM 2-37 U3 TPYTIITBL «<XPOMOCOMa 2. DTH
JIMHUY paszjiesieHbl B koHIle 1960-X rojoB u nojaep-
JKUBAIOTCSI HE3aBUCUMO B J1ab0paTopHOM (OHIE.
CBoe nporcxoxieHue TuHus 2-37 BeaeT u3 GpoHaa
Myx naboparopuu T. Moprana, CLLIA. B To Bpems
Kak Myxu JTuHuu 2-37 undunuposansl Wolbachia
reHotuna wMel, myxu nuaMA 280 CBOOOMHBI OT
Oaxrepun. [lpn aToM Myxu 00enx JHHUNA UMEIOT
OJIMHAKOBBIM MUTOTUIIMYECKUM CcTaTyC.

[pennonaraembie (axkThl yTpaThl SHI0CUMOU-
OHTa B KYJIBTHBHPYEMBIX JHHHUAX (OHIA MOTYT
MOCITYXHUTh OTIIPABHOW TOYKOW B MCCIIEAOBaHUSAX
BIIMSTHUSI OTIPEJIENICHHBIX JIOKYCOB SIIEPHOTO TeHOMa
Drosophila Ha ipucyTCTBHE U TUIOTHOCTH OaKTepUn
B KJIETKaxX XO3sfMHA. B wacTHOCTH, HE MCKITIOueHa
MPUYACTHOCTh JIOKyca lethal giant larva x Takum
COOBITHSIM, KaK «u3aeueHnue» ot Wolbachia.

1.1.5. I'pynna «xpomocoma 3»

Cpenu nHOHUITMPOBAHHOM IUTOIIIIA3MBI B TPYTI-
e «xpomocoma 3» npeobnanaer renorun Wolba-
chia wMel. B ueTsIpex ciy9asx BBISBICH T€HOTHIT
wMelCS, u 1Be TMHIM OKa3aauch HHPUIHUPOBAHBI
Wolbachia renoruna wMelCS2. 3nauutenpHas
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JoJsi, a uMeHHo 71 % nuHwMiA, He HHPHUIUPOBaHa.
ITo Bcelt BUTUMOCTH, 3TO OOBSICHICTCSI CO3/IaHHEM
MHOTHX JIMHUU C WCIOJb30BAHUEM HEHH(HIIN-
poBaHHOU JmHWH 3-13, Hecymel OanaHCepHBIE
XPOMOCOMBI, MApPKUPOBAHHbIC TOMHUHAHTHBIMH
BUIUMBIMU MyTatusmu Dichate v Stuble (D / Sb)
C JIETAJIbHBIM PEIECCUBHBIM JICHCTBUEM, U JIMHUU |
(MyJBTHXPOMOCOMHAsSI TPYIIIa), MAPKHUPOBAHHOI
o xpomocomam 2 u 3 — Cy /L; D/ Sh.

1.2. MUTOTHIIHYECKOE U IUTOTUIIHYECKOE
pa3noodpasue D. melanogaster

TecTupoBaHue MUTOXOHAPUAIBHOMN HACTIECT-
BEHHOCTH TI0 OJJHOHYKIICOTHAHOMY TOTHMOpP(H3-
My 37C/T omHO3HAYHO BBISIBHJIO IPUHAIIIEKHOCTD
KaXIoW TUHUM K M- niu S-kmane. Jlons muHui
S-knane! cocraBisieT 62 %, a M-ximansl — 38 %.

Hurotun dopmupyeTcs B pe3yibTaTe COIO-
CTaBJICHUS JAHHBIX TI0 HHOEKIIMOHHOMY M MHTO-
TUTTUYECKOMY CTaTyCy JMHUH. B cOOTBETCTBHH C
OTNMCAaHHBIMH KJIACCaMH «MAaTEPUHCKOW HaCJIeIl-
CTBEHHOCTHY ([Be TPyIIBI TeHOTUIIOB Wolbachia
Y OTCYTCTBUE MH(DEKIINHU, & TAKXKE J[BA MUTOTHUIIA)
TEOPETHYECKU MOTYT CYIIECTBOBATh O IIUTOTHIIOB.
B nefictBuTensHOCTH e B THHUSAX (OH/Ia HAOFO-
nmanock Tonbko 4 urorumia M-MEL, M-w—, S-CS,
S-w~ (Tabm. 3), 9To yka3pIBaeT Ha CYIECTBOBAHNE
KO3BOJIIOIIMM MUTOXOH/APHAIBHON M OakTepuab-
Hoit HacnencTBeHHocTH (Richardson ef al., 2012;
Ilinsky, 2013).

Cpenu munuit D. melanogaster ¢honna nabo-
paropun reneruku nomymsiuuid Uul” CO PAH
HanOoJee TPEeJCTaBICH MUTOTUIT S-W~, OOHapY-
skeHHbIN 1 40 % nuamid. Takas wactas BcTpedae-
MOCTb JJaHHOT'O LIUTOTHUIIA OTIPEISIISICTCS UCTIONB30-
BaHUEM IIPH CO3/IaHUU HOBBIX JINHUI CAMOK JINHUU
1-163, obnamarmuuXx 3THUM HUTOTHIOM. Jloms
OCTAJIbHBIX IUTOTUIIOB BapbupyeT oT 17 10 22 %.
[Ipu 5TOM 3aMeTHAs OIS PEIKOTO /ISl TPUPOTHBIX
nomyssiwid urotuiia S-CS odpazoBaHa JIMHUSIMHA,
CO3JIaHHBIMHU TIPU KCIOJb30BAHUU CAMOK OajiaH-
cepHbIX JuHUAK 1-90 n 2-23, nHOUUIUPOBAHHBIX
Wolbachia renoruna wMelCS2.

MBI oKa3any IIMPOKYIO PaclpoCTPaHEHHOCTh
Y TCHOTHITMYECKOE pa3HOOOpa3ne YHI0CHMONOHTA
Wolbachia cpeny MyTaHTHBIX B TECTEPHBIX TUHUI
(dhonna madboparopuu redeTrky nomyssiiuit U ult
CO PAH. Dunocumbuont Wolbachia nonnepxu-
BaeTcs B TEUCHHE JJINTEIHHOTO BPEMCHH B JIH-
HUsAX QoHaa. B nByx ciydasx s auauid DV268
n DV280 me1 mpenmonaraem, uto Wolbachia
MoTJIa ObITh yTpaueHa B XOJ€ KyJIbTHBHPOBAHHUSI.
HuTtoTnnuueckoe pasHooOpasue MpencTaBiIeHO
4 ONUCAHHBIMHU paHEe IIABHBIMU IIUTOTUIIAMU:
M-MEL, M-w—, S-CS, S-w—.

OBCYXKJIEHUE
[TepBoe coobienue o npucyrcreuu Wolba-

chia 'y D. melanogaster ObLIO C/I€JIaHO HA OCHOBE
PE3yNBTAaTOB MUKPOCKOTIMUECKUX HCCIICIOBAHUIM

Taoéauna 3

LuroTnniel MyTaHTHBIX TUHUE Drosophila melanogaster hona 1a00paTopuy TeHETUKH MOMYIISLIAN
WnctutyTa uutonoruu u reaetuku Cudupckoro oraenenusi PAH (r. HoBocubupck)

HuroTun
I'pynna Yuciio muHul

M-MEL M-w~ S-CS S-w~
Xpomocoma 1 117 6 12 28 70
Xpomocoma 2 77 18 14 23 22
Xpomocoma 3 82 18 26 6 32
Xpomocoma 4 1 2 2
Tpanciokarmm 8 2 2 1 3
MynbsTHXpOMOCOMHAS 24 5 7 11
yellow 22 13 6 2 1
lethal giant larva*® 17 1 5 9 1
Bcero 353 60 71 78 142

[Ipumeuanwue. * [y AByX JIMHUNA MUTOTHIT HE OTIPEEIICH, TIOCKOJIbKY OHHM MOTUONIHU JI0 TPOBEACHHUS aHAIIH3A.
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B cepeaune 1960-x rr. (Wolstenholme, 1965),
a B Havaie 1990-X IT. MOABUINCH COOOIIECHUS O
MOJICKYJISIPHOH MICHTH(DUKAIIUN YHI0CUMONOHTA
(Glover et al., 1990; O'Niell, Karr, 1990; O Niell
et al., 1992). Tlocnenyrorine UCCIEIOBAHUS BbI-
SIBUJIM IMPOKYIO PACIIPOCTPAHEHHOCTh OaKTepUH
B IpUPOAHBIX nonymsinusx (Solignac et al., 1994;
Hoffmann et al., 1994, 1998; Ununckuii, 3axapos,
2007a, 0; Mnunnackuii, 2008; Nunes et al., 2008;
Verspoor, Haddrill, 2011; Richardson et al., 2012;
Ilinsky, 2013) n naboparopHbIx uHUIX D. mela-
nogaster (Clark et al., 2005). Oka3anocs, uto Wol-
bachia cnocoOHa OKa3bIBaTh BIUSHHUE HA CaMbIC
pa3HbIe aCIeKThl OMOJIOTHUHU TUIOIOBOM MYIIIKH, a
WMEHHO Ha perpoaykTuBHyto cuctemy (Fry et al.,
2004), nponomxurenbHocTh xu3Hu (Fry et al.,
2004; Baiicman u ap., 2009), mposiBIIeHrE HEKOTO-
pbix siaepHbix MyTanui (Starr, Cline, 2002; Clark
etal.,2005; Ikeya et al., 2009), u naxxe onpeenset
pasnoo6Opasue MT/IHK Bra mocpeacTsom Hempsi-
Moro otoopa (Mmmuckuii, 3axapos 2007a; Nunes et
al., 2008; Richardson et al., 2012; Ilinsky, 2013).

Hab6monaemoe reHoTHITHYECKOE Pa3HOOOpasue
Wolbachia B npupoanbix nonynsiuusx D. mela-
nogaster BbI3bIBACT Psiji BONPocoB. KakoBo reHo-
TUTIHYECKoe pasHooOpasue Wolbachia B nuHUAX
dbonma? meercst 1 CBA3b HHPHUITUPOBAHHOCTH C
JUTUTEITLHOCTHIO KYJIBTHBHUPOBAHUS JIMHUH JPO30-
¢ B mabopatopun? Kak cBsi3aHbl MHOUITUPOBAH-
HOCTb U UCTOPUS IPOUCXOXKIeHUsI TUHUNA? EcThb
BJIMSTHME MYTAI[Ui Ha TPUCYTCTBHE B IIUTOILIA3ME
D. melanogaster sanocumbuonta Wolbachia?

OTBeTHI Ha 3TH BOMPOCHI MOTYT TIOMOYb BHI-
SIBUTh 0COOCHHOCTH OMOJIOTUH B3aMMOOTHOIICHUH
CUMOMOHT—XO031H. DTO MOXKET CTaTh 0COOEHHO
BaYKHBIM JIJIsi pabOT, B KOTOPBIX I[UTOILIA3MaTH-
yeckuil hon D. melanogaster He IpUHUMAIICS BO
BHUMaHHE, YTO MOJPa3yMeBaeT MePeOCMBICIICHHE
MOJTYYCHHBIX PaHee Pe3yIbTaToB, a TAKKE yUET Cy-
HIECTBYIOIIUX Pa3IMIHH 1O IIATOTUIA3MATHYECKIM
(dakTopam TpY MJIAHUPOBAHUU U MOCTAHOBKE B
Oy/yIeM >KCIepUMEHTOB C UCIOJIb30BaHUEM Jia-
0OpaTOPHBIX TECTEPHBIX JIMHUH.

W3 6 renotunoB Wolbachia, onrcanHbIX paHee
JUJISl IPUPOAHBIX TOMYISIUNA APOo30QuiI, B My-
TaHTHBIX JTUHUAX (HOHMA Ta00paTOpUN TEHETHKH
nonynsiuid Uul™ CO PAH mb1 BeisiBrim 3: wMel,
wMelCS, wMelCS2. DT reHoTUunsl BXOLAT B
rpyrmiry 4 HanOoJee pacpoCTPaHEHHBIX B IPUPOJIE
TeHOTHUIIOB. HaMu He ObLT BBISIBIIEH pacpoCTpa-

HEHHBIN Ha 00mmpHO# Tepputopun Azun (Uuaus,
SAnonus, Kuraii, crpanst FOro-Boctounoii Azun)
renotun wMel2. HaGmomaemoe reHOTHITYECKOE
pasnoobpasue Wolbachia cpeny MyTaHTHBIX JTHHAN
(dhona 00BSICHICTCS, BO-TIEPBBIX, [IUTOTUIIOM JIH-
HUK-OCHOBATEJIEH, UCIIOJIb3YEMBIX IIPU CO3JaHUU
HOBBIX JIMHHH, BO-BTOPBIX, TEppUTOpHEH cOOpOB
TIPUPOTHBIX TIOTYIISIIH JJIs1 TUHUHA, BBIICIIEHHBIX
Y TIOJICPKMBAEMBIX KaK M30CaMOYbH M N30TE€HHEIE
nuHnH. JleificTBuTeNpHO, HanOoIee 9acTo cOOPHI
MyX W3 TPUPOAHBIX MOMYNIAIHUNA COTPYAHUKAMHU
Hamre 1abopaTopu OCYHIECTBISIIOTCS HA Tep-
putopun Bocrounoit Esponsl, Cpenneit Azuu u
AdTast, 1T OIS KOTOPBIX XapaKTEePHO MPH-
cytctBue reHotutioB wMel, wMelCS n wMelCS2.
Takum 00pa3zoM, MPEJCTaBICHHOCTh FCHOTHIIOB
Wolbachia B GoHIe MyTaHTHBIX JTUHUH MOXKET
OTpakaTb KaueCTBEHHBII COCTaB TCHOTHUITOB Ha MC-
crenyeMol Tepputopud. OJHAKO KOJIMYECTBEHHOE
BBIP2KCHHE BCTPEYAEMOCTH T€HOTHUIIOB B IEJIOM
o (hoHTy ci1abo coracyeTcs ¢ HabIIaeMbIMH B
MPUPONHBIX MOMyISIusX D. melanogaster 4acto-
Tamu reHoTunoB Wolbachia (Unuuckuii, 3axapos,
2007a, 6; Ununckuii, 2008). Tak, B IpupoIHBIX
MOMYJSIIMSIX HanboJIee 4acTo BCTPEYACTCS TeHOTHIT
wMel, KOTOPBIi 3a49aCTyFO PEACTABICH TOTAIEHO
cpenu nHGUIMPOBAHHBIX 0co0el. B ciryuae ¢ponma
MYTaHTHBIX JINHUH BCTpedaeMOCTh reHoTHa wMel
cocrapisieT MeHee 50 %, Torna Kak Ha JOJT0 PeIKOTo
B nipupoze reHoruna wMelCS2 npuxonurcs 47 %
OT JI0JIM BCeX MH(PUIUPOBAHHBIX JTUHUH.

[TockonbKy MUTOXOHAPUU W IHAOCUMOMOHT
Wolbachia coHaclieyIoTCsl BMECTE, MOYKHO OXKH-
JIaTh KOJBOIOIMOHHBIC U3MEHEHUSI JIBYX KOMIIO-
HEHTOB MaTepHHCKOH HacneactBeHHoctr (Hurst,
Jiggins, 2005). YkazaHue Ha cyIIecTBOBaHUE
nofo0Horo 3ddexra aus D. melanogaster ObLIO
KOHCTAaTHPOBAaHO B HECKOJIBKUX MyOIMKAIIHAX
(Ilinsky, Zakharov, 2006; Ununckuii, 3axapos,
2007a; Nunes ef al., 2008) 1 okoHYATEIBHO yCTAa-
HOBJICHO B HegaBHUX padorax (Richardson et al.,
2012; Ilinsky, 2013).

Hcnonp3oBaHue OIHOHYKJICOTHIHOTO TOJH-
Mopdusma 37C/T mns mogpasaeneHnss MUTOTUIIOB
Ha JBE IPEBHUE KJIaJIbl 000CHOBBIBAETCS MTOIPOO-
HBIMHU HCCIeOBaHUAMHU pazHoobOpasus Mt/ HK
U QuUIOTeHETHYECKUM aHanu3oM. [IpeakoBas
nonyisinust D. melanogaster, U3 KOTOpOi pa3Bu-
JIOCh COBPEMEHHOE pa3HooOpa3ne MaTepUHCKOH
HAacleACTBEHHOCTH, CYIIECTBOBaja HE TO3/IHEE
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14 ToIC. neT Ha3a B Tponnueckoii Appuke (David,
Capy, 1988; Richardson et al., 2012; Ilinsky, 2013).
B 51011 nonynsuuy nporu30onuIo pa3aeaeHue MUTO-
XOHJIPUAJIbHOW HACIIC/ICTBEHHOCTH Ha JIBE TVIABHEIC
KJ1azbl M 1 S, a TakKe Ha JIBe HBIHE CYIIECTBYIOIIIHE
rpymmsl renotutioB Wolbachia.

B Harmrem uccnenoBanvu hoH1a MyTaHTHBIX JIa-
OoparopHbIx TuHHN D. melanogaster Mbl BBISIBAIH
MIPUCYTCTBUE YeThIpex uurotumioB, M-MEL, M-w~,
S-CS u S-w~ (Tabm. 3), a HEe 6 TEOPETHIECKH BO3-
MOYKHBIX, YTO COIVIACYETCS C JAHHBIMH 110 TIPHUPOJI-
HbM nomysinusiM (Ilinsky, 2013). HauGomnee npen-
CTaBJICH IUTOTUN S-W—, 00HapyxeHHbIH y 40 %
nuHui. Takas gactas BCTpeUaeMOCTh ITUTOTHIIA
oTIpesieNsieTCsl INHUSAME, CO3JIaHHBIMH Ha OCHOBE
gquHun 1-163, obnamaromnieii STUM IIUTOTHUIIOM.
Heo0xonnuMo0 OTMETHUTBH, YTO CYLIECTBOBAHUE
nByx nurotunos, M-CS u S-MEL, He nckioueHo.
OOHapy’KeHHe 3THX COUYeTaHUH OyHeT yKa3blBaTb
Ha (aKT TOPU3OHTAIHLHOTO MEPEHOCa KOMIIOHEH-
Ta MaTepPUHCKOW HaclieIcTBeHHOCTU. [Ipu 3TOoM
HauOoJee BEPOSTHO 3THM KOMIOHEHTOM OyieT
BBICTYTIATh dHA0CUMONOHT. [lepenoc Wolbachia B
HBOJIOLIMU MEXKAY Pa3HBIMU BHJIAMH JOKYMEHTH-
poBaH oueHb xopoio (Cordaux et al., 2001; Sin-
tupachee et al., 2006; Baldo et al., 2008; Watanabe
et al., 2012; Guidolin, Consoli, 2013). IIpu stom
MEPeHOC BHYTPHU BHJIA, KAK OXKHUJACTCS, TAKKE
JIOJDKEH ObITh HHTEHCHBHBIM OTHOCHTEJIEHO 3BO-
JIIOIIMOHHOM IIKAJIbI BPEMEHH, OJHAKO MOJOOHbIC
(haKThI BBISIBUTH TPYIHO U OHM HE MHOTOYHCIICH-
Hbl. Tak, pa3HOOOpa3Hble KOMOMHAIIMH T€HOTH-
nuueckux npoduneit Wolbachia n ranaoTunon
mutoxouapuansuoit JJHK y mayka Agelenopsis
aperta (Baldo et al., 2008) aBropamu aprymeHTH-
POBaHHO OOBACHSIOTCS IMEHHO TOPU30HTAJIbHBIM
MEpEeHOCOM BOJLOAaXuM BHYTpU BHOa. B ciydae
D. melanogaster Mbl MO)XKeM KOHCTaTUPOBATh (haKT
TOPU30HTAIBHOTO TIEPEHOCA, €CIU 00HAPYKUM
coueranue reHoruna Wolbachia w3 rpynms Mel ¢
MUTOXOHApHaTbHBIM (poHOM S (1m CS ¢ M), Ho He
B cityuae riepeHoca Mel Ha gpor M (CS —S). OHako
MIPY BBICOKOH 4acTOTE BCTPEYaEMOCTH [IUTOTUIIOB
M-Mel u M-w~ B IpuUpOAHBIX MOMYJSALHUAX BCE
OCHOBHOE KOJIMYECTBO COOBITHI TOPU3OHTAIHHOTO
nepeHoca JIOMKHO MPOUCXOIUTh UMEHHO CpPEIH
3THUX LUTOTHUIIOB.

OnpezeneHne MUTOTUINIA M cTaTyca MH(UIU-
POBAaHHOCTH JINHUM B COBOKYMHOCTH C T€HOTH-
nupoBaHueM Wolbachia oka3pIBaeTCs MPOCTHIM H

Ha/ICKHBIM MIPUEMOM MPOBEPKH MPOUCXOKICHHS
JIMHUHA WY ICTUHHOCTH THOpHUIoB. Takas mpoBep-
Ka OKa3bIBAeTCsl 0OCOOCHHO aKTyaIbHOM, BBUJTY TOTO
9TO BO MHOTHUX JJAOOPATOPHUSIX MUPA B SKCIIEPUMEH-
TaJILHOH paboTe UCIIONB3yeTCsl OTPAHUYECHHOE YHC-
JI0 JINHUH uKoro tuna. Hampumep, 1Be Hanboiee
nonyisipusle tuHun D. melanogaster, Canton-S u
Oregon-R, Ha 0CHOBE KOTOPBIX CO3aBAINCH MHO-
rue Ipyrue JuHUM, odnaaaroT qurorunamu S-CS
(WMelCS) u S-w~ COOTBETCTBEHHO.

Hcnonp3oBaHHBIE HAMU ITPOTOKOJIBI OTIpeielie-
HUA LUTOTUIIA MOTYT HaWlTU IMPUKIIAAHOC ITPpUME-
HEHHE B 3KCIEPUMEHTaJIbHOW padote ¢ D. mela-
nogaster, He CBSI3aHHOHM HaNpsIMYIO C HCCIIEIOBa-
HueM Wolbachia witn METOXOHApUATHHON HACTIEC-
CTBEHHOCTH. Tak, B paboTe ¢ IKCIIepHMEHTAIIbHEI-
MU MOMYJIAIUAMHU IIPU UCTTIOJIB30BAHUHN U3HAYaJIbHO
ABYX HHUTOTHUIIOB, MOXHO OLCHUBATHL YPOBCHbL
TEHETHYECKOTO Jpeida, MOCKOIBKY MaTCepHHCKH
HacleyeMble (PaKTOphI 3a4aCTy0 MOYKHO paccMar-
pHBaTh KaK CEIEeKTHBHO HEHTpaIbHEIE.

Pabota yacTuuHO (pMHAHCHPOBATIACH U TIOJIEP-
xana Poccuiickum hoHmoM QyHAaMEHTaTbHBIX
ncciaenoBanuil, rpanTsl Ne 12-04-01319-a u
Ne 12-04-31784-mon_a, u [Iporpammoii dynna-
MEHTaJbHbIX HccaeaoBanuil [Ipesnauyma PAH
«Kusas npupona: CoBpeMEHHOE COCTOSIHUE U
po0OIeMBbl Pa3BUTH, MpoekT Ne 30.33.

Astopsl Onarogapsat H.A. Baiicman 3a 3ameua-
HUSL M TPEAJTIOKEHHS, BBICKa3aHHBIC IPU ONTCAHUH
rpynnsl «lethal giant larvay.
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CYTOTYPES OF MUTANT DROSOPHILA MELANOGASTER
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GENOTYPES OF THE WoLBACHIA ENDOSYMBIONT AND HOST MITOTYPES
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Summary

Wolbachia is a genus of maternally inherited bacteria that is widespread in field populations of Drosophila
melanogaster. However, there are no sufficient data on Wolbachia infection among laboratory mutant stocks.
We show the wide prevalence of Wolbachia among 353 mutant stocks from the collection of the Genetics of
Populations Laboratory, Institute of Cytology and Genetics (ICG), Novosibirsk, Russia. The endosymbiont
has been stably inherited in laboratory stocks for a long period of time. Two uninfected stocks from the
collection are considered as a result of bacteria loss during maintaining them in the laboratory. There are
three Wolbachia genotypes: wMel, wMelCS, and wMelCS2 in the collection. As endosymbiont is coinherited
with mytochondria the definite cytotypes are formed from Wolbachia genotypes and mytotypes. We have
revealed four cytotypes: M-MEL, M-w~, S-CS, and S-w~ in the collection that had been described ecarlier
for field populations of D. melanogaster. The cytotype and genotype frequency patterns differ significantly
from those encountered in the wild, that is accounted for genealogy of each stock.

Key words: genetic collections, Drosophila melanogaster, Wolbachia, mitotype, genotype, cytotype,

coevolution.



