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Momusayuss u yenv: BuytpuBumoBoit ruOpuaneii aucrexes (['J[) y Drosophila
melanogaster mposiBisieTcsi B aTpoduu roHaja Ui HEKOTOPBIX Map JIWHUN B OJHOM H3
HampaBleHUH ckpemuBanus [1]. B yaeOHuKH BOIILTO TipecTaBieHue 0 ToM, uTo PM ']
00yCJIOBJIEH MacCOBBIM TepeMenienne P MoOuiIbHOTo snemenTta. OaHako psija GakToB
3aCTaB/IsICT YCOMHUTBCSI B BEPHOCTU 3TOM T'MIIOTE3bl: HU3KAsl CKOPOCTH MEPEeMEIICHNUs
MOOWIIBHBIX TeHeTH4eckux anmeMmeHToB (MI'J); I'Jl mposiBrisieTcss mpu MOBBIIIEHHOM
TEeMIIEpaType COAEpKaHus JUCTEHHOr0 ITOTOMCTBA, OJTHAKO TpaHcKpunuuig MI'D B aTom
JMana3oHe TeMIlepaTyp He MEHSETCS; 4acTO OTCYTCTBYET aCUMMETPHUS B CO/AEp)KaHUU
P-anemeHTa B pPOXMTENBCKUX JHMHHUSX; IPH MPOYMX PAaBHBIX YCIOBUSX JIMHMU,
crocoOHbIe MHAYIUpoBaTh cuMnToMbl ['[], yHukanbhel [2—4]. Tonbko pedepeHCcHbIC
anas PM T/l auHMM Jal0T XOpOILIO BOCIPOM3BOAMMBIN pe3ysibTaT B OJHOM W3
HanpasieHni ckpeuruanus B Buzae 100 % atpoduu ronan y AMCTeHHBIX CaMOK IpU
MOBBIIIIEHHOH TeMIiepatype cogepxanus (29 °C).

B nmanHO# paboTe MBI MPOBEPSUIM CTaOMIBHOCTH IIMUTOTUNA (OMHCAaHHE IUTOTUIIOB B
TabJ1. 1) B IMHUSAX, TJe aTpodus TOHA] TPOsBIsUIack MeHee yeM B 100 % ciyuaes, U Kak
CBsI3aHO IposiBIeHHE cuMnTOoMOB '/l ¢ copepkanreM P-37eMeHTa B TEHOME.

Memoowl u anecopummor: JIns OLEHKH IUTOTHIIOB TECTHUPYEMbIX JMHHUM MPOBOIMIN
CKpeluBanus ¢ pedepeHcHbiMU uisi PM ']l AMHMSIMH: CaMOK TECTHPYEMBbIX JIMHUHN
CKpEIHMBAIIK ¢ caMI[aMu JUHUU Harwich, a caMIioB TeCTHPYEeMBIX JMHHI — C CAMKaMU
muann Canton-S. Pe3ynbTaThl TECTUPOBAHUSI CPABHUBAIM C JAHHBIMH, TOJTY4YEHHBIMU
10 ner Hazax Ha 3TUX ke NUHMAX [5]. Hamuume P-aneMeHTa B TEHOME TECTUPYEMBIX
JTMHUA npoBepsiin ¢ noMolubto [T1P-ananusza.

Pesynomamur: Panee B 2014 1. GbUT IPOBeIcH aHaIN3 IUTOTHIOB 52 yuHuii D. melano-
gaster u3 ueTbIpex MPUPOAHBIX MOMyJsALuUi: 14 muauit 3 nomynsiuuu Athens, Georgia,
USA (GA), 17 nunwmii u3 nonyisiuun Montpelier, France (FR), 13 aunuit n3 nonynsiun
Accra, Ghana (GH) [1]. HecmoTpst Ha cojepskaHue MOJHOPa3MEPHON KOMUU P-3iie-
MEHTa B T€HOME, JIMHUM PACHpeAeNIINCh MO IUTOTUIAM CIEAYIONIAM 00pa3oM:
JIOMUHHUPOBa Q-IIUTOTHUI, HE PEarupyONNiA Ha CKPEIUBAHUS C PEPEPEHCHBIMHU IS
PM T'Jl muansmu (31 nuams), 12 nuaUE umenn P-nurotwn, KOTOPBIA WHIYyIHPOBAI
aTpoduio roHax, Kak npasuio, He Oonee yem B 50 % cnywaeB; 6 NMHUN HMEIH
peakTuBHBIA M’-1utoTHm, u 3 MHUA — P’-IIUTOTHUTI, BBI3BIBAIOIIHKA aTpOdHIO TOHA B
o0oux HampaBieHHsIX ckpemyBanus [1]. B nanHo# paboTe B aHaN3 OBLIM B3STHI IO TPH
muHuH Kaxaoro murorumna: P, P’, Q u M’ (cm. tabm. 1). 3a 10 xer B 7 u3 12 uccie-
noBaHHbIX JuHUE D. melanogaster nuToTun cMEHWICS MO CPABHEHUIO C JAHHBIMH,
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nonydyeHHbIMU B 2014 1. JIunun GH-1 u GH-9 coxpanunu HeltpansHblii Q nuToTHm,
muanss GA-16 coxpanmia P’-nuroTun, pearupylomuidi Ha CKpEIIUBaHUS B 00OWX
HanpaBieHusx, GH-18 coxpanuna wapynupyrommid ['J[ P-turorun, FR-29 — M’
peakTuBHBIN ITUTOTUT. Cpeli OCTABIINXCS TUHUN TOMUHUPYET HEUTpanbHbIH Q-1UTO-
tun. HecMoTpst Ha [yuTenbHOE colepKaHuWe JTUHUHA B J1a0OpaTOpuH, BCE JIMHUH
COXpaHHJIN B TEHOME TIOTHOPa3MEpHYIO Komuio P-anmemenTa (puc. 1).

Tabéauua 1. XapakTepucTHKa HUTOTUIIOB TECTUPYEMBIX JIMHUH
U cpaBHeHHUE ¢ JaHHBIMA 2023 T.

XapaKTepHuCTHKA IUTOTHIIOB HCCIICA0BaHHBIX (1) 2014 | 2023 | Coxpanunu

JIMHUN ATOTUII

P arpo¢ust ronan >10 % npu ckpenuBaHUN 3 1 1

t-camnoB ¢ camkamu Canton-S

P’ arpodwus ronan >10 % B 00oux HaIrpaBiIeHHIX 3 1 1

CKpEIIMBAaHUS

M (et P-asemenToB B reHome) mimm M’ (ects P- 3 2 1

3JICMEHTHI)

ATtpodus ronan >10 % npu cKkpemBaHuH

t-camok ¢ camuamu Harwich

Q Her aTtpodun roHan B 000X HalpaBICHUSIX 3 8 2

CKpEIIMBAaHUS

qalie - oy T - — — - - —
M caa GA? GHI “emMas GHS soHS : M Gale GAl7 GH17 GHIS FR29 FRS0 FR3IS

Puc. 1. [1I1P-ananu3 Ha copepkaHue P-31eMeHTa B TeHOME TeCTUPYEeMbIX JIMHUH. CTpenkoi
YKa3aHO TOJIO)KEHUE LIEHTPpaJIbHOW YacTu P-3nemeHTa

Buisoowi:

1. CpaBHEHHME IMOJyYEHHBIX pE3yJabTaToB ¢ JaHHBIMU 2014 r. mokasano, 4To TOJBKO
42 % nVHUAN COXpaHWIN MPEKHUHA LUTOTHUIL: B ABYX JIMHHUSX cOXpaHwicsa Q-IUTOTHIL,
10 OAHOMN JMMHUU coxpaHwiu P’, P u M’ IUTOTHUIIBL, B OCTAJIBHBIX JIMHUSAX TOMUHUPYET
Q-IUTOTHII, T. €. XapaKTEPUCTUKU MPUPOAHBIX JMHUH, KaK MPOSBISIONINX, TaK U HE
MPOSIBJISIIOLINX TUCTEHHBIE CBOUCTBA, HECTAOMIIBHBIL.

2. IIIIP anayM3 mMoOKa3aj, YTO JUIMTEILHOE COJEP)KAHUE JIMHUH B J1a00OpaTOPHBIX
YCIIOBUSIX HE TIPUBEJIO K yTpaTe MOTHOPa3MEPHOTO P-35IeMeHTa B TECTUPYEMBIX JIMHUSIX.
[lotepst cmocobHOCcTM wWHAYIUpoBaTh mucreHes P-nmuausmu GA-6 u GA-7 He
COIPOBOXKAAeTcs moTepel P-anemeHTta. Pesynbrartel paboThl 1al0T OCHOBaHHE
Mperoiarate, YT0 BHYTPpUBUI0BOH PM rulOpuaHbIil AucreHe3 Bps JIM CBsi3aH ¢ P-
aneMeHTOM. [lprdyMHONW HECTaOMIBLHOCTH LUTOTHIA MOXET OBITh MOJIMMOPOHU3IM B
TECTHPYEMBIX JHHUAX, KOTOPBIA HAKaIJIMBAETCSI W/WINM HPOSBISETCA depe3 AECITKH
MTOKOJIEHHUH cozlepKaHus IMHUM B 1abopaTtopuu.

Qunancuposanue. ViccnenoBanue mnojuep:kano OrwopkeTHbIM npoektom FWNR-2022-
0019).

870 BGRS/SB-2024



The cytotype instability of the Drosophila melanogaster lines
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Motivation and Aim: Intraspecific hybrid dysgenesis (HD) manifests itself in gonadal
atrophy for some pairs of Drosophila melanogaster lines in one of the cross-directions
[1]. The textbooks include the idea that the PM HD is caused by the massive movement
of P transposable element (TE). However, a number of facts cast doubt on the validity
of this hypothesis: low speed of movement of TEs; HD manifests itself only at elevated
temperature of keeping dysgenic offspring, however, TE transcription does not change
in this temperature range; often there is no asymmetry in the content of the P-element in
the parental lines; all other things being equal, lines capable of inducing symptoms of
HD are unique [2—4]. Only reference for PM HD lines give a well-reproducible result in
one of the cross-directions as 100 % gonadal atrophy in dysgenic females at elevated
temperature (29 °C).

In this work, we checked the stability of the cytotype (description of cytotypes in
Table 1) in lines where gonadal atrophy manifested itself in less than 100 % of cases,
and how the manifestation of HD symptoms is related to the presence of the P-element
in the genome.

Methods and Algorithms: To evaluate the cytotypes of the tested lines, crosses were
carried out with reference for PM HD lines: females of the tested lines were crossed with
males of the Harwich line, and males of the tested lines with females of the Canton-S
line. The test results were compared with data obtained 10 years ago on the same lines
[5]. The presence of the P-element in the genome of the tested lines was checked using
PCR analysis.

Results: Earlier in 2014, an analysis of the cytotypes of 52 lines of D. melanogaster from
four natural populations was carried out: 14 lines from the population of Athens,
Georgia, USA (GA), 17 lines from the population of Montpelier, France (FR), 13 lines
from the population of Accra, Ghana (GH) [1]. Despite the content of a full-length copy
of the P-element in the genome, the lines were distributed by cytotype as follows: the
Q-cytotype dominated, which did not respond to crossings with reference for PM HD
lines (31 lines), 12 lines had a P-cytotype, which induced gonadal atrophy no more than
in 50 % of cases; 6 lines had a reactive M’-cytotype, and 3 lines had a P’-cytotype,
causing gonadal atrophy in both cross-directions [1].

In this work, three lines of each cytotype were taken into analysis: P, P, Q and M’
(Table 1). Over 10 years, in 7 of the 12 tested D. melanogaster lines, the cytotype
changed compared to the data obtained in 2014. Lines GH-1 and GH-9 retained the
neutral Q cytotype, line GA-16 retained the P'-cytotype, which is responsive to crossings
in both directions, GH-18 retained the HD-inducing P cytotype, FR-29 retained the M'
reactive cytotype. Among the remaining lines, the neutral Q cytotype dominates. Despite

BGRS/SB-2024 871



the long-term maintenance of the lines in the laboratory, all lines retained a full-length
copy of the P-element in the genome (Fig. 1).

Table 1. Characteristics of the cytotypes of the tested lines and comparison with the data of 2023

Characteristics of cytotypes of the tested (t) lines 2014 | 2023 | Saved cytotype
P gonadal atrophy >10 % when crossing t-males with 3 1 1

Canton-S females

P’ gonadal atrophy >10 % in both directions of crossing | 3 1 1

M (no P-elements in the genome) or M’ (there are 3 2 1

P-elements) gonadal atrophy >10% when crossing
t-females with Harwich males
Q No gonadal atrophy in both directions of crossing 3 8 2
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Fig. 1. PCR analysis for the pfesence of the P-element in the genome of the tested lines. The
arrow indicates the position of the central part of the P-element

Conclusions: 1. Comparison of the results obtained with the data of 2014 showed that
only 42 % of the lines retained the same cytotype: in two lines the Q-cytotype was
preserved, one line retained the P', P or M' cytotypes, in the remaining lines the Q-
cytotype dominates. Thus, the characteristics of natural lines, both exhibiting and not
exhibiting dysgenic properties, are unstable.

2. PCR analysis showed that long-term maintenance of the lines in laboratory conditions
did not lead to the loss of the full-length P-element in the tested lines. The loss of the
ability to induce hybrid dysgenesis by P-lines GA-6 and GA-7 is not accompanied by
loss of the P-element. The results of the work suggest that intraspecific PM hybrid
dysgenesis is unlikely to be associated with the P-element. The cause of cytotype
instability may be a polymorphism in the tested lines that accumulates and/or manifests
itself through dozens of generations of line maintenance in the laboratory.

Funding: The study is supported by budget project #FWNR-2022-0019).
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