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Momusayua u yenwv: lentpomepHsiii 3ddexr, Hapsmy c¢ HHTEpPEpEHINEH MEXIY
XHa3MaMH W HAJIMYHEM OOJMTaTHOW XWa3MBI, SBISIETCS OJHUM W3 YHHBEPCAIBHBIX
cBoiicTB pexomOuHanuu [1, 2]. OH mpexacTaBnsieT cOOOH Cympeccruio MEHOTHYECKOM
PEKOMOMHAIIMM B LIEHTPOMEPHBIX M TEPHLEHTPOMEPHBIX 00JacTsX XxpomocoMm. Ha
JAHHBIA MOMEHT HEW3BECTHO, OT HYero 3aBHCHT pa3Mep OOJNacTH TOAaBIICHUS
pexoMOuHaIK BOIM3H IeHTpoMep. B 3Toii paboTe MBI IpoBEpsieM TUIOTE3Y O BIUSIHUH
pa3Mepa LEHTPOMEpP Ha CHITy LICHTPOMEPHOTO 3P deKTa.

Memoowt u anzopummsl: MBI OLIEHIIIN CHITY IIEHTPOMEPHOTO 3¢ (eKTa y YeThIpeX BUI0B
BBIOPKOB, J1Ba U3 KOTOPBIX (00bIkHOBeHHBIH mieroin (Carduelis carduelis) u amk (Spinus
SpinuS)) HecyT Ha CBOMX XPOMOCOMax PErHOHANIbHBIC IIEHTPOMEPHI, a JABa IPYTHX
(oObikHOBeHHas1 KOHOIUIsAHKA (Linaria cannabina) u o6sikHOBeHHBIN cHerupb (Pyrrula
pyrrula)) HecyT METamoNMUIIEHTPOMEPBI — MPOTSKEHHBIE [ICHTPOMEPHI, COCTOSIIINE M3
HECKOJIBKMX  IOCJIEOBATEIbHO  PACIONIOKEHHBIX  JOMEHOB  LIEHTPOMEPHOTO
rerepoxpomMarvHa, (QYHKIHOHHPYIONIMX KakK oOJHAa LeHTpoMmepa. Y KOHOIUISTHKU
METAaIOJULIEHTPOMEPa 3aHUMaeT 10 5 % XpoMocoMsl, a 'y cHerups — a0 10 %.
HccnenoBanne TpoOBOAMIOCH Ha  MpemapaTax MaxUTEHHBIX  CIEPMATOIMTOB,
OKpAIlICHHBIX aHTUTEJIAMU K KOMIUIEKCY IIEHTPOMEpHBIX OeiikoB, MLH1 — mapkepy
no3aHer pexkomOuHauu U SYCP3 — Oenky naTepanbHOTO AJIEMEHTa CHHAIITOHEMHOTO
KOMIUTeKca. MBI OIIEHHIIN CUITy TIeHTpOMEepHOTo 3(pdekTa Kak cpeHee pacCTOSHUE OT
Kpas IEHTPOMEpHl 0 OMmKalero peKOMOMHAIIMOHHOTO Y3eJiKa, MapKHPOBAHHOTO
nmmyHOocurHaioM MLHI1, Ha mewax OwBaneHTa XpoMocoMbl 1. MbI BEIOpalid 3TOT
OWBAJICHT, MTOCKOJIBKY CMOTJIHM OJHO3HAYHO HJICHTHU(HUIIMPOBATH €TI0 110 OTHOCHUTEIBHOM
JUIMHE U TICHTPOMEPHOMY MHJICKCY Y BCEX YETHIPEX BUJIOB.

Pesynomamer:  PaccTositHMEe OT IEHTpOMEpbl 10 Onmxkaiimiero curaansa MLHI
YMEHBLIAETCSl ¢ yBeNMUeHUeM konnyecTBa curHaioB MLHI1 na meue. Egunuunbie
CUTHAJIBI OOBIYHO PACIIONIATAIOTCS B TIEPUTEIIOMEPHBIX YYaCTKaX BOJIM3U KOHIIOB TUIEY.
YeM Oostbllie CHTHAJIOB BOHUKAET Ha IIede, TeM OJIFKe K IEHTPOMEPE pacioiaraloTcst
MIPOKCUMAaJIbHbIE CUTHAJIBI. BO MHOTMX KJIE€TKaX ¢ MHOXECTBEHHbIMH curHanamu MLHI
MPOKCUMAIBHBIN M3 HUX pacIojiarajics Ha TpaHUIle EHTPOMEpPHOH 00JacTH WM OYeHb
ONM3KO K Hel. Buipl ¢ pernoHanbHBIMEA U METATIOIUIIEHTPOMEPAaMH HE pa3inyajiich 10
CpellHEMY PACCTOSIHHIO OT LIEHTPOMEPHI J10 Oyimxkaiimero curdaia MLH1.

Bu1600bi: Y paccMOTpeHHBIX BUIOB OOJBIIEE KOJIMYECTBO XHa3M Ha TJIEUO MMPUBOIUT K
TOMY, 4YTO TPOKCHMAallbHBIE XHa3Mbl 00pa3yroTcst OmmKke K LeHTpoMmepe. Mel
MPEIIoIaraeM, 9To 3TO MOKHO OOBSICHUTH 3aMETHBIM CJIBUT'OM B CTOPOHY TEJIOMEPHOTO
pacrpeneneHus peKOMOMHAMOHHBIX cOObITHH. [10-BuaMOMYy, Y HCCIIeJOBaHHBIX MITHII
PEKOMOMHAIMS CHCTEMAaTHUECKH HWHHULUHPYETCS B CYOTEIOMEpHBIX 00jacTsix, a
HHTEpEpEeHIINsT CMEeMAaeT MOoCceIyoNe CcalThl PEeKOMOWHAIMK OT TeloMep K
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ueHTpomepam. TakuMm o0pa3oM, JepUIUT calTOB PEKOMOWHAIIMN BOKPYT EHTPOMEPHI
He TpeOdyeT 0cob0ro CynpecCHBHOTO ACUCTBHSI CO CTOPOHBI CAMOM IEHTPOMEPHI, XOTS U
HE UCKJIFOYAEeT €ro.

Qunancuposanue’ ccnenoBanue noaaepxano PoccuiickuM HayIHBIM (DOHIOM, TPAHT
Ne 23-24-00304.
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Motivation and Aim: The centromere effect, along with interference between chiasmata
and the presence of obligate chiasma, is one of the universal properties of recombination
[1, 2]. It represents the suppression of meiotic recombination in the centromeric and
pericentromeric regions of chromosomes. At the moment, it is unknown what determines
the size of the region of recombination suppression near centromeres. In this work, we
test the hypothesis that centromere size influences the strength of the centromere effect.
Methods and Algorithms: We assessed the strength of the centromere effect in four
species of finches, two of which (the goldfinch (Carduelis carduelis) and the siskin
(Spinus spinus)) carry regional centromeres on their chromosomes, and the other two
(the common linnet (Linaria cannabina) and the common bullfinch (Pyrrula pyrrula))
carry metapolycentromeres — extended centromeres consisting of several sequentially
located domains of centromeric heterochromatin, functioning as one centromere. In the
linnet, the metapolycentromere occupies up to 5 % of the chromosome, and in the
bullfinch — up to 10 %.

The study was carried out on preparations of pachytene spermatocytes stained with
antibodies to the complex of centromeric proteins, MLH1 — a marker of late
recombination and SYCP3 — a protein of the lateral element of the synaptic complex.
We estimated the strength of the centromere effect as the average distance from the
centromere edge to the nearest recombination node marked by the MLH1 immunosignal
on the bivalent arms of chromosome 1. We selected this bivalent because we could
uniquely identify it by relative length and centromere index in all four species.

Results: The distance from the centromere to the nearest MLH1 signal decreases with
increasing number of MLH1 signals on the arm. Single signals are usually located in
peritelomeric regions near the ends of the arms. The more signals appear on the arm, the
closer to the centromere the proximal signals are located. In many cells with multiple
MLH1 signals, the proximal one was located at or very close to the border of the
centromeric region. Species with regional and metapolycentromeres did not differ in the
average distance from the centromere to the nearest MLH1 signal.

Conclusion: In the species considered, a larger number of chiasmata per arm leads to the
fact that proximal chiasmata are formed closer to the centromere. We hypothesize that
this can be explained by a marked shift toward the telomeric distribution of
recombination events. Apparently, in the birds studied, the initiation of recombination is
systematically shifted towards subtelomeric regions, and interference shifts subsequent
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recombination sites from telomeres to centromeres. Thus, the deficiency of
recombination sites around the centromere does not require a special suppressive effect
on the part of the centromere itself, although it does not exclude it.

Funding: The study is supported by the Russian Science Foundation, grant No. 23-24-
00304.

Cnucox numepamypoi/References

1. Beadle G.W. A Possible influence of the spindle fibre on crossing-over in Drosophila. Proc Natl Acad
Sci USA. 1932;18:160-165

2. Mather K. Crossing over and heterochromatin in the X chromosome of Drosophila melanogaster.
Genetics. 1939;24:413

1196 BGRS/SB-2024



