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[MpuunHoO# TaKuX 3a00J€eBaHuUii ue-
JIOBEKa, KaK 0ojie3Hb Anblireiimepa,
o6one3nb [lapkuHcoHa, 60/1e3Hb XaH-
TUHTTOHA U 6oJe3Hb Jlyu-lepura, xa-
pakrepu3ylomxcs cneuuduyeckumu
HelipoJereHepaTUBHbIMU CUMIITOMA -
MU, AIBJISIETCS] Mepexo/] 6€NKOB B aMHU-
JIOUJIHYI0 (hOpPMY B HEPBHBIX TKAHSIX.
Y nauueHTOB, cTpajalILUX 6one3-
Hblo AublreiiMepa, yBesinyeHa yac-
TOTA HEPBHbIX KJIETOK C aHOMaJIbHbIM
YKUCIOM XPOMOCOM, OJJHAKO NpsiMoe
BJMSIHUE PUOHOB HA CTAOMJIbLHOCTD
reHoMa He UCCJe0BaHO B 10CTa-
TO4HOM Mepe. B Haueii paGoTte Mbl
M3y4uJIM BAUsiHUE npuoHa [PSI+|

Ha cTaGUIbHOCTb FEHOMA Y IPOKIKEN
S. cerevisiae B cucteme anbga-Tecr.
Mbl nokaszanu, uro npuon [PSI+|
CHUMKAET YaCTOTY «HE3AKOHHOM »
rUOpPUAM3ALMHY KAK B CKPELIMBAHUSAX
axa, Tak U B CKPELIMBAHHUSX O X (L,

Y NPUBOJUT K CHUXKEHUIO YACTOT MO-
T€Pb XPOMOCOM M F€HHbIX MyTalHil.
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BJIMAHUE NMPUOHUSALINN BEJIKA SUP35 [PSI+]
HA YACTOTY FrEHETUYECKUX HAPYLUEHUN,
YUYUTbLIBAEMbIX B AJIb®A-TECTE Y IPOXX)XXEN
SACCHAROMYCES CEREVISIAE

BBEJJEHVE

[Tpuonbl — amusionaHble arperatbl 6€/1KOB ¢ H3MEHEHHOH TPEeTHYHON CTPYK-
Typoil, o6sanaoiine HHPEKIHOHHBIMU CBOMCTBAMHU M CMIOCOOHBIE MHYLINPOBATh
TMepexofl IPYTrHX MoJeKyJ 6eJIKa U3 HATHBHON B MPHOHHYI0 hopmy. AMUIONAN3A-
1M OJIKOB Y MJICKOIMUTAIOLIMX MPUBOAUT K Pa3BUTHIO psja 3a00JeBaHUH, Xa-
PaKTepHU3YIOLINXCsl HeHpojiereHepaTHBHBIMU CHMIITOMAMM, TaKHX Kak O0Je3Hb
Anbureiimepa, 6osie3Hb Kypy, 6osesHb Kpoiitdenbia—slko6a, ry6uarbie sHIe-
(hanonaruu moara u apyrue. Moje/bio A/1s1 M3yueHHsl MPHOHOB MJIEKOMTHTAIOLINX
CIY2KUT JpoxKeBOH pakrop [PS/+] — npuoHuzoBaHHas hopma pakTopa TepMu-
HaUMK Tpaneasun Sup3d. B kietkax [PSI+] npoxokeit S. cerevisiae 60JbLINH-
CTBO MoJieKysl Sup3b obpasyeT arperatbl H TepsieT CBOK (DYHKIMOHANBLHOCTD.
[Tpronusauu 6eska Sup35d NPUBOAUT K TOMY, UTO B KJ1eTKax [ PS/+ ] nponcxoaut
HapylleHue TepMHUHALIMH TPAHCIISILIUH, MOCKOJIbKY Ha (hOHE OTCYTCTBHUS (PYHKIHO-
HaJIbHOrO Sup35 puOGOCOMBI MPOUNTHIBAIOT HOHCeHC-KoloHb B MPHK kak 3naua-
uye. [Ipruonusanus Sup35 MoxKeT GbITh BHISIBJIEHA 110 CYTPECCHH HOHCEHC-MyTa-
LM B pa3/UYHbIX FeHax.

Y naiueHToB, cTpajaolmx 6oae3nblo Anblirefimepa, BoisiseHo 10-kpaTHoe
yBeJIMUEHHEe YaCTOThl HepPacXoKaeHHs1 21 XpOMOCOMBI (TIPOUCXOUT KaK TarnJ/ou-
nusauus, Tak 1 runepruionnus) (Yourov et al., 2009). O6Hapy»KeHa crocoOHOCTD
NpHOHHOI (hopMbl Gesika PrP MieKOmHTAIOMINX CBS3BIBATLCST ¢ MUKPOTPYOOUKaMH
uuTockesera. Takoe CBsI3bIBAHHE MPHOHA MPEMSATCTBYET MOJUMEPH3aLUH Ty6y-
sHa (Nieznanski et al., 2006), uto, BO3MOXKHO, MPUBOJIUT K HApyLIEHHIO pac-
X02KJIEHHs] XPOMOCOM B MHUTO3e. Y ApoxKel S. cerevisiae ¢ Myrauuell B reHax
SUP45 n SUP35 noBblilleHa 4acToTa MOTepb TPETheil XpOMOCOMBI, TAKOH (DeHO-
THI KOPPEJHPYeT C YyBCTBUTENLHOCTbIO K GEHOMHJY, KOTOPBIH OJOKHPYeT pac-
XoxJeHne xpomocoM B aHadase (Borchsenius et al., 2000).

MATEPUATIbI 1 METOAbI

Jlnst udydenusi BAusiHusi npuoHa [PS/+] Ha cTaGUIBHOCTb T€HETHUECKOTO
MaTepHasa Mbl HCIOJBb30BANH Pa3paboOTAaHHYI0 HAMH paHee TeCT-CHCTEeMY allb-
tha-tect. Anba-tecT — yao6HAs TeCT-cUcTeMa, MO3BOJSA0IIAs OJHOBPEMEH-
HO YUMTBIBATH M3MEHEHHE YAaCTOT Pa3HbIX THIOB FeHETHYECKHX MOBPEKACHUH.
B anbda-Ttecte MOryT ObITh yUTEHBI CJI€/yIOLINE FeHeTHUECKHE COOBITHS: TOTePH
XPOMOCOM, FeHHbIe MyTalMH{, KOHBEPCHS T'eHa, MoTepsi naeda XpOMOCOMBI H pe-
KomMOuHauus. Asb(a-TeCT OCHOBAH HA HCMOJMb30BAHHM MeXaHU3Ma MepeKJIo-
UeHHs TUTA CMAapUBaHUs Y TeTepOTaNTHIHBIX LITAMMOB APOACKEN S. cerevisiae
(Inge-Vechtomov et al., 1986). Tun cnapuBanus y ApoxiKel peryjupyer Jo-
kyc MAT, pacnonoxennbiii B III xpomocome. Jlokye MAT npescraBieH aBy-
Ms1 nomoppamu — MATa v MATalpha, onpeensiioumMu a- 1 aabga-THIbI
CTapUBaHUsl COOTBETCTBEHHO. B HOpMe cmapuBaThest MOTYT TOJBKO KJETKH
MPOTHBOMOJIOKHbBIX THIIOB ClAPHBAHMS, MOTOMY B «HE3aKOHHBIX» CKpelI1Ba-
HUSAX (X o) TPH CMELIMBAHKH JIByX LITAMMOB OJIHHAKOBOTO THIIA CrlapyBaHHs
(o) BO3HMKAIOLIHE THOPU/IBI TIOSIBASIOTCS B Pe3yJIbTaTe CAUSHHUS POAHTENBCKHUX
KJIETOK, OJIHA U3 KOTOPBIX Mepej rubpuansaiyeil nepekaounia THIT ClapuBaHus
Ha TIPOTHBOMOJIOXKHBIA (a—a). Takoe mepexmioueHne THMA CMAapUBAHUS BO3-
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MOKHO B pe3yJibTaTe reHeTHUECKUX H3MEHEHHH, Hapylalo-
X sKenpeccuto uanomopda MATalpha, xotopble MOTyT
ObITb yUTeHbI B ajibda-Tecte. Mcnob3oBaHue crelnanb-
HO CKOHCTPYHPOBAHHBIX ITAMMOB MO3BOJISIET OMPEIEJUTD
FeHETHYECKYI0 aKTUBHOCTb Pa3JIHUHbIX (DaKTOPOB, OOIIM
YPOBeHb CTaOWJILHOCTH MeHOMA, a TaKXKe BBIBUTbL MOJie-
KyJIIPHYIO TIPUPOJLy T€HETUUECKUX H3MEHEHHH, BbI3BAHHBIX
pa3HbIMH MyTareHaMH.

PE3VJIBTATHI

Mbl noKazaju, 4TO y IITAMMOB, HECYLIHX MPHOHHYIO
dopmy Oesika Sup3D, TPOUCXOAUT CHUMKEHHE UYaCTOThI
«HE3aKOHHOH» rHOPUIN3ALIMN B CKPELLMBAHKSIX 0L X 0L a X a
B 2 pasa, Torja Kak B CKPELIMBAHUSIX 00X a MMPUOHH3ALIHS
Sup35 He BMsET HA UACTOTY THOPHM3ALIMH.

MbI TakxKe CPaBHHUJIH CIIEKTP FEHETHYECKUX MOBPENKIE-
HUH, BO3HUKAIOIMX HA (pOHE TPUOHU3ALIUK Sup3D 110 cpaB-
HEHHIO CO CMEKTPOM B KOHTPOJbBHOM IITaMMe [psi—].
Y wramma [PS/+] yacToThl MOTEPb XPOMOCOM M TeHHBIX
MyTallMil CHH2KEHBI B 2 pa3a U B O pa3 yBeJiMueHa yactoTa
KOHBepcHH. Pesysibrathl, 1oJydeHHble B aibga-Tecre, co-
rJIACYIOTCST C pe3yJibTaTaMK TeCTa HA HHIYKLHIO MPSIMbIX
MyTalui YCTOMYHBOCTH K KaHABAHUHY, B KOTOPOM Mbl TaK-
»Ke HabJIIola/Ii CHUXKEHHE 4acToThbl MyTareHesa B 2 pasa
(taba. 1).

OBCY>XOEHVE

Mbl uccaenoBasu BAMsHUe npuoHa [PS/+] Ha cra-
OUJILHOCTb FeHOMA C HCT0Jb30BAaHUEM aib(a-TecTa 1 Tec-

Ta HA UHAYKLHMIO MPSAMbBIX MyTallMil yCTOMYHBOCTH K KaHa-
BaHMHy. Mbl BrepBble MOKas3ajd, UYTO HaJWYHe MPHOHA
[PS/+] NpUBOAUT K CHUAKEHUIO YACTOTHI T€HHBIX MYyTalUi
1 MOTepPb XPOMOCOM, a TaKXKe YBeJHUEHHIO YaCTOThl IeH-
HOH KOHBepCHU. MexaHu3M BJIMAHUS [IPHOHA HA CTaOUJIb-
HOCTh FeHOMa OCTaeTCsl HeM3BeCTHBIM. MBI Mpeamnoara-
€M, UTO BO3MOKHBIF MEXaHU3M CHH2KEHHSI YaCTOThI TeHHBIX
MyTalui B mtamme [PS/+] 3akiouaeTcs B CleAyIOlEM:
MOCKOJbKY Sup35 B TPHOHH30BAHHOH (opme TepsieT
(byHKLHOHAJMbHbIE CBOHCTBA, CMIOHTAHHbIE HOHCEHC-MYTa-
MU HAUHHAIOT MPOUYUTBIBATBLCS KaK 3HAvallue, MO3TOMY
B HCIOJIb30BAHHBIX HAMM TECTaX HA MyTareHHOCTh He Mpo-
sBastoTcs. MaBecTHO, uTo Sup3d yuacTByeT B cerperaiuu
XpOMOCOM B Meii03e, BO3MOXKHO, C 3TOH (yHKIMel Ge-
Ka CcBsi3aHo BaMsHUe (akTopa [PS/+] Ha yacToTy norepb
XPOMOCOM, CHH’KEHHE KOTOPOH Mbl 06HAPYKUJIH B albda-
tecre y witamma [PS/+]. BoaMoxKHO TakKe, UTO BJIMsSIHHE
thakropa [PS/+] Ha cTaGUIBbHOCTL reHOMa MOXKET ObITh
KOCBEHHBIM H OMOCPEIOBAHO H3MEHEHHEeM BCero mpore-
oma, B TOM uncie GeskoB penapauuu. Tak, HapyiieHnue
TEePMMHALUK TPAHCJSLUM MOXeT MPUBOAUTH K Y/JIHHE-
HUIO TIEMTHJOB 32 CUET TPAHCJSLHUH KOJAOHOB, PacroJio-
xkennoix B MPHK nocsie crom-komona. OueBuaHO, Takoe
M3MeHeHne PoTeoMa He MOYKeT He OTPasuThCsl Ha (PyHK-
MU LEJIOT0 psiaa OeNKOB, KOHTPOJIHPYIOUIMX TMPOLECCHI
myrtarenesa uiau penapauun JIHK. Posb npuonos B noa-
JlepyKaHun cTabubHOCTH reHoma TpebyeT nasibHeHIIero
M3ydeHus.

Pa6ota noanep:kana rpantom POOU Ne 15-04-08625
u rpantom CIT6IY Ne 1.38.426.2015.

Tabauya 1

Yacrora KJ1accoB « HE3AKOHHBIX» TMOPUJIOB B CKPEUIMBAHUSIX O X (L M YACTOTA MyTallMii B TECTE HA MHAYKLIUIO MPSAMbIX
MyTauuil ycroiuuBoct K KaHaBaHuHy (% 107%). [IpencraBienbl MeiMaHbl U 1OBEPUTEIbHbIE HHTEPBAJbI

[Hramm
YuuTbIBaeMble COOBITHSI
[psi—] [PSI+]
O6uiast yacrora 61 30,6%*
«He3aKOHHOH» rHOpUIH3aLIUH (57,6—72) (26,3—35,9)
Myrauuu u BpeMeHHble 4,0 2,08*
MOBPEKIIEHUS] (3,4—4,7) (2,0—2,4)
Konsepcus kaccersl HMRa 0,17 0,98*
B Jiokyc MAT (0,14—0,2) (0,92—1,1)
[Torepst mpaBoro nJeya 7,15 7,21
[1I xpomocombl (6,1—8,3) (6,8—8,5)
Pexom6unauus mexxy kaccetoit HMRa 0,29 0,24
u iokycom MAT (0,24—0,34) (0,22—0,28)
[Torepst 49,95 20,09*
[T xpomocombl (42,0—58,0) (19,0—24,0)
YHacToTa BO3HUKHOBEHHST MyTaHTOB, 147 63*
YCTOHUMBBIX K KAHABAHHHY (114—250) (24—114)

* — noctoBepHoe oTJIMUKe OT tamma [psi— |, (p<0,05)
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SUP35 PRIONIZATION [PSI+] INFLUENCE THE
FREQUENCY OF THE GENE AND CHROMOSOME
MUTATIONS, ACCOUNTED IN THE ALPHA-TEST IN
YEAST SACCHAROMYCES CEREVISIAE

Andreychuk Yu. V., Shiryaeva A. A., Zhuk A. S.,
Stepchenkova E. ., Inge-Vechtomouv S. G.

& SUMMARY: Background. A lot of neurodegenerative diseases are

coursed by amiloidization of proteins in nerve tissues. In the patients
brains suffered from Alzheimer’s disease the high fraction of the nerve

% WHbopmauma 06 aBTopax

cells with abnormal chromosome amount was revealed. There are some
data showing that prion form of protein PrP may prevent chromosome
segregation in mitosis. But the direct association of prionisation and ge-
nome stability was not revealed. Materials and methods. We compared
the yeast S. cerevisiae strain bearing the prion form of the termination
translation factor Sup35, and the strain with non-prionized Sup35 in the
alpha-test system. The model of the alpha-test is based on the mecha-
nism of mating type switching in heterothallic yeast strains. The MAT
locus that controls the mating type of yeast cell can be presented by two
idiomorphs: the MATalpha and MATa that determine the alpha and a cell
types, correspondingly. Only two cells with opposite mating types (al-
pha x a) could copulate. In the mixture of two yeast strains with alpha
matingtype the hybrids appears onlyif one of the parent cells had changed
its mating type alpha— a. The mating type switching could course the
following genetic events: the loss of the chromosome, gene conversion,
recombination, loss of the arm of the chromosome, gene mutations and
temporary lesions. These events could be distinguished by using the
specially constructed alpha-test system. Results. The [PSI+] strain has
showed 2-times decreased frequency of «illegitimate» hybridization in
the alpha-test compared to [ psi—] strain. But [PS/+] doesn’t influence
the frequency of «legitimate» hybridization in the alpha x a crossing.
The prion [PS/+] also 2-times reduces the frequency of chromosome loss
and gene mutations and increases gene conversion 5-times. This results
are also confirmed by the canavanine test. Conclusion. We investigated
the effect of the Sup35 prionizaion on the genome stability. Unexpected-
ly in the [PS/+] strain the frequency of «illegitimate» hybridization was
2-times lower, and frequency of gene mutations and chromosome loss
was also reduced. The mechanism of this effect is unclear and requires
the further investigation.

&% KEYWORDS: prion; mutagenesis; genome stability; mutational test-
systems.
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