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IAPAJIOTA3AIIUSA TEHOB B KOHTEKCTE AJTAIITAITMOHHOM 3BOJIOIUA

Boasicoa Exarepuna Anekcanaposnal, Ilronka Basentuna Anaroabesna'”?, CMbIKOB
Anarosmii Bnagumuposnu'2, I'pedennuxoa Oxcana Anatoanesnal?, Ueneonesa Dimna
Cepreesna', U6anyiaesa Diabnapa Jlenyposua!, Byaasun Wiba Baagumuposua'?, Yume

Buxropust Asiekcanaposna', Merep Sikos BacuineBuy!

'Kypuamoeckuii 2enommwtii yenmp « HEC-HHI]», Poccus, Anma, nem. Huxuma,
2®edepanvroe cocyoapcmsennoe 6100acemnoe yupesicoenue nayku «Huxumexuil
bomanuyeckuti cad — Hayuonanvnoui nayunviii yenmp PAH»,
Poccus, Pecnybnauxa Kpuvim, e. Anma, nem. Hukuma
eavodiasova@gmail.com

[epoxcunaza (ITOJ]) sBnsieTcs KIFOUEBBIM aHTUOKCUIAHTHBIM (JEPMEHTOM, YYaCTBYIOLIHM B
peakiMH KJIETOK Ha pa3inyHble HeraTHBHbBIE (DAKTOpBI (XOJOA, 3acyxa, MH(EKIWH, TsHKENIble
MeTaJuTbl, aTMOc(epHble M TIOYBEHHBIC 3arpsA3HUTENH W T.A.). Kpome Toro, maHHBIH (epMeHT
MIPECTaBISIET COOOH MYITBTHOSIIKOBOE CEMEUCTBO U KOANPYETCI MHOXKECTBOM T€HOB. Prunus persica
(L.) Batsch (mepcuk) ObIT BRIOpaH OOBEKTOM HCCIICOBAHUS, TaK KaK SBISCTCS BaKHOW IIIIOIOBOM
KyJIbTypOH, KOTOpast UMeeT TeHICHIINIO TIOBPEXKAAThCSI PAHHUMH BECEHHHMH 3aMOPO3KaMH.

Ha ocnoBe momnoro renoma mepcuka (GCA_000346465.2) Obuto Haiimeno 60 TeHOB,
koaupytoumx POD u mpoaHanu3upoBaHO MX T€HETHYECKOe pa3zHooOpasme. DKCIPECCHIO TE€HOB,
KOJUPYIOIINX MMEPOKCHUIA3Y, B PA3IUYHBIX TKAHAX, @ TAKXKE IIPH XOJIOJOBOM CTPECCE aHAIU3UPOBAIIN
C HCIONB30BaHHMEM TPAHCKPUIITOMHBIX NaHHBIX, AocTynHbix B NCBIL. Kpome Toro, nms
MOJITBEPKIEHHSI TPAHCKPUIITOMHBIX JTAHHBIX, U HECKOJIBKHMX TPYIIIT MEPOKCH a3 ObLTH MPOBEACHBI
SKCHEPUMEHTHI 0 TKAaHECTIeUU(UIHOCTH M BIUSHHUIO BO3BPATHBIX 3aMOPO3KOB. 311eCh OBLIH
0TOOpaHBI COPTa MEPCHKA C PA3THYHON YCTOHYHBOCTHIO K XOJIONY.

OK30HHO-MHTPOHHAA CTPYKTypa CHJIBHO pa3jndaeTcs: OJHW TEHBl JIMIIEHB WHTPOHOB,
JpyTue MMEIOT HECKOJIBKO TMHHBIX WHTPOHOB. [IpoBeneHHBIN (MIIOreHeTHYeCKnii aHaIn3 He
BBISIBIJI YETKOU KJIacTepu3anuu nepokcuaa3. OTaensHbie TPYIIEl 00pa3yroT nepokcumaassl PODP7
u POD4; PODN u PODAZ2; POD55, POD16 u POD73. Takoe BBICOKOE pa3HOOOpa3ne MepoKCHIa3
BEPOSATHO CBSI3aHO C 0COOEHHOCTSIMH (DyHKIMOHUPOBAHMS PA3TUYHBIX KJIACCOB (pepMEHTA.

Yerkoil TkaHecnmenun(pUIHOCTUCPEAN TPYNIl MEPOKCHIA3 BBISABICHO HE OBIJIO, IPU 3TOM
HauOOIIbIIIAs IKCIIPECCUS HAOIOANIACh B JIUCTHIX.

CrnenyeT OTMETUTh, UTO MOBBIIIEHUE HKCIIPECCUU TEPOKCHA3 OAHOTO TUIA IPU HACTYTIIICHUH
cTpecca He HaONI0JAlloCh, a CIIENOBATENbHO, YBEIMYEHHWE aKTHBHOCTH (epMeHTa (YTO YacTo
¢ukcupyercss Ipu OMOXMMHUYECKHX HCCIIEOBaHUAX) HE CBA3aHO C YBEIMYEHHEM €ro SKCIPECCHH.
[Ipn sTOM OBLTa BBISBIEHA CIEAYIOMIAas 3aKOHOMEPHOCTB: NMPH HACTYIUIEHWH HeOIaronpusTHBIX
YCJIOBUH MPOUCXOTUT PE3KOE CHIKCHUE SKCIIPECCHH OTHUX KIIacCOB mepokcuaas (Takux kak PODN,
PODA2) u mnoBslmenue skcmpeccnn Apyrux (Hampumep, POD4). DTo cBHOETENbCTBYET O
MEPEKITIOYEHNN MEXaHW3MOB aHTHOKCHJAHTHOW CHCTEMBI W CBA3aHO BEPOSITHO C Pa3IMYMsIMH B
(YHKIMOHAIBHBIX IIEHTpax OENKOB pa3NMYHBIX KJIaccoB Iepokcuaa3. CMemeHne CIeKTpa
AKCIIPECCUPYEMBIX MEPOKCHUIA3 MO3BOJISIET MPEATIoNaraTh o napainoruzanuu reaoB POD y Prunus
persica.

Takum 006pa3oM, AyIUIMKAIMS TEHOB, TPUBOAIIAS K TAPAIIOTU3AIIH, MOXKET SIBJISITHCS OJJHUM
Y3 MEXAaHHU3MOB aJalTallMIOHHOM HBOJIOUMU U HPUBOAUTH K MOSBICHHUIO TPYII IMEPOKCHIA3 CO
cnenn(pUIHOCTHIO K Pa3IMYHBIM CTPECCOBBIM (DakTopam.

Pabora BeImonHeHa mpu momnepxke KypdaroBckoro reHOMHOTo IleHTpa Hwukurtckoro
O0oranmveckoro cana — HarmmonansHoro Hayunoro neatpa PAH (075-15-2019-1670).

Kniouesvie crosa: nepokcuasa, SKCIpeccHs T€HOB, alallTAllMOHHAS SBOJIOIHS, Ty TUTHKAITHIS
TeHOB, Prunus persica.
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Peroxidase (POD) is a key antioxidant enzyme involved in the response of cells to various
negative factors (cold, drought, infections, heavy metals, atmospheric and soil pollutants, etc.). In
addition, this enzyme is a multiprotein family and is encoded by many genes. Prunus persica (L.)
Batsch (peach) was chosen as an important fruit crop that tends to be damaged by early spring frosts.

Sixty coding genes coding POD were found, based on the complete peach genome
(GCA _000346465.2), and their genetic diversity was analyzed. The gene expression encoding
peroxidase in various tissues, as well as under cold stress, was analyzed using transcriptomic data
available from NCBI. In addition, to confirm the transcriptomic data, experiments were performed
for several groups of peroxidases on tissue specificity and the effect of return frosts. Here, peach
cultivars with different cold tolerance were selected.

The exon-intron structure varies greatly: some genes were intronless, others have several long
introns. The performed phylogenetic analysis did not reveal clustering of peroxidases. Separate
groups form peroxidases PODP7 and POD4; PODN and PODA2; POD55, POD16 and POD73. Such
a high diversity of peroxidases is probably due to the different POD class function.

There was no clear tissue specificity among the groups of peroxidases, while the highest
expression was observed in leaves.

It should be noted that an increase in the expression of peroxidases of the same type during
stress was not observed, and therefore, an increase in the activity of the enzyme (which is often
recorded in biochemical studies) is not associated with an increase in its expression. At the same time,
the following pattern was revealed: when unfavorable conditions occur, there is a sharp decrease in
the expression of some classes of peroxidases (such as PODN, PODA2) and an increase in the
expression of others (for example, POD4). This indicates a switch in the mechanisms of the
antioxidant system and is probably associated with differences in the functional centers of proteins
of different classes of peroxidases. The shift in the spectrum of expressed peroxidases suggests POD
genes paralogization in Prunus persica.

Thus, gene duplication resulting in paralogization may be one of the mechanisms of adaptive
evolution and lead to the appearance of groups of peroxidases with specificity to various stress
factors.
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