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Momueayus u yenr. CemelcTBO (hepMeHTOB THaponas — ¢ocdonumnaspl Tuma A2
IIMPOKO W3BECTHHI HAIMYMEM MHOKECTBA Ba)XKHBIX OHonornueckux QyHkuuit. OHM
YYacTBYIOT B 0a30BbIX OMOXMMHYECKUX PEaKIMSAX HYeTOBEKa M OOJIBHIMHCTBA JIPYTUX
opraam3moB [1]. Briepeeie @A2 Obl1r 00OHAPOIOBAHBI KaK MIUTOTOKCHHBI sa 3MEH U
(epMEHTHI TIAHKPEATUYECKOTO COKa CBUHEH. Ha naHHBIH MOMEHT CTaJld IIUPOKO
M3BECTHBI AHTHIIAPA3UTHUECKUE CBOHCTBa 3THX (epmeHTOB [2]. Takke 00BEKTOM
HAILIEr0 MCCIENOBaHMs SIBISUIMCH IUTOCKKE 4epBH. [lapazuTuyeckue Miockue 4epBH —
OJMH 13 HauboJee PacHpOCTPaHEHHBIX TUIIOB I'€JIbMUHTOB YEIOBEKA U )KUBOTHBIX Ha
tepputopun Poccun. A mponoipkuTensHas 605e3Hb (HalIpuMep, OMICTOPX03) BEIET K
kaHueporenesy [3]. Ha naHHBIIT MOMEHT ecTh TOJNBKO pa3po3HeHHble 3HaHus 0 DA2
Iockux depBed. HemsBecTHo, kakue umMeHHO (pyHKIMHU BhimonHseT DA2 mapasurtu-
YECKUX IJIOCKUX uepBed. OHAKO eCTh UCCIeNOBaHUs, Te ToKa3aHo, uto A2 MoxeT
BBICTYIIATh B KAYECTBE MACKUPOBKH Napa3uTa B opranu3me xo3suHa [4]. Llenbio paboTs
SIBIISIETCSl TIONCK T€HOB W aHHOTAIus (QyHKIuHA OenkoB ¢ocdonmmas A2 y MIOCKHX
yepBeil.

Memoowr u anecopummer: g noucka reHoB OenkoB PA2 y IIIOCKHUX YepBed MBI
pa3paboTany BBIYMCIHUTENBHBIH KoHBediep OrthoDom, koropblii BkItOuaeT [Ba
OCHOBHBIX 3Tamna. GuibTpanus crenupruuecKux JOMEHOB U KIacTepU3alHsi OPTOJIOrOB
HCCIIeTyeMbIX OpraHu3MOB. MBI UccIieToBali OENKOBBIE MTOCIEI0BATENILHOCTH MIIOCKUX
4yepBeit 44 BUJOB — 2 CBOOOAHOKUBYIIMX U 42 mapasutudeckux. s uneHTndukanum
OenkxoB (ochomunaz A2 y IUIOCKMX YepBEH Ha pPas3HbIE TUIBI MBI HCIIOJIB30BAJIH
pedepeHcHbIe TOCeIoBaTeIbHOCTH  (pocdosiniia3 MO3BOHOYHBIX, KOTOPBIC OBLIN
kinaccuumpoBanbl Mo 11 OoCHOBHBIM THNaMm. MBI ONpeAessuid MPUHAIIEKHOCTD
OeJIKOBBIX TOCIIeI0BaTeIbHOCTEN yepBel K Gocdonnnazam onpeneneHHoro Tuna, eciiu
OHM TIONIAIM B OJHY oOpTorpynny c¢ pedepeHcHbIME Oenkamu (ocdommas
MO3BOHOYHBIX.

OcobGennocthto anroputma Orthofinder sBisieTcss mouck OpTOJIOrOB Ha OCHOBE
OBICTPOrO  HAapHOrO CpPaBHEHUS IOCIENOBAaTENIBHOCTEH, KOTOpOE€ B  Cilydae
MHOT'OJIOMCHHBIX O€JIKOB (K KOTOPBIM OTHOCATCSA (pochosiniasbl) MOXKET JaBaTh
omnOku. YToOBI yuecTs pa3HOOOpa3ue JOMEHHOTo cocTaBa Gpocdonnmaz, Mbl IPOBOAUM
JOTIOJTHUTENBHYIO  BepU(UKALUIO  IOCIEAO0BATEIbHOCTEH, MpHUHAMICKAMUX K
OpTOTpyINaM, BKIFOYAOMMM (GOCQOoinIasel MO3BOHOYHBIX: €CIH Ha0Op JIOMEHOB,
XapaKTepHBIX I AaHHOTO Thma (ocdonumas, y OCIKOB YEpBEH OTIMYAETCS, MBI
UCKITIOYAIIM Takue OEJIKU U3 cIucKa. Taxke ObuT poBeneH aHanu3 skcnpeccun PA2 y
Mapa3suTHYECKUX U CBOOOAHOKUBYLIHNX IJIOCKUX YEPBEH.
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Pe3zynomamur: TnaBHBIM pe3ynbTaTOM HALIETO WCCICIOBAHUS SIBISCTCS KOPPEISLHS
Hamnunss @DA2  pa3nmuMuHBIX  TUOOB C  00pa3oM JKM3HM IUIOCKHMX — 4YepBei
(cBOOOTHOKUBYIIIME W MAPA3HUTHI). Y Mapa3uTHUECKUX IJIOCKUX YepBel HaOIoqaeTcs
peaykuus 6ompmmHCTBA THIIOB DA2. OHaKo Y MpuCyTCTBYIOMIX TUIOB D A2 BRICOKAs
OYTUIMKAaUsl STHX T€HOB B TeHOMaX. Y CBOOOTHOXHBYIIMX 4epBel, Hao0OpOT,
Hpe/ICTaBIeHO OOMBIIMHCTBO THITOB D A2, HO B OCHOBHOM €IMHOPA30BO.

Bb1600b1: OTH pe3ynbTaThl MO3BOJSIOT JIy4IIe IMOHATH CBS3b MEXKAY Pa3zHOOOpasueM
®DA2 u cneundpuuecKuM 00pa3oM KU3HH TUIOCKUX YEpBEH, YTO MOKET UMETh BaXKHbBIE
WMMYHOJIOTHYECKHE 1 SBOJIIOIIMOHHBIC TIOCIICACTBHSL.

Qunancuposanue. VccnenoBanue momuepxkano KypyaTOBCKHMM T'€HOMHBIM LEHTPOM
Ulul" CO PAH (mpoekt Ne 075-15-2019-1662): pa3paboTka meToqa UASHTHOUKATIH
optosoros OrthoDom.
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Motivation and Aim: The family of hydrolase enzymes, phosphopolypases type A2, is
widely known for having many important biological functions. They are involved in the
basic biochemical reactions of humans and most other organisms [1]. For the first time,
FA2 was made public as cytotoxins of snake venom and enzymes of pig pancreatic juice.
At the moment, the antiparasitic properties of these enzymes have become widely known
[2]. Flatworms were also the object of our research. Parasitic flatworms are one of the
most common types of helminths of humans and animals in Russia. And prolonged
illness (for example, opisthorchiasis) leads to carcinogenesis [3]. At the moment, there
is only scattered knowledge about FA2 flatworms. It is unknown exactly what functions
the FA2 of parasitic flatworms performs. However, there are studies that have shown
that FA2 can act as a parasite disguise in the host body [4]. The aim of the work is to
search for genes and abstract the functions of phospholipase A2 proteins in flatworms.
Methods and Algorithms: To search for FA2 protein genes in flatworms, we have
developed the OrthoDom computational pipeline, which includes the following two
main stages — filtering of specific domains and clustering of orthologs of the studied
organisms. We studied the protein sequences of flatworms of 44 species, 2 free-living
and 42 parasitic. To identify phospholipase A2 proteins in flatworms into different types,
we used reference sequences of vertebrate phospholipases, which were classified into
11 main types. We determined the belonging of worm protein sequences to
phospholipases of a certain type if they fell into the same orthogroup with reference
proteins of vertebrate phospholipases.

A feature of the Orthofinder algorithm is the search for orthologs based on fast paired
sequence comparison, which in the case of multi-domain proteins (which include
phospholipases) can give errors. To take into account the diversity of the domain
composition of phospholipases, we perform additional verification of sequences
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belonging to orthogroups including vertebrate phospholipases: if the set of domains
characteristic of this type of phospholipase in worm proteins differs, we excluded such
proteins from the list. FA2 expression was also analyzed in parasitic and free-living
flatworms.

Results: These results provide a better understanding of the relationship between FA2
diversity and the specific lifestyle of flatworms, which may have important
immunological and evolutionary implications.

Funding: The study was supported by the Kurchatov Genomic Center of the ICG SB
RAS (project No. 075-15-2019-1662): development of the OrthoDom method for
orthologs identification.
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