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JIvunHOYHAs cragust 3KCTpeMO(PUIbHOTO Komapa-3BoHIAa Polypedilum vanderplanki The larval stage of the extremophile midge Polypedilum vanderplanki is the
SABJIACTCS HAWOOJIEE CI0XKHBIM OPTaHU3MOM, CIIOCOOHBIM K aHTHUJpOOMO03y (JIMYMHKA most complex organism that is capable of anhydrobiosis (can survive the loss of
TepsieT oonbie 97% Bcel BOABI B Tee, 3aMelias €€ Tperaiao3oi). Ilpu q1odaBiaeHUH BOIbI about 97% of its body water) and rehydrates within less than an hour.
JTMYMHKA MOXKET PErUAPaTHPOBATHCS MEHEEC YE€M 3a Yac M BEPHYTHCSA K aAKTHBHOH Experiments with drying of a larval cell line Pv11 show that the larval genomic
KU3HEAECITEILHOCTH. B X0/I€ AKCIIEpMMEHTa MO HU3YYCHHUIO BIWSHMS CYIIKH Ha KJICTKH DNA 1s fragmented by double-strand breaks (DSBs), but, surprisingly, DNA 1is
JAYUHKKA OBLUIO IIOKa3aHo, 4ro renHomHas JIHK @parmenTupyercs 3a cuer restored 1n a few days. We expect such fragmentation would lead to genomic
ABYXIENOYCYHbIX pa3pbiBOB (DSBs), HO, 4TO yaMBUTENIBHO, 3a HecKojabko gHer JIHK rearrangements and point mutations. To verify this, we have analyzed sequence
BOCCTaHABIMBAETCA. MBI PEAIOI0KNIIN, YTO ITOJ00HAsT (hparMEeHTALMS MOKET IPUBECTH data of the Pv11 cells which had survived the desiccation-rehydration cycle.

K TEHOMHBIM IIEPECTPOMKaM, a TaKK€ K TOUCYHBIM MYyTaIldsIM Ha KpasxX pa3pblBOB. UTOOEI

3TO MPOBEPUTH MbI MOJYYHJIH JJAHHBIE CEKBCHUPOBAHUS I'€HOMA KJIECTOYHOM JuHUK Pvll, AIMS

IPOLIEAIIEH IUKI CYIIKU-PETUAPATALVH. e Investigate point mutations (SNPs) that associated with desiccation-rehydration cycle

e Look for genomic rearrangements that have occurred after the desiccation-rehydration cycle
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We have analyzed mutation patterns after filtering common substitutions between all the
cells. No significant difference was found between the number of SNPs, types of base
substitutions, and functional regions harboring substitutions.

Large and small genomic rearrangements were analyzed. Common rearrangements were
filtered out (table 3). Insertions, deletions, and translocations were found to be more
frequent than 1nversions and duplications (fig. 8). Visual inspection of several
rearrangements revealed that the genome contains two types of repeats of different lengths

reqiom of reqiom of (249 bp and 707 bp) associated with the rearrangements. These repeats were studied 1n
3h*¢2:: ;* '"’;01;’* more detail using a variety of algorithms (table 5). No matches for known sequences
—% —

cnt : beyond P. vanderplanki were observed. The repeats are associated with at least 4-5% of all
i rearrangements. While the functional significance of these repeats 1s not yet clear, most
likely they do not encode proteins and are not mobile elements.
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Table 1. SNPs associated with genomic rearrangements E— E— I
Tabnuma 1. SNP, accounnpoBaHHBIX C IIEpeCTpPORKaAMHU I I _
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2
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+20) ' ' ' ' 5 — After filtering FP 31 740/734 7 Fig. 7. Algorithm of repeats association with genomic rearrangements
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Figure 5. 96-trinucleodide mutational profile
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Fio. 6. Allele fi ¢ Deletions 5 15 0 3 52 0 50
Il)g‘ 6 Ce ¢ Irequency spec l”uvn’l Insertions 16 10 2 19 0 2 48 2 82
uc. 6. CIeKTp 4acTOT alJIC/IcH Inversions 0 0 0 0 0 0 2
Duplications 2 2 0 1 1 0 0 1 5

Total number of repeat 7 1 5 2
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MbI He BUAYMM 3HAUYUTEIILHBIX U3MEHEHHUH B IMPOUiIe MyTallMy KJIETOYHOM JTUHUM A0 U MOCHIE [IUKJa CYIIKHA-pEeruapaTaium, HO cpeaHee koiarndecTBO SNP BhIlIe B KJIETKaX NOCHIE CYIIKH.

MpbI HaOJIF0Ja€M F€HOMHBIE TIEPECTPOMKH, KOTOPBIC IMMPOU3O0ILIN ITOCIE [IUKJIA CYIIKU-PEruApaTalii B IBYX PEIUIMKAX, HO II0 CPABHEHHUIO C JJAHHBIMM KOHTPOJIS (Tperajio3a 0€3 CyIIKH) HET HUKAKOM Pa3HUIIbI.
NaeHTr(uLupoBaHo IBa CEMENCTBA MOBTOPOB aCCOLIMMPOBAHHBIX C TCHOMHBIMHU IIEPECTPOUKAMHU.

Yactora SNP 3HauMTENHHO BhIIIE B PETHOHAX BOJIM3M KOHIIOB IIEPECTPOECK.

The average number of SNP 1s higher in cells after the desiccation-rehydration cycle, but there are no significant differences in the mutation profile of the midge cell line before and after the cycle

We observe genomic rearrangements that happened after desiccation-rehydration cycle 1n two replicas, but there are no discernible differences with the control data of trehalose treatment without desiccation.
Two new families of repeats associated with genomic rearrangements have been 1dentified

. The frequency of SNP 1s considerably higher in regions near rearrangement breakpoints

PerspPpecCTivesS

1. Analyze the evolutionary origin and functional role of repeats and their possible involvement 1in genomic rearrangements.
Redo the experiment (to explain the mysteriously high mutation rate in the trehalose control group and ameliorate the low average coverage in second technical replica). We need to increase the time of anhydrobiosis
and increase the number of cycles for better data.

3. Improve the rearrangement filtration procedure.
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