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Momueayus u yenw: Tonsrit 3emuexon (Heterocephalus glaber) npencrasnser co6oi
MEPCHEKTUBHYIO MOJENb AJsl W3yueHHs (YHKIMOHUPOBAHUS CHCTEM MOJACPKAHUS
CTaOWIIBHOCTH TEHOMa. OTOT HEOOJBIIONW TIPhI3YyH JEMOHCTPUPYET SKCTpEeMalbHO
BBICOKYIO MPOJOIDKUTEHHOCTB )KU3HH (~32 To/1a) 10 CPaBHEHUIO € OIM3KOM 110 pa3mMepy
1 Macce Tena MbImsio (Mus musculus) (~4 roaa). KieTku roioro 3emiekormna 001a1aroT
psamoM ocoOeHHOCTeH (PYHKIMOHMPOBAaHUSI Te€HOMa, TPAHCKPHIITOMA M TIPOTEOMa,
KOTOpble O0YyCJIOBIMBAIOT YCTOWYMBOCTH €r0 KJIETOK K CTapeHHI0, PAaKOBBIM
3a00JIeBaHUsIM, a TaKXKe OKHCIHMTENIbHOMY cTpeccy. Kpome Toro, kjierku rouaoro
3eMiiekona UMeroT Oonee 3dpdekTuBHbIe crctembl penapanyu JHK no cpaBHeHHIO C
KIeTkaMu Onm3kod mo pasmepy Ttena mbimud [1]. HecmoTps Ha 3T0, ocoOeHHOCTH
(YHKIIMOHUpOBAaHUS ~ OENKOB  pemapanuy,  00ecredrBaiolie  MOBBIMIEHHYIO
s dextuBHOCTh pemaparnuu JIHK B kieTkax rojoro 3emsiekomna, TpeOyroT Oojiee
yrIyOJNeHHOro  ucclenoBaHusl. KIIOWeBBIM — PEryisaTopoM MHOTHX — KJIETOYHBIX
mpotieccoB, B ToM umcie penapanun IHK, sBusercs ¢pepment PARPI. Perymsmus
pabOThl MHOTHX KJIETOYHBIX OCJIKOB-MUILEHEH, BKIIOYas COOCTBEHHYIO AKTUBHOCTb
PARPI, obecnieunBaercst Ginaromapsi KaTaau3upyeMol TaHHBIM (EPMEHTOM pPEaKIiH
nonu( AJI®-pubo3nin)upoBaHus.

Panee Hamu ObUIO HpOBENEHO H3yueHHE YpOBHsS cuHTe3a nonu(ALP-pudo3sl) Ha
0enkoBbIX dKCTpakTax Kietok yenopeka (HEK 293T) u rosoro 3emiekona (NSF8) [2].
Beuto mokasano, yro B akcrpakre kietok HEK 293T ypoBens ayromoamdukanim
PARP1 65wt B 10 pa3 Bblie 110 CpaBHEHHUIO ¢ HAOMIOJaeMbIM B 9KCTpakTe KiIeTok NSFS.
Habnromaemple pasnuumss MOTYT OBbITh OOYCIIOBIEHBI Kak HEOIpeAeTICHHON
koHueHTpanueid PARP1 B skcTpakTax, Tak v MPUCYTCTBHEM B HUX OEIKOBBIX (DaKTOPOB,
cTumyupyrmux ayromonudukamuio PARP1. B cBs3u ¢ atuM nensio Hameil paboThl
Obuto mosyuyeHne pekomMOuHaHTHBIX PARP1 4yenoBeka u romoro 3emiekona u
MPOBE/ICHNE CPABHUTEIBHON OLIEHKH UX KHHETHYECKHUX MAapaMeTPOB.

[JanHas paboTa MOCBSIIEHA CPAaBHUTEIBHOMY H3YUYCHHUIO XapaKTEPHCTHK B3aHUMO-
nevictBus pekombuHanTHOro PARP1 romoro 3emiiekona u yenoseka ¢ JIHK, a taxxke
€ro TepPMOCTAOMIILHOCTH M YCTOMUUBOCTH K JIEHATYPUPYIOLINM BO3JEHCTBUSIM JIPYTOi
npupoasl. Llenb paboTsl — nonydenune pexkomOuaanTHOro PARP1 rosoro 3emiiexona u
CpaBHEHME KJIIOUEBBIX XapaKTEPUCTUK (KUHETHUECKUE MapaMeTpbl Peakuy NapuiInpo-
BaHUsI, cpoacTBo K JIHK, TepMOCTaOMIBHOCTE M YCTOMYMBOCTD K JIEHATYPHPYIOIIHM
BO3/IEHICTBHSIM), C COOTBETCTBYIOLTNMHE Xapakrtepructukamu PARP1 genoeka.
Memoowt u areopummur: Hapadotka PARP1 npoBenena B knerkax E. coli BL21 Gen-X
METOJIOM aBTOMHAYKIMU Tpu 37 °C B TeueHue 18 4acoB ¢ UCIOIB30BaHUEM IJIA3MU/IbI
pLate31 hgPARPI; nenesoii 6enok ObUT ounIieH Xxpomarorpaduiecku. Kunernueckue
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nmapaMeTpel  TOJY4YeHHBIX pekoMOumHaHTHBIX PARP1  ompenensiu  meromom
(IIyopecueHTHOTO TUTPOBAHHUS C U3MEPEHUEM aHH30TPONIUH (PIyOpECIICHIH.
Pesynomamsi: B pesynprare maHHOW paboThl OblIa BBIOpaHA METOAWKA OYHCTKU
pekoMmOuHanTHOTO Oeka PARP1 rosoro 3emiekorna. beimo mokasano, 4to 3HadeHus Kv
U Vmax pekoMOuHanTHeIX PARP1 uenoBeka 1 rosoro 3emiekona OlM3KH, YTO TOBOPHUT
0 CXOXECTH KMHETHYECKHX CBOWCTB NIBYX OenkoB. CpaBHUTENbHBINH OnOoMH(pOpMATH-
YeCKUil aHalu3 aMUHOKHCIOTHOM MOCIeNOoBaTeNbHOCTH OOHApYXHJ 13 yHHKambHBIX
aMHUHOKHUCIIOTHBIX 3aMeH B cTpykType PARPI romoro 3emiekona mo CpaBHEHHIO C
PARP1 uenoBeka u Mpimu. OZHaKO HU OJJHA M3 3aMEH HE 3aTparuBaeT KaTaluTHIECKYIO
tpuaxy His862, Tyr896 u Glu98S.

Bui6oovi: PesynpraTel OMOMH(POPMATHYECKOTO aHaIM3a COOTBETCTBYIOT HOIYYEHHBIM
AKCIEPUMEHTAILHBIM ITyTeM 3HAYCHUSIM KMHETUYCCKHX MapaMeTPOB JJIsl OYHINEHHBIX
pekoMOnHaHTHEIX PARP1 demoBeka W TONOTO 3eMJIEKOIIA, SKCIPECCHPOBAHHBIX B
E. coli.

Qunancuposanue. PaboTa BHITIOIHEHA B paMKax rocyJapcTBeHHoro 3ananus UXbBOM
CO PAH Ne 121031300041-4.
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Motivation and Aim: The naked mole rat (Heterocephalus glaber) represents a promising
model for studying the functioning of genome stability maintenance systems. This small
rodent demonstrates an extremely high life lifespan (~32 years) compared to a mouse
(Mus musculus) of similar size and body weight (~4 years). Naked mole rat cells have a
number of features of the functioning of the genome, transcriptome and proteome, which
determine the resistance of its cells to aging, cancer, and oxidative stress. In addition,
naked mole rat cells have more efficient DNA repair systems than cells of a similar body
size in a mouse [1]. Despite this, the peculiarities of the functioning of repair proteins,
which ensure increased efficiency of DNA repair in naked mole rat cells, require more
in-depth study. A key regulator of many cellular processes, including DNA repair, is the
enzyme PARPL1. Regulation of the work of many cellular target proteins, including the
intrinsic activity of PARPL, is ensured by the poly(ADP-ribosyl)ation reaction catalyzed
by this enzyme.

Previously, we studied the level of poly(ADP-ribose) synthesis on protein extracts of
human cells (HEK 293T) and naked mole rat (NSF8) [2]. It was shown that in the HEK
293T cell extract the level of PARP1 automodification was 10 times higher compared to
that observed in the NSF8 cell extract. The observed differences may be due to both an
uncertain concentration of PARP1 in the extracts and the presence of protein factors in
them that stimulate PARP1 automodification. In this regard, the goal of this work was
to obtain recombinant human and naked mole rat PARP1, and to conduct a comparative
assessment of their kinetic parameters.
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This work is devoted to a comparative study of the characteristics of the interaction of
recombinant naked mole rat and human PARP1 with DNA, as well as its thermal stability
and resistance to denaturing influences of other nature. Purpose of the work: to obtain
recombinant naked mole rat PARP1 and compare key characteristics (Kinetic parameters
of the parylation reaction, affinity for DNA, thermal stability and resistance to
denaturing influences) with the corresponding characteristics of human PARP1.
Methods and Algorithms: PARP1 production was carried out in E. coli BL21 Gen-X
cells by autoinduction at 37 °C for 18 hours using the pLate31 ngPARP1 plasmid; the
target protein was purified by chromatography. The kinetic parameters of the obtained
recombinant PARP1 were determined by fluorescence titration with fluorescence
anisotropy measurements.

Results: As a result of this work, a method for purifying the recombinant naked mole rat
PARP1 protein was selected. It was shown that the Km and Vmax Values of recombinant
human and naked mole rat PARP1 are close, which indicates the similarity of the kinetic
properties of the two proteins. Comparative bioinformatics analysis of the amino acid
sequence revealed 13 unique amino acid substitutions in the structure of naked mole rat
PARP1 compared to human and mouse PARP1. However, none of the substitutions
affected the catalytic triad His862, Tyr896 and Glu988.

Conclusion: The results of bioinformatics analysis are consistent with experimentally
obtained kinetic parameter values for purified recombinant human and naked mole rat
PARP1 expressed in E. coli.

Funding: The work was supported by the Ministry of Science and Higher Education of
Russian Federation (project number 121031300041-4).
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