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C pocToM MUPOBOI1 IPOMBILIEHHOCTH YBETHUHUBAETCS KOJIUUYECTBO OTXOJ0B, KOTOPHIE MOTYT
AaKKyMYJIHPOBAThCS B IOYBE, B BOJIE, a B JaJIbHEHIIIEM [10I1a1aTh B OPraHU3Mbl, B TOM YHCJIE PACTEHUSI.
Hekoropeie n3 BemiecTB, HaXOISAIIMXCA B OTXOJaX CIOCOOHBI TPHBOAWTH K MYTallUsIM H
KaHIIEpOTeHe3y, YTO BPEIUT KaK yPOXKAMHOCTH, TaK ¥ TeHO(MOHY KyJIbTYPHBIX PACTEHHH.

[lepBbIM 3Tarrom 60PHOBI C TEHOTOKCHKAHTAMH SIBIIsieTCA WX neTeKnus. C 3Toi 1enbio ObUH
CO3JIaHBI PAa3HOTO POJia TECHETHYECKNE TECT-CHCTEMBI Ha OCHOBE XHUBBIX OpraHn3MoB. Hanbounbmryio
M3BECTHOCTH MOIYYHIIN TECT DiiMca Ha OCHOBe OakTepuit Salmonella typhimurium n tect JlonpueHo
Ha OCHOBE JIpOXOKen Schizosaccharomyces pombe.

B [INAD Obm npeanpUHATH MOMBITKH CO3JaTh TECT-CUCTEMBI, HO Ha OCHOBE APOXIKEH
Saccharomyces cerevisiae. CaMbIM yCIICIIIHBIM U3 MOJTYYESHHBIX mTaMMoB siBisiercss 3C-CKB-173, B
KOTOPOM KJIFOYEBBIMH MYTAIlMsAMHU Te€HOMa ObUTH BBIOpaHbI menenuu mo renam HIM1 u RAD2. B
paMKax MpOBEICHHOW Pa0dOThl Mbl HAIUTM JIPYTHWe BO3MOXKHBIC KIIIOUEBBIE T'€HBI, YTO MPHUBENO K
CO3IaHUI0 00JIee TyBCTBUTEIBHOTO mTamMma rad2A hsm3A apnlA. Mel paccMaTpuBaeM OTydeHHBIN
LIITAMM KaK OCHOBY II€PCIEKTHBHON TECT-CUCTEMBl Ul aHalIM3a N€HOTOKCUYHOCTH Pa3IMYHBIX
XuMuyeckux coeanHeHuil. Jenenust rena RAD?2 BbI3pIBa€T MOBBIIIEHUE YYBCTBUTEIBHOCTH KJIETOK
K MYTarecHHOMY M JICTAJIBHOMY JEHCTBUIO BELIECTB, 3HAUYMTEIBHO M3MEHSIOIIMX BTOPUYHYIO
crpykrypy AHK, Tak kak oHa OIOKHpYeT SKCIU3HOHHYIO perapanuio HyKIeoTu10B. MyTarmst apnlA
MIPUBOJIUT K WHAKTUBAIMH ITyTH SKCIIM3UOHHOHN penapanuy OCHOBaHUM, CyOCTpaToM Aisl KOTOPOH
CTaHOBATCS NoBpexaeHust ocHoBanuil JIHK, Takue Kak alKuIMpOBaHHE, OKHCIEHUE WU JPyTHE
MOJU(pUKAIIMA OCHOBAaHUH, BIMSONHE HA Y()()EKTUBHOCTh U TOYHOCTh PEIUIMKAIUH.

Haubonee nHTEpeCHBIM B MPEAJIOKEHHOM HAMU IITaMMe sBisieTcs aenernus rena HSM3. On
BOBJICYEH B PelapalliOHHBIA MeXaHN3M, 00€CIIEUNBAIOIINN TOJEPAHTHOCTD KIETKH K IIOBPEXKICHHSIM
e€ JIHK. B HOopMme naHHBIH MeXaHW3M ITO3BOJISIET PEILUTHKATHUBHOMY KOMIUIEKCY O€30ITHO0YHO
MuHOBaTh noBpexaeHns JJHK n takum obpa3om criactu KiIeTky oT rudenn. MyTtaiust puBOAUT K
YBEIMYEHUIO YHCIIa OMUOOK MOJIMMEpasbl B Mpornecce pernapannonHoro cuHTe3a JJHK B obmactu
MOBPEXICHHNS, HO HE IPUBOJIUT K HAPYIICHUIO 00X0/1a IMOBpeXIeH . B cBOIO 0uepes 3T0 MPHUBOJUT
K YBEITMUEHHUIO BEpOATHOCTH 0OHapysxeHust noBpexaenus JJHK Tecr-cncremoii.

Hemermus HSM3 mpakTudeckn HE CHIDKAET BBDKHBAEMOCTH KIIETOK, OJHAKO 3HAYUTEIHHO
YBEIMYMBAET YaCTOTY KaK CIIOHTAHHBIX, TaK ¥ WHIYIMPOBAHHBIX MyTamuid. [Ipu sTomM MyTanuu B
reHax RAD2 u HSM3 umeroT cuHepruio B OTHOIIEHUH HHAYLIMPOBAaHHOTO MyTareHe3a, 4To B CBOIO
oyepe/ib YBEIMYMBAET YYBCTBUTEIBHOCTh cucTeMbl. [lomydeHHbidi mrTamm rad2A hsm3A apnlA
MOXKHO paccMaTpUBaTh KakK IOJE3HBIH HHCTPYMEHT B KayeCTBE TECT-CUCTEMBI IJISl NETEKLUUU
TEeHETUYECKU aKTUBHBIX COCAMHEHUH.

Pabora BeImoNHEHa TpW QHUHAHCOBOW Tojaepkke KypuaTOBCKOTO T€HOMHOTO IEHTpa —
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As global industry grows, so does the amount of waste that can accumulate in soil, in water,
and then into organisms, including plants. Some of the substances in the waste can lead to mutations
and carcinogenesis, which harms both the yield and the gene pool of cultivated plants. In addition,
genetic events that are caused by these kinds of substances can affect the balance between populations
of organisms inhabiting the contaminated area.

The first stage in the fight against genotoxicants is their detection. For this purpose, various
kinds of genetic test systems based on living organisms have been created. The most famous are the
Ames test based on Salmonella typhimurium bacteria and the Loprieno test based on the yeast
Schizosaccharomyces pombe.

The PNPI attempted to create test systems, but based on the yeast Saccharomyces cerevisiae.
The most successful of the resulting strains is 3C-SLE-173, in which the key mutations of the genome
were selected deletions from the HIM1 and RAD2 genes. As part of the work, we found other possible
key genes, which led to the creation of a more sensitive strain rad2 A hsm3A apnlA. We consider the
resulting strain as the basis of promising test systems for the analysis of genotoxicity of various
chemical compounds.

Deletion of the RAD2 gene causes an increase in the sensitivity of cells to the mutagenic and
lethal effects of substances that significantly alter the secondary structure of DNA, since it blocks the
excisional repair of nucleotides.

The apnlA mutation inactivates the base excision repair pathway, the substrate for which is
DNA base damage, such as alkylation, oxidation, or other base modifications that affect replication
efficiency and accuracy.

The most interesting in the proposed strain is the deletion of the HSM3 gene. It is involved in
the repair mechanism that ensures the cell's tolerance to damage to its genetic material. Normally,
this mechanism allows the replicative complex to accurately bypass DNA damage and thus savethe
cell from death. The mutation leads to an increase in the number of polymerase errors in the process
of repair dna synthesis in the area of damage, but does not lead to a violation of the circumvention of
damage. In turn, this leads to an increase in the likelihood of detecting DNA damage by the test
system.

Deletion of HSM3 practically does not reduce cell survival, but significantly increases the
frequency of both spontaneous and induced mutations. At the same time, mutations in both the RAD2
and HSM3 genes have synergies with respect to induced mutagenesis, which in turn increases the
sensitivity of the system.

The resulting strain of rad2A hsm3A apnlA can be considered as a useful tool as a test system
for the detection of genetically active compounds.
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