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Hobenesckaa npemus 2012 ropga npucyxageHa [. TepgoHy wn C. flmaHaKa, BnepBble
NPOAEMOHCTPUPOBABLUMM  BO3MOXHOCTb  NEPEenporpaMmmMmupoOBaHUA  COMATUYECKUX  KNETOK B
ambpuoHanbHoe coctosaHMe, a Hobenesckaa npemus 2020 roga — A. AyaHa v 3. WWapneHTbep 3a
pa3paboTKy meToaa peaaKkTMpPOBaHUA reHOMOB.

Lenb paboTbl — cymMmnpoBaTb MaTepmasbl O METOLAX NePENnPOrpaMMUPOBAHNA U PeSAKTUPOBAHNNA
reHoma KJeToK g8 ONTMMM3aLMK NpenogaBaHua MoAeKyAspHOM 6uonornm n buotexHonormu.

Matepuan u mertoapl. B ctaTbe MCNO/Ab30BaHbl AaHHble, ONy6/MKOBaHHbIE B MEMKAYHAPOAHbIX
HAY4YHbIX }KYpPHanax, a Takxe matepuanbl caitos VIKIPEDIA, Vrachirf.ru n gp.

Pe3ynbTtaTthbl U UX obcyKaeHue. OnuncaHbl MeTOAbI NEPENPOrpPamMmMmMpPOBaHMA KAETOK NyTeM NepeHoca
AQpa  CNEUMANM3MPOBAHHOM  KAETKM B 3MOPMOHANbHYIO  CTBOJIOBYIO  KAETKY,  C/AUAHMA
anddepeHLMPOBaHHON KAETKM U 9IMOPUOHANBHON M NPUMEHEHUA PETPOBUPYCHbIX BEKTOPOB, HECYLLMX
reHbl MAOPUNOTEHTHOCTU. [NA penakTMpPOBaHUA reHoma 060CHOBAHO Mcnosib3oBaHMe napbl CrPHK u
tracrPHK gns TouHoro caiT-cneundmryeckoro pacwennedmna JHK agesokcmpruboHykneasoi Cas9.

3aknwoueHue. MpuBeaeHHble pe3ybTaTbl NO3BOAAIOT NPUMEHATb B 0OYYEHUN CTYAEHTOB NEPBOMN U
BTOPOM  CTyneHeli Bbicero o6pasoBaHMA ABa  HOBbIX  QyHAAMEHTANbHbIX  nNoaxoda  —
nepenporpaMmmmMpoBaHNE U pefaKTMpPOBaHME FreHoMa KNeToK — ana GOopMMPOBaHMA KOMMETEHUMA B
061aCTV aKTUBHOTO YNpaBaeHUA CyaAbbOMN PacTUTENBHBIX U KMBOTHbIX KETOK.

KnioueBble cnoBa: nepenporpaMmmupoBaHue, penakTUPOBAHWE, TeHOM, MOJIEKYAsipHaa buonorus,
6uoTexHonorms.
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The 2012 Nobel Prize was awarded to D. Gerdon and S. Yamanaka, who for the first time demonstrated
the possibility of reprogramming somatic cells into an embryonic state. The 2020 Nobel Prize was awarded
to D. Dudna and E. Charpentier for the development of the method for genome editing.

The purpose of the work is to summarize materials on the methods of reprogramming and editing the
genome of cells to optimize the teaching of molecular biology and biotechnology.

Material and methods. The article uses data published in international scientific journals, as well as
materials from VIKIPEDIA, Vrachirf.ru, sites etc.

Findings and their discussion. Methods of reprogramming cells by transferring the nucleus of a
specialized cell into an embryonic stem cell, by fusing a differentiated cell and an embryonic one, and
using retroviral vectors carrying pluripotency genes are described. For genome editing, the use of a pair
of crRNA and tracrRNA for precise site-specific DNA cleavage by Cas9 deoxyribonuclease is justified.

Conclusion. The findings presented make it possible to use two new fundamental approaches in
teaching students of the first and second stages of higher education — reprogramming and editing of the
cell genome — for the formation of competencies in the field of active management of the fate of plant
and animal cells.
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