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ABSTRACT\
The main purpose of this project is to create an artificial RNA 28 Plasmids
polymerase that can read DNA with artificial nucleotides. This i R e
polymerase could then be used in the viral therapy of cancer to with mutant -
control the biosynthesis of viral genome to solve the main DNA i
problem of this treatment — the uncontrolled reproduction of
viruses. Using computational calculation methods 28 mutant Fig. 3. DNA electrophoresis after
forms of RNA polymerase were analyzed and selected. The PCR PCR.
- . cpe . : Puc. 3. dnektpodope3 AHK nocne
capability of these mutants to read DNA with artificial nucleotides N4
was determined. e — ™~
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MoXeT cuntbiBaTb [IHK C MCKyCCTBEHHbIM HyK/aeoTnaAamKn. Takue A\ R
noAnmepasbl MOrytT ObiTb  MCMNOAb30BaHbl  ANA  KOHTpoAAa | Trg nscription EVErse o
OMOCUHTE3a BUPYCHOrO reHOMA, YTO NMOMOXKET PELINTb OCHOBHYIO S Transcription ;'iduﬁts Electrophoresis — of - RNA
BbI3BaHHbIE HEKOHTPONMPYEMbIM Pa3MHOXeHWeM BupycoB. Mpu [ RNA } TPaHCKpUNLMM.
NMOMOLLN BbIYUCAUTENbHbIX MeToaoB, 6OblanM nogobpaHbl 28
MYTaHTHbIX opm PHK nonmmepasbl. Takke bbina nccnenosaHa 1 Cappmg
CNOCOBOHOCTb 3TUX Nosinmepas cunTbiBaTb IHK ¢ MCKyCcCTBEHHbIMMU ' v -
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2. Translation
/ \ Fig. 5. DNA electrophoresis after
Selection of optimal protein translation S reverse transcription.
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conditions 28 m uta nt 06paTHOM TPaHCKPUNLLMMN.
Capping is an essential process of RNA modification but it occurs only in
eukaryotic cells. Finding out if capping was necessary for in vitro systems
and especially for future work was very important. Western blotting with T7 POlyme rases ) a4 DNA )
uncapped and capped wild type T7 RNA polymerase showed that the time Nano
of tran.slat.lon and capped end of RNA fare critical fac.:tors .(Flg. 1). Further 5 IUlee rase (N L) )
on taking into account the amount of time and capping will be needed to
provide better conditions for translation in vitro.
Transcription
KannpoBaHue asnaetca Heobxoammbim npoueccom moandpurkaumm PHK, v
HO BCTpe4YaeTcA TONbKO B 3YKAPUOTUYECKUX KneTKax. [loatomy
onpeaenntb, HeobxoaAMMO NN KanNupoBaHMe ANs in vitro cuctem, cTano [NanO Iuciferase} < [ RNA NL }
Ba)KHOM 3aaa4en ana byayuien pabotbl. BectepH 6,10T 4na KINMPOBAHHOM
M HeKanmpoBaHHoOW T7 PHK nonmmepasbl AMKOro TuUNa MOKasaa, u4To .
BpeMA TPaHCAAUMM UM KIMMPOBAHOCTb KoHua PHK  asnatotcs Tecan Translation NanOpOre
cywecTBeHHbIMU dakTopammn (Puc. 1). B ganbHenwen cTouT yuymTbiBaTb U N v
Bpemsa, N KannposaHHocTb PHK, yTobbl obecneuynTtb aAy4ywimne ycnosma Ans - ~ - ~
TpaHCcAAUMK in vitro. Lu minescence RNA N L
Fig. 1. Western blotting result. \_ Value Y, \_ Sequence J
Lines inside red ovals match the
weight of T7 RNA polymerase.
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- Puc. 1. PesynbraT BectepH 6n0Ta.
JINHUN BHYTPU KpPACHbIX OBa/OB
- cootBetctBytoT Becy T7 PHK oo
noanmepasbl.
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Fig. 2. Luminescence measurement %
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 Optimal protein translation conditions in vitro were determined v pomeree
using wild type T7 RNA polymerase. Fig 6. Value of luminescence of nanoluciferase produced by RNA transcription using different T7 mutant polymerases.

 Were reproduced all steps of protein biosynthesis required for
obtaining mutant T7 RNA polymerase.

28 mutant T7 RNA polymerases were obtained. Transcription
efficiency of new polymerases were defined.

Puc. 6. YpoBeHb NtoMUHecUeHUMMN HaHontoundepasbl, nonyyeHHon nocne PHK TpaHcKpunumm pasHbiMU MyTaHTHbIMK T7
PHK nonnmepasamu.

* OnpepeneHbl oNTUMaA/ibHble YC/NOBUA TPaAHCAAUUU In Vitro Ha
npumepe PHK nonnmepasbl AUKOro tmna.
* Bocnpous3seaeHbl Bce 3Tanbl  b6enkoBoro  HGUOCUHTE33,
Heobxoammble ana nonyyeHusa mytaHToB PHK noanmepasbi.
* Monyynnmn 28 myTaHTHbIX ¢dopm T7 PHK nonummepassbl.
Onpegennnun 3spPeKTMBHOCTb TPAHCKPUNUUU HOBbLIX MYTAaHTHbIX
9 dopm T7 PHK nonnmepasbi. Y
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Fig 7. Super cool
seguencer.

Fig 8. Mutant T/ RNA
polymerase.
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Puc. 8 MyTtaHTHaAa T/
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