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[eHeTMYecKasa MHXeHepus

KOHCmMpyupoeaHue UCKYCCMEeHHbIM
nymem byHKUUOHa/IbHO aKmUBHbIX
2eHemu4ecKux cmpykmyp u
Hacs1e0cmeeHHO U3MEeHEHHbIX
op2aHuU3Moa.

* CywHocmb 2eHemMu4ecKolU UH)XeHepuu cocmoum e uesieHarnpaesieHHOM
KOHCmMpyupoeaHuu ocobbix 2ubpuUOHbIX MOJIEKYJ1 8He op2aHuU3mMa (KakK
NMPUHSIMO 2080pUMB in vitro, "6 Npobupke") ¢ nocnedyrowum ux
esedeHUeM 8 XXKueol op2aHU3M.

e Lenb- LI,O6I/ITbCFI N3IMeHEeHNA HacneagcrBeHHOro, reHeTn4eCcKoro annapara
KINEeTKN.

* Pesynkrat - nonyYyeHne MHOrOYMCNEHHbIX MUKPOGOB-MYTaHTOB, M3 COTEH U
ThbICAY KOTOPbIX Y4Y€HbIe MOTOM CTapatoTcs 0Tobpats Hanbonee noaxoasine
On9 TOW Unn UHOWM uenu.



CBA3b reHeTUYeCKOU MHXEHepPUn ¢ Apyrumum
HayKamMu

« [eHeTnYecKasa MHXEeHEPUS HE ABISIETCHA HAYKOW B LUMPOKOM
CMbICIIE, HO ABNSAETCA MHCTPYMEHTOM OMOTEXHOSIOTUM,
NCMonb3yst METOAbI TAKUX ONONMOrMYecKknx Hayk, Kak
MONeKynsipHasa 1 Kneto4yHasa buonorusa, uMTonorus,
reHeTUKa, MUKpOOUMonorusi, BUpyconorus, bnoxmmus,

ambpuonorus.

* 1972 r., CreHdopackuit yHusepcutet —I1. Bepr, C. KoaH,

X. Bouep c coTpyagHukamu cosganuv nepByro

pekomobuHaHTHYO [AHK, cogepxaBLuyto doparmeHTbl HK
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OCHOBHbIe 3Tanbl pa3BUTUA, 3a4a4YU reHeTU4YeCcKou
UH)XXeHepUun

e | 3Tan cessan C AoKa3aTenbCTBOM MPUHLUMNUANbHON
BO3MOXXHOCTM Nony4vyeHnst pekoMmounHaHTHbIX moriekyn OHK in vitro.
OTn paboTbl KacarTCs MNoSTy4YeHNA rMdopmnaoB Mexay pasnuyHbIMu
nnasmugamu. bbina gokasaHa BO3MOXHOCTb CO34aHUS
PEKOMOUHAHTHbLIX MOMNEKYI C UCMOfIb30BaHNEM UCXOAHbIX MONEKYN
OHK 13 pasnuyHbix BUOOB 1 LUTAMMOB DakTepui, nx
XKM3HECNOCOBHOCTb, CTabUITbHOCTb U (PYHKLMOHUPOBAHMUE.

e || 3Tan ceszaH c Hauanom paGort no NoSTy4eHNIO0 PEKOMBUHAHTHbIX
monekyn OHK mexay XpoMOCOMHbIMW reHaMn NPOoKapuoT n
pasnuyHbIMU NasmmgamMmm, 4oKasaTesibCTBOM X CTabUNbLHOCTU U
XKM3HECNnocobHOCTMW.

* [Il 3TAN - Hayano paboT No BKMIOYEHUIO B BEKTOPHLIE MOMEKYb!
OHK (OHK, ncnonb3yemele ans nepeHoca reHoB 1 CrnocobHble
BCTpaMBaTbCH B FrEHETUYECKUI annapar KNeTKu-peLmnnmueHTa) reHos
3VKapuoT, rMaBHbIM 00PAa30M, }KUBOTHbIX.



OCHOBHbIE 3Tanbl peLeHNA TeHHO-UHXKEHEPHOMN
3agaydu:

I'Ionyqume N30JTMPOBAHHOIO reHa.
BBegeHue reHa B BEKTOP AJ1d nepeHocCa B OpraHn3m.

[lepeHOC BeKTOpa C reHoOM B MogmnduumpyemMbiin

OpraHu3m.
[lpeobpasoBaHne KNETOK opraHn3ma.

OT160op reHeTnyeckn MoandPULIMPOBaHHbIX OPraHN3MOB U
yCTpaHeHne TeX, KOTopble He ObINn yCneLHo

MOONAOULMPOBAHGI.



OCHOBHbI€ NPUHUUNbI, HA KOTOPbLIX 6ba3upyeTca
reHHO-uH)XXeHepHaa HaykKa

* Yalle Bcero reHeTUYEeCKy0 UHXEHEPUID OTOXOECTBMSAT
C FreHHOW WHXeHepuen , Korga NpoBOAATCA MaHUNyNAUnm
Ha ypoBHe [JHK.

« B 3TOM Ccnyyae ocyLlecTBNAKT Co34aHmne reHeTU4YeCcKu
N3MEHEHHbIX OPraHN3MOB B peayrbraTe
LeneHanpasfieHHOro nepeHoca B HUX Yy>XXepOoaHbIX
reHOB, KOOUPYIOLWNX HYXKHbIe YenoBEKY NPU3HaKN U
CBOUCTBA.

e B 6onee WMpokom nraHe nog reHeTUYEeCKOM
NHXXeHepuen NOHMMAIOT U KNETOYHYHO , U XPOMOCOMHYHO
, UTEHHYIO NHXXEHEepWUIo , TO eCTb reHeTunyeckas

NH>XEHEPUA BKIMTKOYHaAET onepmnpoBaHne
(MAHdAAVADORAHEA) He TOARKO FreHAMIA HO 1 Bbonee



CoBpeMeHHas cTpaTerusi reHeTu4eCcKomu
MHXeHepuu

[eHeTn4ecKas NHXeHepUsa - KOHCmpyupoeaHue in vitro QpyHKUUOHarbHO
aKmueHbIX 2eHemu4ecKkux cmpykmyp (pekombuHaHmHbix [JHK), m.e. - co30aHue
UCKYCCMBEHHbIX 2eHEMUYECKUX Mpo2pamMm.

CoBpemeHHas cTpaTerus:

* HanpasneHHoeg, Mo 3apaHee 3agaHHOW NporpaMmmMme KOHCTPyUpoBaHUE
MONEKYINAPHbIX TeHETUYECKNUX CUCTEM BHE OpraHmama c rnocneayowmm
BBEAEHNEM UX B XKUBOW OpraHn3m.

* [lpn aTom pekombrHaHTHbIe JHK cTaHOBATCA cOCTaBHOM YacTbto
reHeTU4yeCcKoro annapaTa peunnmMeHTHOro opraHn3ma u coobLuarT emy
HOBbIE€ YHMKalbHbIE rEeHeTUYeCcKkne, BUOXMMMNYECKNE, a 3aTEM U
domnaunonornyeckme CBOUCTBA.

* Llenb npuknagHom reHETUYECKON UHXEHEPUMN 3aKITHOHAETCH B
KOHCTPYMPOBaHMUM TaKNX peKoMonHaHTHbIX Mornekyn AHK, kotopble
npv BHeAPEeHUU B reHeTUYECKUIM annapar npuaasanu 0bl opraHusmy
CBOMCTBA, Norie3Hble Ansa YyerioBeka.



OOGL1asa cxema reHHO-UHXXEHEPHbIX
9KCNEPUMEHTOB

BHe 3agucumocmu om rpumMeHsieMbiX KOHKPEMHbIX Memo0o8, murnoeou 2eHHO-
UH)KeHepHbIU 3KcrepuMeHm MOXHO rpedcmasums 8 sude rnocriedogamerisHoCmu U3
yemabIpex amarios:

° nony4veHue cpparmeHTa (Mnu cmecu pparmeHToB) AHK nytem
pacLluensieHnUsa NCXO4HOW MONEKYsibl C MOMOLLbIO cneLmnguyecKmx
dhepMeHTOB 3HOOHYKr1eas pecmpukyuu (pecmpukmas);

* KOHCTpPyMpOBaHMe in vitro peKoMOMHaHTHbIX monekyn AHK,
COCTOSLLMX U3 doparMeHTOB, NONy4YeHHbIX Ha NepBOM 3Tane, u
HeBOMbLLUNX aBTOHOMHO PENMULNPYIOLLNXCS B KNETKE-PELMMNUEHTE
CTPYKTYp (nnasmug, dpoaros, BUPYCOB), HOCALLMX Ha3BaHWUE BEKTOPOB;

e BBeAeHue peKoMonHaHTHbIX monekyn JHK B KneTKy-peunnumneHrT;

* OTOOpP KITOHOB, HECYLLINX HY)XXHYIO PEKOMOMHAHTHYIO MONEKyny.



Mepbl NpeaocToOpOXXHOCTU NPU NPOBEeAEHUN
reHHO-UHXXeHepPHbIX PaboT

[Mon 6uobe3zonacHocMbIO MOHUMaemces 3auuleHHOCMb
yesiogeka, obwecmaea, yusunusayuu u oKkpyxxarouwiet cpedbl om
8peO0H020 8030elicmauUs, orlacHo20 O/15 XNU3HU 1 300pO0BbSA Noaen
TOKCUYHBIX N annepreHHbIX 6Monornyecknx BewecTs U coeanHeHnn
, coepalumxcs B npUPOOHbIX UNN TEHHO-NHXEHEPHO-
MOANPULMPOBAHHBIX DNONOrNYecKUx obbekTax 1 Mosly4eHHbIX U3
HWUX NPOOYKTOB.

B nabGopaTtopusix, 3aHUMarOLLMNXCA FeHHON
WHXXeHepuen , Heobxoammo cobnrogeHne CTpornx
Mep, NpeaoTBpaLlaroLLmX Nosly4YeHue onacHbIX
pe3ynbLTaToB.

Takue mepbl cenyac paspaboTtaHbl YyY4eHbIMU
pPa3HbIX CTPAH U OOMKHbI 00s13aTeNnbHO
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CtpoeHue OJHK




* [lepBoOTKpbIBATEN
n cTpykTypbl OHK:
[1>Xenmmc YOTCOH U
®paHcuc Kpuk
CMOTPAT Ha
CO3JaHHY0 UMUK
MoOenb MOMeKyrbl
OHK. (1953 r.)




[MpaBuna Yapradda

1. 2A=2T unu 2A/2T=1
2. 2I'=21 unu 2l /zli=1
3. 2(A+N)=2(T+U) vrm Z(A+1)/2(T+L)=1

4. KonnyectBO KOMMJIeMeHTapHbIX OCHOBaHUM A +Tul + L
Yy pa3HbIX BUAOB XXUBbIX OPraHM3mMoB pPa3fnyHo.

OTtHoweHune 2(I + 1) / Z(A + T) sBnsieTcst BaxXHENLLEN
xapaktepuctunkon [JHK, kak nokasarenb cneunuiHoCcT ee
HYKNeoTNAHOro cocrasa.

KoadppumumeHT cneundgmnyHoctn y IHK Bapbupyet ot 0,45 00 2,57 y
MWKPOOpraHmamos, o1 0,58 00 0,94 y BbICLLUNX pacTeHn n ot 0,54 00 0,81 y X153t 4bIX.



TpaHcKpunuua

NHdpopmaumnoHHaa PHK no npuHumny KomnnemMmeHTapHOCTU
CHMMaeT nHdpopmauumto ¢ AHK.

AOHK T-T-Tr-T-A-T
A-U-LU-A-T-A
n-PHK Y-T-T-Y-A-Y



TpaHcnaAuusa

« Cnepytowinm atan pacindpoBKM Koaa

npoucxoauTt B pubocomax, rae
OCYyLUeCTBNAETCA CUHTE3 NoNunenTuaHoOu
uenu 6enkoB no matpuue n-PHK -
TPpaHCRAUMUS.

e B atom npouecce y4actByrT T-PHK, dyHKUMNA KOTOPLIX

COCTOMUT B TOM, YTOObI A4O0CTaBUTb aMUHOKUCIIOTbI K
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