[ eHHas1 UH)XeHepus



* [eHHaa nHXxeHepusa HaxoguT LLUNPOKOeE
NpakTu4yeckoe npMMeHeHne B oTpacnax
HapPOAQHOro X034AUCTBa, TakuX Kak
MUKpobuonornyeckasi MPOMbILLNEHHOCTb,
doapmakornormyeckasa npoMbILLNIEHHOCTD,
nuuleBagd I'IpOMbILLIJ'IeHHOCTb N CenbCKoe

XO3AUCTBO.




= OgHUM 13 Hanbonee
3Ha4YMMbIX OTpacneun B
rEHHOWN UHXEHepPUU
ABNAeTCcA NPOn3BOACTBO
NneKapCcTBEHHbIX
npenapartos.
CoBpeMEHHbIE
TEXHOSI0rMmn
Npomn3BOoACTBaA Pa3fUNYHbIX
neKapcTB MNo3BoMAloT
n3riedymBaThb TSXKeErnenLwmne
3abonieBaHnd, UnNu xoTs
Obl 3aMeansaTb nx
pa3BUTUE.




= C pas3BUTUEM rEHHOWU
NHXXEHEPUUN BCE Yallle cTanu
NPOBOAUTL Pa3finyHblE OMNbIThI

Hag >XMBOTHbIMU, B i
pe3ynbrarte KOTOPbIX YYeHble L
no6ueanucb cBoeobpasHom 5

MyTaLum OpPraHM3MoB.

= Tak, Hanpumep, KoMmnaHug
«Lifestyle Pets» cosgana c
NOMOLLbIO TEHHOW UHXEHEPUK
rmnoannepreHHoro Kora,
Ha3BaHHoro Awepa I'[1. B
OpraHnu3m >XUBOTHOIO OblIr
BBEeOEH HEKUWN TEH,
NO3BONABLUNN «0OXOOUTb
3aboneBaHnsi CTOPOHOM».







= C NOMOLLbBI reHHOWN
NHXXEHEepPUKN nccnegoBaTenm
n3 YHuUBepcurteta
[leHCMNbBaHMK NpeacTaBUNK
HOBbLIN MEeTo4 NPOon3BOACTBA
BaKLWH: C NOMOLLIbIO
reHETUYECKU
CKOHCTPYMPOBAaHHLIX rpnboB.
B pe3ynbsraTe Obln yCKOpeH
npoLecc npom3BoacTBa
BaKLWH, YTO MOXET, No
MHEHUIO NEHCUIMbBAHLEB,
NPUroguTbCS B Crny4vae
BNoTeEPPOPUCTUHECKOU aTaKku
NI BCMNbILLKU NTUYBbETO
rpynna.




= Kak yxe ynoMmmHanocb
BbilLe, pa3BUTUE FTEHHOM
NHXEHEPUN HE MOITIO He
OTPa3nUTbCH Ha
Npon3BOACTBE Nnpenaparos,
CMNOCOOCTBYOLLNX
ckopeunLiemy
BbI3OOPOBMEHUIO MaLUMEHTa.
Tak, nony4yeHHble NyTEM BCe
TOW XK€ rEHHOWN UHXEHEPUH,
bakTepumn ceMmencTBa
Clostridium, BBeaeHHble B
TEno, pacTyT U
Pa3MHOXalOTCA TOMNbKO B
©eaHbIX KNCITOPOAOM YacTaX
onyxoreun, Kotopblie
ABNAIOTCA Hanbonee CNoXxHo
N3revYnmMbiMmN U NO CEN OEHD.




= Tenepb YMEKT YyXXe CUHTE3NUPOBATb MeHbl, U C MOMOLLbIO TaKUX
CUHTE3UPOBAHHbLIX FrEHOB, BBEAEHHbIX B BaKTEPUM, MOSyyatoT psa
BELLeCTB, B YACTHOCTWN FOPMOHbI N UHTEPMEPOH. X
NPON3BOACTBO COCTaBUMNO BaXXHYO OTpacib OMOTEXHOMOMMMN.

= NHTepdepoH — BeNoK, CUHTE3UPYEMbIN OPraHN3MOM B OTBET Ha
BUPYCHYO MHMPEKLMIO, N3y4atoT cenyvac Kak BO3MOXXHOE CPeACTBO
neveHus paka n Cli0a. NoHagobunmce Obl ThicA4YN NUTPOB
KPOBW YerioBeka, 4ToObl Nony4YnTb TaKoe KONIMYECTBO
NHTEPdEPOHA, KaKkoe Oa€eT BCErO OAUH NUTP bakTepuanbHOu
KYNbTYpPbl. ACHO, YTO BbIMIPbIL OT MacCOBOro NpoM3BOACTBa
9TOro BelwecTBa o4eHb BennK. O4eHb BaXKHYHO POSib UrPaEeT Takxke
nosly4aemblii HA OCHOBE MUKPOBUOSIOrM4YeCcKOro CUHTE3a UHCYIWH,
HeobOxoaumbin onga nedyeHna anabera. Metogamu reHHoOW
NHXXEHEPUW yaanocb co3aaTth U psd BakUMH, KOTOpPble
UCMbITbIBAOTCA cenyac ansa NnpoBepKN nx aPdPEKTUBHOCTM MPOTUB
Bbi3biBatowero CrL supyca nmmyHogedpuumTa 4enoBseka
(BUY). C nomoLubto pekombuHaHTHoM [ HK nonyyatot B
OOCTaTOYHbIX KONTMYECTBAX N YEerTOBEYECKUIN TOPMOH POCTa,
eQVHCTBEHHOE CPEeACTBO NEYEHNS peaKkon AETCKOMN DoNe3Hn —
rmnousapHoOm KaprimKoBOCTH.



= Eule ogHO nepcnekTnBHOE HanpaBneHne B MeguLmHe,
cBsi3aHHOe ¢ pekomMobuHaHTHou OHK, — T.H. reHHas
Tepanua. B atux paboTtax, KOTopble Noka eLle He BbILNK
N3 SKCrnepuMeHTarnbHOU cTaaumn, B opraHnu3m ans
6opbbbl C ONYX0nbi BBOAUTCHA CKOHCTPYMPOBAHHasA Mo
MeTo4y reHHOU UHXEHEPUU KOMus reHa, KoaupyroLlero
MOLLIHbIV MPOTUBOOMNYXONEBbLIN PePMEHT. [ eHHYI0
Tepanuio Hadanm NPUMeEHATb Takxke anst bopbbbl C
HacneaCcTBEHHbIMU HAPYLLUEHNSMN B UMMYHHOW CUCTEME.

= B cenbCKkoM X034UCTBE yaanocb reHeTUYeCckn USMEHUTb
OECATKN NPOOOBONbLCTBEHHbLIX U KOPMOBLIX KYyInbTyp. B
XMBOTHOBOACTBE MCMNONb30BaHME ropmMoHa pocCTa,
Nosly4eHHOro OMOTEXHONOrMYECKMM NyTEM, MO3BONUSIO
NOBbICUTb YOOU MOJOKa; C MOMOLLBbIO rEeHETUYECKA
N3MEHEHHOro BMpyca co3gaHa BakunHa npoTuB repneca
Yy CBUHEMN.



[eHHaAa nHXeHepusa YenoBeKa

B nnpyMeHeHNH K 4eJIOBEKY r€HHas MHKEHEPHS MOIJIa ObI
IPUMEHSTHCS AJ1s1 JICUCHUSI HACIEACTBEHHBIX Oojie3Her. OmHako,
TEXHUYECKHU, €CTh CYIIIECTBEHHA PA3HUILIA MEXKIY JICUCHUEM
CcaMOro ManMeHTa U U3MEHEHUEM 'cHOMa €ro IIOTOMKOB.

B nacrosimiee BpeMs 3(phEeKTUBHBIC METOIBI H3MEHEHUS T€HOMA
4yeJI0BeKa HaXOAATCs Ha cTaauu pa3padboTku. [oaroe Bpems
reHeTUYeCcKas MH)XKCHEPHUs 00€3bsSIH CTAJIKUBAJIaCh C CEPbE3HBIMU
TpyaoCcTAMH, ogHako B 2009 rony sKCEpUMEHTHI YBEHUYAIUCH
YCIIEXOM: JiaJl HOTOMCTBO MEPBBIN FT€HETUYSCKU
MOAU(UITMPOBAHHBIA IPUMAT - UIPYHKA 00bIKHOBeHHAs. B aTOM
ke rogy B Nature rmosBuiach myOiarKamus 00 yCIEITHOM
MCIICJICHUH B3POCJIOTO caMiia 00€3bsIHbI OT J1aJ1LTOHN3MA.




[eHHaAa nHXeHepusa YenoBeKa

XOTsI M B HEOOJIBIIOM MacITade, TEHHAsI HHKEHEPUS YIKE
MCIOIB3YETCA s TOTO, YTOOBI JIaTh IIAHC 3a0€PEMEHETH
KCHITMHAM C HEKOTOPBIMHU PA3HOBUIHOCTSAMU Oecruionus . [l
ATOI0 MCHOJIL3YIOT SIUIEKIECTKH 3I0POBOM JKEHIIMHBI. PEOEHOK B
pe3ybTaTe HACIEIYET OT OJTHOT'O OTIIAa U ABYX MaTepeH.

[Ipu momoIu reHHoM MHKEHEPUH MOXKHO MOJIYy4aTh IIOTOMKOB C
yIYUYIIEHHOW BHEITHOCTHIO, YMCTBEHHBIMHU U (PU3UUECKUMU
CIIOCOOHOCTSIMH, XapaKTepoM U nopeaeHreM. C OMOIIbIO

B OyyIieM BO3MOXKHO YIy4dIlIeHHe F'eHOoMa 1
HBIHS)KUBYIIMX JIIOAeH. B mpuHITHIIE MOXKHO CO3/1aBaTh U OoJIee
CepbE3HBIC N3MEHEHHS, HO Ha MMyTH MOJ00HBIX NPEOOpa30BaHUM
YEeJI0BEUECCTBY HEOOXOAUMO PEIIUTh MHOKECTBO ATHUUECKUX
poOoIeM.



Hay4Hble aKkTopbl ONAacCHOCTU
reHHON UHXXeHepun

1. I'eHHas MHXEHEPUSA B KOPHE OTIIMYACTCS OT BHIBEACHUS HOBBIX
COpPTOB M MOpoA. ICCKyCTBEHHOE NJOOABIECHUE YYKEPOIHBIX T€HOB
CAJIBHO HAPYIIAET TOYHO OTPETYIMPOBAHHBIN TE€HETUYECKUU
KOHTPOJIb HOPMAJIbHOU KJIE€TKH. MaHUIyTMPOBAHUE TE€HAMU
KOPEHHBIM 00pa30M OTIMYACTCS OT KOMOMHHUPOBAHMSI MAaTEPUHCKHUX
M OTIIOBCKUX XPOMOCOM, KOTOPOE MPOUCXOAUT IMPU €CTECTBEHHOM
CKPEIIUBAHUU.

2. B HacTos1ee BpeMsi FreHHasi HHXKCHEPHUSI TEXHUUECKU
HECOBEPIIICHHA, TaK KaK OHA HE B COCTOSIHUHM YIIPABIISATH IIPOLECCOM
BCTpauBaHMs HOBOTO reHa. I103ToMy HEBO3MOKHO MPEABUICTh
MECTO BCTpauBaHMs U d(PDEKTHI 100aBICHHOIO T'eHa. J[axke B ToM
ciydae, €CJIM MECTOMNOJIOKEHHUE T€HAa OKAKETCSI BO3MOKHBIM
YCTAHOBUTH IIOCJIE €r0 BCTpauBaHMS B T€HOM, UMEIOIIMECS
cBegeHus o JIHK oueHb HEMOIHEI [J1s1 TOr0, YTOOBI IIPEICKa3aTh
pEe3yJIbTaTHI.



3. B pe3ynbprare uCKyCCTBEHHOTO 100aBJICHUS Yy KEPOJHOTO I'eHa
HENPEABUICHHO MOT'YT 00pa30BaThCsl ONacHbIE BellecTra. B
XyAIIEM CIIy4dae 3TO MOT'YT ObITh TOKCHYECKHE BEICCTRA,
aJJICPTEeHBI WJIN JPYTUE BPEIHBIC ISl 300POBbS BEIICCTRA.
CBezieHUs 0 MOJOOHOTO POjia BOBMOXKHOCTSX €IIE OYEHb HETOJIHBI.

4. He cymiecTBYEeT COBEPIICHHO HAIEKHBIX METO/IOB IIPOBEPKH HA
0e3BpenHocTh. bonee 10% cepbE3HbIX MOOOUYHBIX A(PHEKTOB HOBBIX
JIEKAPCTB HE BO3MOXKHO BBIABUTH HECMOTPS HA TIIATEIbHO
IPOBOJIMMBIC UCCIIE0OBaHMS HA 0€3BPEAHOCTh. CTENEHb PHCKa
TOT'0, YTO OMACHBIE CBOMCTBA HOBBIX, MOAU(PUIIMPOBAHHBIX C
ITOMOIIbI0 TEHHOW WHXKEHEPUH TIPOAYKTOB MUTAHUS, OCTAHYTCS
HE3aMEUECHHBIMHU, BEPOATHO, 3HAYUTEIIBHO OOJIbIIE, YEM B CIy4ae
JIEKapCTB.

5. Cy1iecTBy1oI1e B HACTOSIIEee BpeMs TpeOOBaHUS 110 MPOBEPKE HA
0€3BpPEAHOCTh KpailHe HenoCcTaTOYHbl. OHU COBEPIICHHO SIBHO
COCTaBJICHBI TAKKM 00pPa3oM, 4TOObI YIIPOCTUTH MPOLEAYPY
yTBepKaAeHUS. OHU MO3BOJISIOT UCHOJIb30BATh KPaHE
HEYYBCTBUTEIbHBIC METOABI IIPOBEPKU HA O€3BpeIHOCTh. [loaTOMY
CYIIECTBYET 3HAYUTEIbHBIN PUCK TOTO, YTO OMACHBIC JIJIS 3I0POBbS
IPOAYKTHI IUTAHUS CMOTYT IIPOMTH MPOBEPKY HE3aMEUCHHBIMU.



6. Co3gaHHbIEe 40 HACTOSLLENO BPEMEHN C NMOMOLLbIO FrEHHOW
NHXXEHEPUN NMPOAYKTbI MMTAaHUA HE UMEIOT CKOSMbKO-HNDYOb
3HA4YNTENBLHOW LEHHOCTU ANKA YernoBe4vyecTBa. QT NPOAYKThI
YOOBJIETBOPSAIOT, rMaBHbIM 00pa3oMm, Nnilb KOMMEPYECKNE
NHTEPECHI.

/. 3HAHNSA O OEUCTBUMN Ha OKPY KaKoLLYIO cpeny
MOONMULNPOBAHHBLIX C MOMOLLIbIO FEHHOW UHXEHEPUN
OpraHn3MoB, NMPUBHECEHHbIX Tyaa, COBEPLUEHHO
HeagocTaTouHbl. He gokasaHo eule, 4To MoanduUmMpoBaHHbIE
C NMOMOLLbIO FEHHON NHXEHEPUN OPraHNU3Mbl HE OKaXyT
BpeOHOro BO34enCTBMA Ha OKPYXXatoLLLyto cpeny. JKornoramu
BbICKa3aHbl MPEeanoSIOXKEHNA O PasfNYHbIX NOTEHUMANbHbIX
9KOMOrM4YeCcKnx ocrioXXHeHuax. Hanpumep, nmeeTca MHOro
BO3MOXHOCTEN A5 HEKOHTPONMPYEMOro pacnpoCcTpaHeHus
NOTEHUManbHO OMacHbIX rEHOB, NCMNOJIb3YEeMbIX FEHHOW
NHXXEeHEepuen, B TOM Yncre nepegada reHoB bakrepnsamm u
Bupycamun. OcnoxxHeHUs, BbI3BaHHbLIE B OKPY»KatloLlen cpeae,
BEPOSATHO, HEBO3MOXHO DOyOET UCnpaBuUTb, Tak Kak
BbIMYyLEHHbIE rEHbl HEBO3MOXHO B3ATb 0OpAaTHO.



8. MoryT BO3HMKHYTb HOBbIE U OMacHble BUPYChI.
JKCrnepmMeHTasnbHO NokasaHo, YTO BCTPOEHHbIE B reHOM
reHbl BUPYCOB MOIYT COEANHATLCA C reHaMn MHPEKLUNOHHbIX
BUPYCOB (Tak Ha3biBaemaga pekomounHauuns). Takne HoBble
BUPYCbl MOryT BbITb Donee arpeccnBHbIMU, YHEM UCXOOHbIE.
Bupycbl MOryT CcTaTb Takke MeHee BmaocneymdpuyHbIMM.
Hanpumep, BUpyCcbl pacTeHUN MOryT CTaTb BpeaHbIMU O
NOrie3HblX HACEKOMbIX, )KUBOTHbIX, @ TakKXke noaeu.

9. 3HaHua o HacneacTBeHHoOM BeulecTBe, [1HK, o4yeHb
HenonHbl. 1I3BeCTHO 0 PyHKUUN nnlb Tpex npoueHTos OHK.
PUCKOBAHHO MaHUNYNMMpPoBaTb CIIOXHbLIMW CUCTEMaMMU,
3HaHUSA O KOTOPbIX HenormnHbl. OBLLNPHBLIN OMNbIT B obnacTtu
bronorun, 3KoNOrMn N MeANLMHLI NOKa3bIBAET, YTO 3TO
MOXET BbI3BaTb CEPbLE3HbLIE HEMPeacKasyemMble Npodnembl 1
PacCTPOUCTBA.

10. [eHHaqa NHXeHepust He NOMOXET PEeLUNTb Npobnemy ronoaa
B Mupe. YTBepXXaeHue, YTo reHHasa NHXXeHePUs MOXET
BHECTW CYLLECTBEHHbIW BKINad B paspeLleHne npobremsol
royioga B Mupe, aBndeTcs Hay4yHo HeOH6OCHOBaHHLIM MUJIOM.



AMuiiaza - UCIOIB3YETCS MPU IIPUTOTOBJICHUH XJI€0a MYKH,
Kpaxmalia

Cuzp, BUHO, IMBO M TaK Jajice

Pa3peixiuTens (eKapCKUi IOPOIIOK) — J00aBKU
XJ1€0 - COIEPKUT COIO

Macno Kanona

Karamasza - ucnosib3yercs npu NpuroToBJICHUU HATUTKOB,
AUYHOI'O MOPOIIKA, CBIBOPOTKHU

3€pHOBBIC KYJIBTYPhI (KPYIIBI) - COACPKAT COXO
XYMO3UH

[IpoIyKThI U3 3€pPHOBBIX KYIBTYpP (Kpym)
Kpaxmai u3 36pHOBBIX KYJIBTYP

Cupon n3 36pHOBBIX KYJIBTYD



[TuiieBbie JOOABKH - COAEPKAT APOXKKU

OpyKTOBBIE COKH - MOTYT U3TOTOBJIATHCS UX TEHETUYECKUX
MOAU(UIIUPOBAHHBIX PPYKTOB

CHpOII IITHOKO3EI

MOpOXEHOE - MOKET CONEPKATh COKO, CUPOII TITFOKO3bI
Kykypy3a (Mauc)

MakapoHbI (CIareTTH, BEPMHUILENb) - MOT'YT COJEPKaTh COIO
Kaprodenn

Jlerkre HaUTKY - MOTYT COAEPKaTh CUPON TITFOKO3bI
CoeBbie 000bI, MPOTYKTHI, MSCO

["azupoBanHbie DPYKTOBBIC HATTUTKHU

Tody

[Tomuopsl

Jpoxxku (3aKBacka)



Kakue nepcrnekmuebl 2eHHOU
UHXKeHepuu?

C pazsumuem 2eHemu4yecKux mexHosoauu
yes108e4ecmaso 8repsbie 8 Ucmopuu nosay4yaem
803MOXXHOCMb C MOMOUW|bIO MeOUUYUHCKOU
2eHeMUKU YMeHbWUMb 2py3

rramorsioauyecKkol HacriedcmeeHHocmMu,
HaKorn/eHHoU 8 ripouecce 380/1ouuu,
u3basumbcsi om MHO2UX HacrieoCcmeeHHbIX
3aborieeaHuu, 8 YacmHocmu, riymem

3aMeHbl armaosioeu4eCckKkoeoO eceHa HOPMallbHbIM.



OmuoweHue K [ MO 8 mupe

SAINSBUR
Californic
TOMATO
PUREE

m

TomaTtHoe ntope —
nepsbin [ M-npoaykr,
noasmBLLUMNCA B EBpone
B 1996 rogy

[emoHcTpaums
NPOTUBHNKOB
['M-npoayKToB
B JloHgoHe

MapknpoBkn, obo3Ha4vatoLme
otcytctBne 'M KOMNOHEHTOB B
NpoayKTe




