I emeTruecku

MOAUPUITNPOBAHHBIE
opranmn3mel (1’ MO)

OaHHaga npe3eHTauusa Heobxoauma ansg ulyvyeHusa pasaena
«'MrneHnyeckas U aKonornyeckas LeHHOCTb NULleBbIX
NpoAyKTOB» .TemMa 04YeHb akTyasibHas, N0O3TOMY BHUMATESILHO
npoCcMOTpUTE NPpe3eHTaLuio,




I eanasn MHOYKCHEPUA —

Imo nepecadra 2er06 u uacmeu AHK
001020 6uda 6 KaemKu 0pyz020
opzarusma. 1'enwve scueommnvix u
dasice ue106eKa 6cmpPanuearomcs 6
Xpomocomet pacmernuut, pvio u
MAECKONUMAIOWUX, 6 pe3ysvmame
co3oaromea maxue Popmue Icunu,
KOmopwix He 0110 parviue.



Hcropusa reHHOU MHYKEHEPUU

s Bo BTOpOI1 moAOBHHE XX BEKA MATEPUAA AAA
CEAEKIIUM CTAAU TOTOBUTHh HCKYCCTBE€HHO,
reHEPUPYA MyTALINHU CIIEINAABHO, BO3ACHCTBYA
paAuanuen NAU KOAXUIIMHOM U OTOHUpadA
CAYYAUHO ITOABUBIINECA ITIOAOKUTEABHBIE
npusHaku. beiau pazpadoraHbl METOABI TEHHOU
MH>KEHEPUU — OTPACAU MOAECKYAAPHOU
OmoAOruM — KOHCTPYHPOBAHUE 1n Vitro (BHE
>KIIBOT'O OPraHN3Ma) HOBBIX (PYHKIITMOHAABHO
AKTUBHBIX T€HETUYECKHUX CTPYKTYP
(pexomoOuHanTHEIX AHK) 1 cozpanue
OPraHU3MOB C HOBBIMU CBOUCTBAaMMU.



I/ICTOEI/I}I r€HHOU MHYKEHEPUU

D AyopecCIIeHTHBIN KPOAUK, ’*

BBIBEACHHBIN METOAOM I'€HHOUN

NHYKEHEPUU

N crioab3oBanuem
MyTAalnU, T.€. CEACKIIHEU,
AFOAU HAYAAU 3AHUMATHCA
3aA0ATO AO AapBUHA U
\Y(S:INY: &




Bo3Mo>xHOCTH TeHHON
UHYKECHEPUU

= YeM XKe oTnnyaeTcH reHHas
UHXXeHepua pacteHuu (F'NUP)
OT 00bIYHOM cenekunn? Mpwu
cenekuuu nepeHocC reHoB
OCYLUeCTBIISAeTCA TONbKO
Mexay
ONN3KOpPOACTBEHHbLIMM
pacTeHNAMMU, reHHas
WHXEeHepUs XXe no3BonseT
nepeHecTu B pacTeHUe reHbl
13 nboro opraHn3ma.




I'MO-3T10 TpaHCreHHBbIE OPraHU3MBI,
HAaCAE€ACTBEHHBIU MATEPUAA KOTOPHIX U3MEHEH
METOAOM I'€HHOU WHXKEHEPHUU C LIEABIO
IIPUAAHUA UM KEAAEMBIX CBOUCTB.

_ = Hecmorpsa Ha orpomHbIi
/‘ IIOTEHIINAA TEHHOU
NHKEHEPUU U €€
peasbHBIE AOCTUKEHUA,
M CIIOAB30BAaHNE IT'€HHO-
MOANUITTPOBAHHBIX
IIPOAYKTOB ITUTAHUA
BOCIIPUHHUMAETCA B MHpPE
HE OAHO3HAYHO




Hosbie 1' M - copra

Kaprodeas, KyKypy3bl, COH, XAOIKA,
3AIMUIIEHHBIE OT HACEKOMBIX-BPEAUTEAECH

TrhIKBBI, KaDauKa, XAOIIKA, TA0AKa, YyCTOMYHUBBIE K
BHUpPyCaM

YcromuyuBble K cnenuduIecKoMy repOoemuay —
TPAHCIE€HHBIE COPTA COH, KYKypPYy3bl, XAOIIKA,
CaxapHOU CBEKABI, parica, IUKOPUA U MH.APYIHUX

AroAHUKOB, CHHTE3UPYIOIIUX C IOMOIIbIO HOBBIX
I'€HOB HEKOTOPHbIE HEOOBIUHbIE (PePMEHTHI (BMECTO
T'AFOKO3bI, OITACHOM AAS AMA0E€THUKOB, - 0COOBIN
CAAAKHM OE€AOK U AP.)



Omromerime x 1 MO 6 ymupe

TomaTHoOe nope —
nepsbin M-npoaykr,
nosBuBLIMNCA B EBpone
B 1996 roay

MapknpoBku, obo3Ha4varowme
orcytctBue 'M KOMNOHEHTOB B
npoAaykKTe

JemoHcTpauus
NPOTUBHUKOB
'M-npoaykToB

B JloHOOHe




CeroaHsa MaA0 OTKPBITOU MHPOPMAITNU
o I'M-nnpoaykrax B Poccun

x C 1996 ropa B Poccum cymiecrByer 3aK0H,
PETryAUPYIONINN A€ATEABHOCTh B 00AACTH T€HHOU
nH>xeHepun. CoraacHo 3ToMy AOKyMEHTY, UMIIOPTHBIE
IIPOAYKTBI, COAEPIKAIINE T€HETHYECKN N3MEHEHHBIE
KOMIIOHEHTBI, AOAKHBI IIPOXOAUTEH CEPTU(PUKAIIUIO U
TECTHI Ha 0€30IaCHOCTh B POCCUNCKHUX HAYYHBIX
nHcturyrax. Ilocae aToro oHn Moryr BBOAUTHCA B
IIIUPOKOE MOTPeOACHHUE. YUEHBIE TAPAHTUPYIOT
0e3BpeAHOCTh. OAHAKO, COTAACHO MHEHUIO YUEHBIX,
HAXOAAIMUXCA B ONIIO3UIINH, TECTOB, FTAPAHTHUPYIOIIIIX
0€30I1aCHOCTH BHEAPEHUS Uy>KEPOAHOIO F'€Ha B YKUBOM
OPraHU3M U IIOCAEAYIOIIET0 YHOTPEOAEHUA €0 B HUIILY
yeAOBeKOM, rmpocro HE cymecrByer.



I'MII — 6o.vttt0U U nepcnexmuen vy
ousnec.

s B amupe 60aee 60 man.
2a 3anAmMO noo
mpanczernmnvee
Kyasmypor: us Hux 66%
6 CIIIA, 22% 6
Apzenmune. Cez00na
63% cou, 24% ryxypy3et,
64% xaonka -
mpanczernnwvie.




Coa —ApeBHelIIee KYyABTYPHOE

pacreHue ceMeucTBa 0000BBIX

Bo3aAeapiBath coro Hauaau B Kurae,
OTKYyAQ IIOITaAA B APYTHE A3UATCKHE
crpanbl. B EBpone ona nnpmxuaace,
a B AMepHKe pacIpoCTpaHeHa
oueHb IUPOKOo. CeropoHsa mouru
IIOAOBHMHA MHUPOBBIX IIOCEBOB COU
cocpeaoToueHo B CIIIA.
ITonyAsaspHOCTB IIPOAYKTOB COMH,
COEBOI'0 MACAA C KAKABIM T'OAOM
pacrér. Cosa — camoe «TpaHCI€HHOE»
pacrenue B mupe. B CIITA oxoao 75
% €€ IMOCEBHBIX IAOIIIAAEU 3ACEAHBI
I'M copramm, a B ApreHTHHE OHH
coctaBAgaroT 99%.



UTto HEeCET UEAOBEUECTBY I'€HHAA
I/IH}KeHeEI/Iﬂ?

He nckaroueHo, 4yTo TpaHCreHHbIE OPraHU3MBI,
CO3AAHHBIE 0€3 ydyeTa UX BEPOATHBIX IKOAOTMYECKHUX
XAPAKTEPUCTUK U HE IPOILEAIINE AAUTEABHOM
COBMECTHOM 3BOAIOIINM C IPUPOAHBIMH OPTraHU3MAMU,
«BBIPBABIIUCH U3 IIPOOUPKU HA CBOOOAY», CMOIYT
0E€CKOHTPOABHO U HEOTPAHUUEHHO PAZMHOXKUTHCA, UTO
MOJKET IIPUBECTU K HEIIPEACKA3yEMbIM
KaTacTpOPUIECKUM IIOCAEACTBHUAM. 1aKoro poaa
OIIACE€HMA 3ACTABHAU YUEHBIX pa3padoOTaTh
YpPEe3BBIYANHO CTPOTrHUe MEPhI 0€30IIACHOCTH IIPHU
IIPOBEACHUU SKCHEPUMEHTOB (B UX UHCAE —
OmoAsormueckas 3aIuTa, TO €CTb KOHCTPYUPOBaHUE
OCAA0A€HHBIX MUKPOOPIAaHU3MOB, CIIOCOOHBIX KUTH
TOABKO B UCKYCCTBEHHBIX YCAOBHAX A200pATOPUN).



Kakue IIEPCIEKTUBBI TEHHOM
MH)KEHEpUU?

C pasBuTueM reHETUYECKUX TEXHOAOTHUMN
YE€AOBEUYECTBO BIIEPBBIE B HCTOPUU ITOAyYAET
BO3MO>KHOCTBH C IIOMOIIIBEO MEAUITMTHCKOU
r€HETUKH YMEHBIIUTH I'PY3

IIATOAOTHUYECKON HACAEACTBEHHOCTH,
HAKOIIA€EHHOU B IIPOLIECCE IBOAIOIINU,
N30AaBUTHCA OT MHOTUX HACAEACTBEHHBIX
3a00A€BaHUM, B YACTHOCTHU, ITyTEM

3AMCHDBI ITATOAOTNYCCKOI'O I'CHA HOpMaABHBIM.



I eHHaA MHOKEHEPUA IOMHUMO TEOPETUUECKUX
3aAa49 — W3YUYEHUE CTPYKTYPHO-
(PYHKITMOHAABHOU OPraHU3aNuy F€HOMA

PA3AWYHBIX OPIraHU3MOB — PEIIAET

MHOZKECTBO IIPDAKTHUYHBIX 3dAAY.

s YuéHble BammHIrroHCKoro YHuBepcureTa BbIBEAU
copt I'MO-T0110A51, KOTOPBIN MOKET
AECTPYKTHUPOBATH OIIPEACAEHHBIE ITPOMBIIIACHHBIE
AABL(XAOpPOOpPM, OEH30A, TPUXAOPITHUAEH),
OTPaBAAIOIIHNE IIPUPOAY, IEpEePAOATHIBAA UX B
o0esBpeannie Bemecrsa (H20 u CO2).

s Puropemesunanysa, AU PUTOOUUCTKA, CAY?KUT
HOBBIM II€PCHEKTUBHBIM METOAOM PELICHUA
IIPOOAEMBI IPOMBIIIIACHHBIX 3aTrPA3ZHUTEACH.



I'MO Oaxkrepuu YHUUTOXKAIOT

OIIVXOAHN

s BOABIIIMHCTBO PAKOBBIX OITyXOAE€Y UMEIOT
IIEHTPAABHYIO 30HY, TA€ CyIIIECTBEHHO
ITIOHU>KEHO COAEPIKAHNE KICAOPOAQ
(o0AacTh runokcuun). PakoBble KAETKH B
TAKON 00AACTH HE CIIOCOOHBI K
0E€CKOHTPOABHOMY A€A€HUIO U
pa3pacTaHuio, HO OHU U HE IOAAAFOTCA
AECUCTBUIO XUMUOIIPEIIAPATOB, KMUIIECHBIO»
KOTOPBIX ABAAIOTCA OBICTPO pPaCTyIIHE
KAETKU.



I' MO Oaxrepuy YHUUTOKAIOT
OIYXOAW

/{ / Q" B xauecTBe aABTEPHATUBEI ACUECHUA

PAKOBBIX 32a00A€BaHUN I'€HETUKU
IIPEAAO’KHAM IIOYBEHHYIO OAKTEPUIO
Clostridium novyi-NT-
MHKPOOPraHU3M, OOUTAIOIIUN B
II0YB€, HE BBIHOCAIIINI KIUCAOPOAA, TO
€CThb aHa3pOOHBIN opranusm. Criopsl
OaxTepUll BBOAATCA BHYTPUBEHHO U
PACHPOCTPAHAIOTCA C TOKOM KPOBHU IO
OPraHU3My, AOKAAU3yACHh UMEHHO B
30HE€ TUIIOKCHUU OITyxoAu. B
OAAroIIPUATHBIX YCAOBHUAX CHOPBI
IIPOPACTAIOT 1 HAYUHAFOT
KOHKYPHPOBATH C KAETKAMH OITyXOAH,
yOuBasa KAETKHU.




Mud o TpaHCreHHOU yrpose

s IIucares npo remernuecku MOANPUITUTPOBAHHBIE
pacTeHHUA CETOAHA MOAHO, KaK PaHbIIE OBIAO MOAHO
OopoThCA C mecTumaamMu u Hurparamu. Kro-to
ITUIIIET, YTO ITU PACTEHUA - IIOPOIKACHUE
OMOAOTMYECKOI0 OPY>KHUA, KTO-TO - YTO
3KCII€PUMEHTAABHBIE MyTAITUN OIACHBI AAS
3A0POBb:A yeAoBeKa. Curyarys ¢ OTHOIIIEHUEM
001IeCTBA K T€eHETUYECKU MOAU(PUITUPOBAHHBIM
pACTEHHAM yCyry0AAeTCsA erle U HEBBICOKOU
O0OpPa30BAaHHOCTBIO HACEAECHHUA B 00AaCTH OMOAOTHU:
OAHO CAOBO ''TpaHcrennsrii' BbI3biBaeT crpax. Ilo
3TOMY HIOBOAY CPEAU YUEHBIX-OMOTEXHOAOTOB
OBITyeT aHEKAOT: ''AFOAU AYMarOT, UTO TPAHCI€HHAA
ITUIIA BPEAHA TEM, UTO B HEM €CTh I'€HbI, 4 34TO B
OOBIYHBIX IIPOAYKTAX HUKAKUX I€HOB HET .



AONOAAVMHHO HE YCTAHOBACHO, MOKET AU

HaHeCTU BpeA norpedaeHua I'MO

s IIpu dpurocodckom nmoaxoae k aromy
BOIIPOCY MOKHO IPUUTHU K TOMY, YTO
CaM YE€AOBEK — PE3YABTAT MyTALIUMU.

s IIpu npakTyuecKkoM B3rasAe Ha
CUTYAIIUIO HEOOXOAUMO IIPU3HATD,
HAaceAeHHe 3eMAU PACTET, U
IIPOKOPMUTE MUAAHAPABI AFOAEU
CTAaHOBUTBHCA HEIIPOCTOU 3aAAYEH.
IIpu BbIOOpE penieHusa CTOUT
YUUTBIBATh, YTO IIOABACHHUE HOBOU
MYTALIMN YEAOBEKA MOJKET IPUBECTU
K ICYE€3HOBEHHIO HAC C BAMU.




