[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OV0: Kowutk Ariipedt 3nyapios] prprcTepcTBO CEMBCKOTO XO3siicTBa Poccuiickoiit denepanyu
[JlomxHocTb: pekTop

[ata nognucanus: 22.09.2020 12:57:43
YHUKanbHbI MPOrpaMMHbIA KIKOY: ®I'bOY BO

f6c6d6860c899fdf76aled8b448452ab8cac6blaf6547b6d40cdf1bdc60ae?

«ITpuMOpCKasi TOCYy1apCTBEHHAs CEJIbCKOXO35CTBEHHAS aKaJAeMUs»

HNHcTUTYyT 3eMIIEyCTPOMCTBA U arpOTEXHOJIOT U

Kusmxo H.B.

OCHOBbI BUOTEXHOJIOI'NAU

Y4yeOHOE MOCOOHE

JUTSL CTYZICHTOB OYHOU U 3a04HOM opM 00ydeHHS] HAIIPABJICHHUM MTOATOTOBKU
35.03.04 Arponomusi, 35.03.07 TexHosorusi Nporu3BOACTBA U

nepepaboTKH CEIbCKOX03IMCTBEHHOU MPOAYKITUN

Onexmponnoe uzoanue

Ycceypuiick, 2019



VJIK 631.52
BBK 41.3
K 46

PeuenseHTsr:

bapcykonra E.H. — kang. c-X. HayK, 3aB. 1aboparopueit 6uorexnonoruu ['HY
ITpumopckuit HUMCX Poccenbxo3akaaeMuu;

[TaBnoBa O.B., kaHa. c.-X. HayK, JOIEHT Kadeaphl arpOTEXHOIOTHIA

Kusimiko H.B. OcHoBbl OMOTEXHONOTUM [DJIEKTPOHHBIN pecypc]:

yueb. mocobue Juisi CTYACHTOB OYHOM U 3a04HOM QopM o00ydeHus

K 46 wnanpasnenuii noarotoBku 35.03.04 Arponomusi, 35.03.07 Texnosorus

POU3BOJICTBA U TEPEpadOTKU CEIbCKOXO3SUCTBEHHOW MPOAyKUUU /

H.B.Kusimiko; - 2-e usn-e mepepad.u jgom.; ®I'bOY BO Ilpumopckas

I'CXA. —DnekTpoH. TekcT. gaH. — Yccypuiick, 2019. — 110 c. - Pexxum
noctymna: www.elib.primacad.ru

B yueOHOM mocoOuu mpuBeeHbI COACPKaHNE U METOIUKH BBITIOTHEHUS J1a-
OopaTopHBIX PabOT MO KIETOYHON OMOTEXHOJOTHH M TCHETHYECKON WHKEHEPHH.
N3noskeHa coBpeMeHHas METOAMKA KYJIbTUBUPOBAHUS U30JIMPOBAHHBIX KIETOK U
TKaHel pacteHuit. Oco0oe BHUMaHUE OBLIO YACICHO PACTEHUSIM, UCTIOJIb3yEMbIM B
CEJIbCKOXO3IMCTBEHHOM MPOU3BOJICTBE. Y 4eOHOE MOcOoOre JOMOTHEHO KOHTPOIb-
HBIMH BOIIPOCaMHU, COJIEPYKHUT CII0Baph TEPMUHOB.

Martepuain npeaHa3HayeH AJIs1 CTY/IEHTOB BBICIINX yU4eOHBIX 3aBEIACHUM,
00Oy4JaromuXxcs 1Mo HAPaBJICHUSIM TIOJITOTOBKH: arPOHOMHSI, TEXHOJIOTHSI TIPOU3-
BOJICTBA M MEpepabOTKH CENbCKOXO03IHCTBEHHON MPOTYKIIHH.

© H.B. Kusmko, 2019
© ®I'bOY BO III'CXA, 2019


http://www.elib.primacad.ru/

Conep:xkanue
Beenenue
Coneprxanue pa3ienoB JUCHUTUIMHBI

[IpaBuna no TexHuke 6€30MaCHOCTH MpU padboTe B 1ab0paTOpUn

Tema 1. Texnnka BBeeHHs B KYJbTYPY in Vitro 1 KyJ1bTHBHPOBaHUE

HU30JIMPOBAHHBIX KJIETOK M TKAHEH pacTeHHH

PaGota Nel. TlpuroroBneHnue nuTaTeabHbIX Cpea sl KyJIbTUBUPOBAHUS
M30JMPOBAHHBIX KJIETOK U TKAHEN pACTEHUI

PaGota Ne2. Metozsl crepriinzaiiui 000pyJ0BaHUS IPU MPOBEACHUU
paboT ¢ KyJIbTYpOil U30JUPOBAHHBIX KJIETOK U TKaHEW pacTeHH
PaGota Ne3. TTonyuenue CTepUiIbHBIX SKCIJIAHTOB U3 CEMSIH OTyplia U
CTEpUIIbHBIX TPOPOCTKOB U3 CEMSIH TOpoxa, Gacoiid U KyKypy3bl
Tema 2. KyabTypa KaJUTyCHBIX TKAHEH

Pabora Ne4. TlonydyeHue u KyJIbTHBHUPOBaHUE KALTYCHON TKaHU U3
3pEINbIX 3apOABIIIEH MIIIEHUIBI

Pabora NeS. TlonydeHue u KyJIbTHBHUPOBaHUE KALTYCHON TKaHU U3
(GbparMeHTOB TUIOKOTUJIS, JIUCTA U CEMSIONEN CTEPUIIBHOTO MPOPOCTKA
pacTeHus orypua

PaGota Ne6. TTaccupoBanue KaTyCHOM TKaHU OTyplia Ha CBEKYIO
NUTATEIbHYIO CPENY

Tema 3. KyabTypa KJI1eTOYHBIX CYyCHIeH3UIl M OIUHOYHBIX KJIETOK
PaGota Ne7. [lonyuenue u KyITbTUBUPOBAHUE CYyCTICH3UU

PaGota Ne§. I[ToacuéT mI0THOCTH CyCIIEH3UHU

PaGota 9. Onpenenenue cTeneHu arperupOBaHHOCTH U
YKU3HECTIOCOOHOCTH CYCIICH3UU

Tema 4. Mop¢oreHes B KAJIITYCHBIX TKAHAX

I'opMmoHasibHas peryjisiius B KyJbType KJIETOK M TKAHEH

Pabora NelO. Munykiust opranoreHesa 1 COMaTHYECKOro 3MOpHUoOreHe3a

11

17

20
24

28

29

31

33

36

37

38

41



B KAJUTyCHOM TKaHU Tabaka moj AecTBrueM (PUTOrOPMOHOB 42
Tema 5. KiioHaJIbHOE MUKPOPAa3MHOKEHHE PACTeHHUH 45

Pa6ota Nel 1. M3onupoBanue U KyJIbTUBUPOBAHUE AlUKAIbHBIX

MepHUCTEeM KapTodens 60
Tema 6. KyabTypa H30/MpOBaHHBIX KJIETOK U TKaHell B CeJIeKIUN
pacTreHui 62
Pa6ota Nel2. KynbpTypa M301MpOBaHHBIX 3apObIIIEH 68

Tema 7. OcHOBBI MOJIEKYJIAPHOI OMOJIOTHH M TeHETHYECKOH NHKeHepuu 69

7.1 Beinenenue cymmapuaoi JIHK u3 Tkanel pactenuit 83
7.2 Beinenenue siaep u saeproit JJHK u3 pacturenbHbix Tkanen 84
7.3 Beinenenue xioporiacTHOM U MuToXxoHapuaibHoi JIHK 85
7.4 Metoasr ananuza JIHK 86
7.5 I'eHHas UHXXEHEPUs 87

PaGota Nel3 PazmuoxkeHue OakTepuaabHBIX IITAMMOB U oOpaiieHue ¢ HuMu 90

Pa6ora Nel4. Beinenenue miasmuaaon JJHK u3 6akrepuii E. coli 94
KOHTpOBHBIC BOIPOCHI SIS CAMOCTOSATEILHOM pabOThI 97
Tembl pedepaToB 10 U3yIaeMOM AUCITUTIIIHHE 98
Bormpocs! 11 moAroToBKY K 3a4€Ty M0 JUCHUTUIAHE 98
Pexomenayemas nmureparypa 99
CroBapb TEpMHUHOB 101



Beenenue
CenbCKOX035MCTBEHHAs] OMOTEXHOJIOTHUS - 3TO HayKa O TeHHO-UHKEHEPHBIX

Y KJIETOYHBIX METOAAaX U TEXHOJOTUAX CO3AaHUs U UCIIOJIb30BAHMS T€HETUYECKU
TpaHC(HOPMUPOBAHHBIX (MOAUPUIIMPOBAHHBIX) PACTEHUHN, KUBOTHBIX U MUKPOOP-
raHU3MOB C OBBIIIEHHON YCTOMYMBOCTHIO K CTPECCOBBIM (DaKTOpaM Cpejibl, BbICO-
KOM IPOJYKTUBHOCTBIO U KAU€CTBOM MPOJYKIIUH, B LIETAX 030POBIECHUS 3KOJIO-
rMYeCcKOoi 0OCTAHOBKHM BO BCEX OTPACIIIX MPOU3BOJICTBA.

Heas aucuunauubl: GopMupoBaHUE HEOOXOIUMBIX TEOPETUUECKUX 3HAHUU
0 METOJIaX ¥ TEXHOJOTHUSAX CO3JaHUsl U UCIOJIb30BaHUS T€HETUUECKH TpaHchopmu-
POBaHHBIX OMOJIOrMYECKUX OOBEKTOB JJII MHTEHCU(UKAIMU MPOU3BOACTBA U MO-
JyYEeHHS HOBBIX BUOB MIPOJYKTOB Pa3IMYHOTO HAa3HAYCHUSI.

3agaum: U3y4uTh METOJIbl TCHHOW WHXKEHEPUH, KIIETOYHON MH)KEHEPHUH, CIIO-
cOOBI KJIOHAJIbHOTO MUKPOPAa3MHOKEHHSI 1 OCHOBBI TOPMOHATBLHOM PEryJIsIIUU.

TpeOoBaHus K YPOBHIO OCBOCHUS COAEPKAHUSA TUCHUIIINHBI

[Ipouiecc u3yyeHus: TUCHUIUIMHBI HANIpaBJIeH Ha (POPMUPOBAHUE CIEAYIOIIUX
KOMIIETEHITUH

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAaYYHBIX
JTUCIUIUIMH B NMPO(ECCUOHANBHON NEATEeIbHOCTH, MPUMEHSITh METOIbI MaTEMaTH -
YECKOr'0 aHaJI3a U MOJIEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO HC-
CJI€I0BaHUS;

- TOTOBHOCTBIO MCTIOJIB30BaTh MUKPOOHOJIOTHUECKHE TEXHOJIOTUN B MPAKTUKE
MIPOU3BOJICTBA U MEPEPAOOTKU CENbCKOXO035IUCTBEHHON MPOTYKIIUH.

B pe3synbrare 0CBOCHUS! JUCUUILIUHBI CTYAEHT JOJIKEH:

3HATh: B3aMMOCBS3b IIPOLIECCOB U OOBEKTOB HA3HAYECHMS U IOCIIEOBATEINb-
HOCTbh TE€XHOJIOTMYECKHUX CTaJUi KIOHAJIBHOIO Pa3MHOXEHHUS pPacTeHUI Ha OE€3BU-
PYCHOI OCHOBE, CIIOCOOBI MMOJTYYEHUSI HOBBIX PACTEHUI C YJIYYIIEHHBIMH CBOMCT-
BaMU;

yMeTh: NPUMEHITh MPAKTUUYECKUE HABBIKU JJIi OpPTraHU3allMyd Pa3MHOKECHUS

LIEHHBIX T€HOTHUIIOB, 03I0POBIICHUSI PACTEHUI OT BUPYCOB;



Copep:xxanue pa3aes0B JIMCHUIIUHBI:

Pasznen Ne 1. Knerounasi, cycrieH3HOHHASI M TKaHeBasi 0MOTEXHOJIOTHSI.

OcHoOBHBIE HalpaBleHUs U 3a/1ayu OroTexHosoruu. [Ipumenenue goctuxe-
HUN OMOTEXHOJIOTHH B arpoNpOMBILUIEHHOM KOMIUIeKce. TexHuka BBEACHUS B
KyJbTYpYy in vitro. YciaoBus KyJIbTUBUPOBAHUS U30JIMPOBAHHBIX KJIETOK, TKAaHEH,
KJIETOYHBIX CYCIIEH3UI, OPTaHOB U NMPOTOIIACTOB. KynbTypa KalIyCHBIX TKaHEM.
YcnoBus nenuddepeHIUPOBKU pacTUTENBHOM KieTku. CBOIMCTBA KaJUTyCHOM TKa-
HU. MopdoreHnes3 B KaJUTyCHbIX TKaHsaX. KiloHansHOE MUKpOpa3MHOXKEHUE pacTe-

HHﬁ, 9Tallbl U MCTOJHBI.

Paznesn Ne 2. OCHOBBI MOJIEKYJISIPHOM OMOJIOTHH.
CrpoeHue u cTpyKTypa HyKIEMHOBBIX KuciioT. Permukanusa JJHK, penapa-
IUs1, IPOLIECC TeHeTHUeCKOU pekoMOuHaluu. ['eHeTnueckuii ko, 6Gmocunrtes Oen-

Ka. MexaHus3m TPAaHCKPUIIIWHU U TPAHCIIAIIUH.

Paznen Ne 3. OcHOBBI reHHOM UHKEHEPHH.
Bri6op rena u ero kioHupoBaHue. MeTo sl TpaHC(hOpMAaIMKN pacTeHUN U
yIy4IlIeHHEe KaueCTBA U MOBBIIICHUE MPOTYKTUBHOCTH PACTEHUI METOIaMU T'€H-

HOM mHxeHepuu. [IpobieMbl moydeHus! TPaHCTEHHBIX PACTEHHUH.

Pa3znen Ne 4. OcCHOBBI rOPMOHAIBHO peryJasiun
DUTOropMOHaIbHAS PETYISINUA U CAMOpPEryJsinus y pacteHuid. durorop-
MOHBI M1 CUHTETUYECKHUE PETYISATOPHI POCTa U PA3BUTHUS PACTEHUN B OMOTEXHOJIO-

run. Pons ¢uToperynsnnm B pacTeHUEBOICTBE.

Pazgen Ne 5. BUoTeXHO10rMsi MUKPOOPTraHU3MOB.

['eneTrueckrie OCHOBBI OMOTEXHOJIOTUN B CHUMOMOTHYECKOH a30T(hUKCAIINH.
Bbo6oBo-pu300MaTbHBIN CHMONO03 U CUMOMO3BI PACTEHUH C IIHAHOOAKTEPUSIMHU.
buotexHoI0rMs KOPMOBBIX MPENAapaToB U Apoxsken. [lomyuenne KOpMOBBIX Oe-

KOB, BUTAMHWHHBIX IIPCIIaApaTOB, JIMIINAOB 1 q)epMeHTOB.



IIpaBuia no TexHuke 0e30MaCHOCTH NPH padoTe B J1adopaTopuu

[Ipu npoBeneHnu paboT HYXKHO COOIIOAATh OOIIME MpPaBUJIa TEXHUKH 0€30-
MAaCHOCTH, BBIMOJHEHUE KOTOPHIX 0053aTENBHO AJII KaXKJO0ro padboTaroliero B ja-
OopaTopuM HE3aBUCHUMO OT XapaKTepa IKCIEPUMEHTA.

1. Bo Bpemsi paGoThl B Ja00paTOpuu HEOOXOIUMO COOII0AaTh YUCTOTY, TH-
IIUHY U TTOPSIIOK.

2. K BBINOJHEHUIO KaXJA0W pabOThl MOTYT MPHUCTYMNaTh TOJBKO CTYACHTHI,
MPOIIENINE UHCTPYKTAXK MO TEXHUKE 0€30MacCHOCTH, YTO (PUKCUPYETCS B CICIIH-
aJLHOM >XKypHaJe.

3. Pabouee mecTo cnemyer naepxaTh B 4ucTOTe. Henb3s 3arpoMoxaaTh e€ro
NOCy/10M, OyMaroi U HEHY>KHBIM MaTEepHAIOM.

4. Tlpu HarpeBaHUM XKUAKOCTEH U TBEPABIX TeN B MPOOUpKax MO0 B Kojibax
HEJIb3sI HAITPaBJIsTh OTBEPCTHE COCY/a Ha ce0s WIIU Ha COCe/IeH.

5. Kareropuuecku 3amnpemaercs npoOoBaTh Kakue-I1u00 BelecTBa Ha BKYC.

6. Ilpu B3BemIMBaHWMU 3aIPEIICHO HACHINATh XUMHUYECKHE BEIIECTBA HEIO-
CPEIICTBEHHO Ha YaIllKy BECOB.

7. Bcro nocyay nocie paboThl ClIeIyeT cpasy ke TIIATeIbHO BHIMBITh.

8. Ilpu oOpaleHnn co CTEKISHHON XHMHUYECKOHN MOCy/IoN U mpubopamu He-
00X0IMMO COOI0aTh MEPBI MPEAOCTOPOKHOCTH. CTEKISHHYIO MOCYNY CIEeNyeT
Jep’KaTh OCTOPOXKHO, HE CKMMas €€ CUIIbHO majbllaMd. MBITh TOCYAY epIiamMu
WA CTEKJISTHHOM MAJIOYKOW HAJI0 aKKYpPaTHO.

9. UccnenoBanus HEOOXOIMMO ITPOBOJMTEL B O€JIOM Xajare, YTOObI H30ekKaTh
MOPYU OJICKbl XUMUYECKUMHU PEAKTUBAMU U JIJIsi COOJIIOJICHUS] CTEPUIIBHOCTH BO
BpeMs pabOTHI.

10. BeumuBaTh B pakOBWUHBI OCTAaTKHU CTEPHIM3YIOIIUX BEIMIECTB, OTPaOOTaH-
HbIE TUTATEIbHBIE CPEABI CTPOTO 3AMPEIIEHO.

11. CrnupToBYIO rOpENKy CIEAYET COAEPKATh B YUCTOTE, BTN OT OTKPBITHIX
HMCTOYHUKOB OTHSI, HE JIOMyCKasi CUJIBHOTO HarpeBaHUsl pe3epByapa; Helb3s OCTaB-

JIATh 30KCHHYIO CIUPTOBKY 0€3 MpUCMOTpa.



12. HarpeBaHnue pacTBOPOB M MUTATENbHBIX CpPeJ HEOOXOIUMO MPOBOJIUTH B
CTEKJITHHOM MOcyie Ha acO0eCTOBOM CEeTKE.

13. Tlpu nonafgaHuy KUCIOTHI HA KOXKY HYKHO HEMEIJIEHHO €€ CMBITh BOJOM
1 00paboTaTh NOPaKEHHbBIE YYACTKU T€JIa MbLIBHBIM PACTBOPOM.

14. TIpy BO3HUKHOBEHHH IOKapa CIEeAyeT HEMEAJIEHHO OTKIIOUUTh AJIEKTPO-
npuOOpPHI, 3achllaTh MECKOM WM HAKPBITh OJESJIOM odvar Bo3ropaHus. bonbinoe
IUIaMsi TYIIUTh C TOMOUIBIO OTHETYIIUTENS.

15. Ecamn Ha KOM-TO 3aroputcs oJiexa, MOCTPaIaBIIEro cieayeT 00JuTh BO-
JI0M, HEMEJIJIEHHO TOJOXHUTh Ha TIOJ U HAKPBITh OJIESAITIOM.

16. ITo oxoH4yaHuu pabOTHl HEOOXOAUMO paboyee MECTO MPHUBECTH B IMOPS-

JIOK, IPOBEPUTH, BHIKIIFOYEHBI JIH 3JIEKTPOIPUOOPHI U BO/IA BJIA0OPATOPHUH.

Tema 1. Texnuka BBeJeHHs B KYJbTYPY in vitro u KyJbTHBUPOBAHHE

U30JIMPOBAHHBIX KJIETOK U TKAHEH pacTeHu

Krnerounas mmxeHepus (KJI€TOYHAsi U TKaHEBas OMOTEXHOJIOTHS) OCHOBaHA
Ha WMCMOJB30BAHUM TMPUHIMIIMATIFHO HOBOI'O METOAA — METOAAa HM30JUPOBAHHOU
KyJbTYPBI KJIIETOK 3YKapPUOTHUYECKIX OPTaHU3MOB (PACTEHUH, KUBOTHBIX ).

BripamuBanue M30IMpOBaHHBIX KJIETOK U TKaHEW HAa MCKYCCTBEHHBIX MHTA-
TENBHBIX cpemax (in vitro) B CTEPUIIBHBIX YCIOBHSIX MOJYYHIIO HAa3BaHUE METOAA
KYJbTYpPbl U30JIUPOBAHHBIX TKAHEH.

Metonpl KyJIbTUBUPOBAHUS M30JMPOBAHHBIX (DparMEHTOB PACTEHHI OCHOBA-
HbI Ha UCCJEJOBAaHUU Ba)KHOTO CBOWCTBA PACTUTEIBHON KIIETKH — TOTUIOTEHTHO-
CTH.

TorunorentHOCTh (1aT. Totus —Bech, potentia -cuaa) — 3TO CBOWCTBO KIETKH
peann3oBaTh T€HETHYECKYI0 HH(popManuio, obecrneunBammyo e€¢ auddepeHiu-

POBKY U pa3BUTHE JI0 LIEJIOTO OpraHu3ma.



TOTUTIOTEHTHOCTBIO 00TAIal0OT OIUIOJOTBOPEHHBIC SUICKICTKA PACTCHHHA W
STATIO YKUBOTHBIX OpTaHu3MOB. UTo KacaeTcst AuddepeHIIMPOBAHHBIX KJIETOK, TO Y
KUBOTHBIX TOTUIIOTEHTHOCTH MPHUCYIIA TOJTHKO HEKOTOPHIM KJIETKaM KHIIICYHOIIO-
JOCTHBIX. Tak, COMaTHYECKHE KIIETKH THUAPHI Taf0T Hayajio HOBOMY OpraHu3My. Y
BBICIIIMX JKUBOTHBIX C PaHHHUX JTAIllOB AMOPHOTreHE3a, ¢ HA4YaJOM CIeIhaIn3aluu
KJIETOK, TOTUIIOTEHTHOCTh HE peanu3yercs. OaHaKO KJICTKH, W30JIMPOBAHHBIC W3
SMOPHOHOB MJICKOIUTAIONINX, B YCIOBHSIX KYJIbTUBHPOBAHHUS CIIOCOOHBI COXpa-
HSATH ILTIOPUTTOTEHTHOCTD — CITOCOOHOCTh AU(()EepeHIIMPOBATHCS BO BCE THITBI KIIe-
TOK KaK COOCTBEHHO 3apojblllla, TaK W IKCTPAdMOPHOHAIBHBIX TKaHEW. Takue
KJIETKW TTOJTYYHJIM Ha3BaHHE SMOPHUOHAIBHBIX CTBOJIOBBIX KJIETOK, C HUMH CBSI3bI-
BAIOT PEIICHHE MPOOIEMBI TIEpeCcaIKu TKaHEH.

VY pacreHuil B TPUPOJHBIX YCIOBUSAX TOTHUIIOTCHTHOCTH MOTYT MPOSBJIATH U
CICIMAIM3UPOBaHHbIC KICTKH. IIpuMep TOMYy — BereTaTMBHOE pPa3MHOXKCHHE, B
TOM YHCJI€ HAOIIOACHUS B pe3yjbTaTe pa3BUTHs pPACTEHUN U3 KIETOK JIMCThEB Oe-
TOHUHU, KAJIAHXO0€ U JIP.

TOTUIIOTEHTHOCTh y pacTeHUN peanu3yeTcs MpU 3aKHUBJICHUM PaH; Ha paHe-
BOIl TMOBEPXHOCTH pACTeHUH B pe3yjbTaTe HEOPraHU30BAaHHOHN mposudepannu
KJIETOK MPOUCXONT pa3BuTue Kamryca (nat. Callus — M030:1b, TOJICTas KOXKA).

Kannyc crocoOcTByeT 3axkuBieHnio pad. O HaKO MHOTHE OJHOJOMHBIC pac-
TEHUSl YTPaTHJIM CIIOCOOHOCTH K OOpa30BaHMIO Kajllyca M BEreTaTUBHOMY pa3-
MHO>XECHHIO.

B skcnepuMeHTaNbHBIX YCIOBHUSAX 1IN Vitro MpU BhIpAaIUBaHUH (ParMeHTOB
TKaHEeW, OPraHoB (IKCIUIAHTOB) WJIM KJIETOK Ha MCKYCCTBEHHBIX MUTATEIBHBIX Cpe-
JaX BO3MOJKHA peaju3alus CYMpPEeCCUPOBAHHOW (ITOJABICHHOW) in ViVO TOTHIIO-
TEHTHOCTH. DTO OCYIIECTBISETCS MO JEHCTBUEM PETYISATOPOB POCTa M PA3BUTHS
¢uToropmonoB. Peanmzarus cynpecCHpOBaHHOHM in VivOo TOTUIIOTEHTHOCTD JIeT4e
BCETO OCYIIECTBISCTCA KaK MPHU KYJIbTUBUPOBAHUU MEPUCTEMATHUYECKHX KIETOK,
M30JIMPOBAHHBIX U3 KOHYMKOB KOPHEH M MOYEK M UCTIOJIB30BAHUS CIOKHBIX TI0 CO-

CTaBy KyJbTYPaJIbHBIX CPEJl, TAK U MPU KYJIbTUBUPOBAHUH KAJTyCa. ITU MOIXOAbI



ObLIM yAauHO peanu3oBaHbl B 30-e roJbpl B paboTax aMEepUKaHCKOro MccieqoBaTe-
a5 ®.Vaiita u ¢panysckoro uccinenonareins P.I'oTpe, KOTOPBIX NPUHATO CUATATH
pOJIOHAYAJIbBHUKAMU COBPEMEHHBIX METOJOB KYJIbTUBUPOBAHUS H30JIMPOBAHHBIX
OpPraHoB U TKaHEW PACTEHUM.

Ponb KynbTyphl H30JIMPOBAHHBIX KJIETOK U TKaHEW B OMOTEXHOJIOTHH CIIENYET
paccMaTpuBaTh B 3 HalpaBICHUAX:

1) cBsi3aHO CO CITOCOOHOCTBHIO M30JMPOBAHHBIX PACTUTEIBHBIX KICTOK MPOAY-
[UPOBATh LIEHHbIE ISl MEAUIIMHBI, Tap(PIOMEpPUN BEIECTBA BTOPUUYHOIO CUHTE3A:
aJIKaJIOUIbl, CTEPOUIbI, TJTMKO3U/IbI, TOPMOHBI, 3(UPHBIE MACIIa;

2) WCIOJB30BAaHHUE KYJIBTYpPhl W30JIMPOBAHHBIX TKAHEW JJISi Pa3MHOXCHUS H
O3JOPOBJICHUS TOCAT0YHOr0 Marepuana. ITOT METOJl, Ha3BAaHHBIM KIOHAJIbHBIM
MUKpPOpPa3MHAKEHHUEM PACTEHUM, MO3BOJISIET MOAYy4aTh OT OJHOM MEpPUCTEMBI COT-
HU TBHICSY PACTCHUH B rOJ;

3) HCIOJB30BAHUE M30JUPOBAHHBIX KJICTOK B CEJCKI[MHM PACTCHHM, NAIOIIce
BO3MOXXHOCTh TOJTYy4YaTh OBICTPOPACTYIIME PACTEHHUS, YCTOWYMBBIE K Pa3IUYHBIM
HEeOJIaronpuaATHBIM (haKTOpaM Cpelbl: 3acyxa, HU3KHE U BBICOKHE TEeMIIEpaTyphl,
007e3HU, TSHKENbIE METaJUIbI U T.JI. JTO HaIlpaBJieHHUE MPEAYyCMaTPUBAET CO3/IaHHE
HOBBIX PAacTEHUU MyTEM CIUSHUS HU30JIMPOBAHHBIX MPOTOIIACTOB U MOJYYEHUS
comatnueckux rudpuaoB. [lepeHoc B U301MpOBaHHBIE MPOTOILIACTHI YUY KEPOIHBIX
F€HOB METOJaMU I'€HHOW MHXKEHEPHUH MO3BOJIAET MOJy4aTh B JalbHEUIIIEM pacTe-
HUS C HOBBIMH HacCJI€AyEeMbIMH CBOMCTBAMH.

[MutarenbHble cpeabl AJisl KYyJIbTUBUPOBAHUS M30JUPOBAHHBIX KJIETOK M TKa-
HEell JIOJDKHBI BKIIIOYATh BCE HEOOXOJIMMBIE PACTEHUSM MAaKpOdJIEeMEHTHl — 3T0 N,
P,K,Ca,Mg,S,Fe u mukpoanementsl B,Mn,Zn,Cu,Mo, a Tak »*e BUTaMHUHBI, yIJje-
BOJIBI (TJTFOKO3a WIIM caxapo3a B KoHIeHTpanuu 2-3%), GuToropMoHs! (ayKCHHBI U
IUTOKUHUHBI, KOTOPbIE HEOOXOAUMBI JJIsl ACJICHUS KJIETOK) WIIM KX CUHTETUYECKHE
aHanmoru. Kpome Toro, B cocraB nuratenbHbix cpes BxoauT DJTA (3tunenaua-
MUHTETPAYKCYCHAsl KUCJIOTa) WIK €€ HaTpUeBas COJIb, KOTOPBIE YJIy4dlIalT JOC-

TYIIHOCTD 2KCJIC3a IJIs KIICTOK. B kadecTBe HCTOUYHHKOB AYKCHHOB B IIMTATCJIbHBIX
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cpenax UCHONb3YIOT 2,4-nuxI0pPEeHOKCUYKCYCHYIO0 KUChoTy (2,4-J1), uanonun-3-
ykeycnyto kuciory UVK, nadptunykcycnyro kuciory HYK. B kauectBe nctounu-
KOB [IUTOKUHUHOB UCIOJIB3YIOT KHHETHH, 6-0eH3mnamunonyput bAITI, 3eatum.
JI71s1 mpUTOTOBIEHUS TBEPABIX MUTATEIBHBIX CPEJ UCIOJIB3YIOT arap-arap, Ko-
TOPBIN npeacTaBisieT coO0M noaucaxapu/l, NoJy4aeMblii U3 MOPCKUX BOJOPOCIEH.
JI71s1 yenenmHoro KyJibTUBUPOBAHUS U30JUPOBAHHBIX KJIETOK U TKaHEW pacre-
HUN HE0OXOAMMO COOIOJATh OMPEIEIEHHBIC YCIOBHS BhIpallUBaHUs. BOIbIINH-
CTBO KaJUTyCHBIX TKAaHEH HE HYXXJIAIOTCS B CBETE, TaK KaK HE MMEIOT XJIOPOILia-
cTOB. BrnaxkHocTh B KOMHaTe AoikHaA cocTaBisiTh 60-70%. bonee cyxoi Bo3myx
CIOCOOCTBYET YCBHIXaHUIO MUTATEIBHOW Cpeabl B MPOOUPKAX U KOJIOAx, €Clu OHU
3aKPBITHl BATHBIMU MPOOKAMU M HAPYIICHHUIO YCIOBUM KyJIbTUBUpOBaHUs. JJis 110-
BBIIIICHUS BJIAXXHOCTH B KOMHATE CTaBAT MOAOHBI C BOAOW. OnTuManbHas TeMIie-

paTypa AJig OOJIBIIMHCTBA KYJIbTUBUPYEMBIX TKaHeH 25-26 TpagycoB.

Pa6ora Nel. IIpuroroBiieHHe NUTATENBHBIX CPe/l sl KyJbTUBUPOBAHUS
U30JIMPOBAHHBIX KJIETOK U TKAHEH pacTeHU

[lossicHenue. KoMnoHEHTHI CpCabl IJIA BbIpallIMBAHUA PACTHUTCIIBHBIX KIICTOK

U TKaHEH MOXKHO Pa3AeNUTh Ha 6 OCHOBHBIX T'PYIII, YTO OOBIYHO OTpa)KaeT Mopsi-
JIOK TIPUTOTOBIICHUSI KOHIEHTPUPOBAHHBIX MATOYHBIX PACTBOPOB: MaKpPOIJIEMEH-
ThI, MUKPOJIEMEHTBI, ICTOYHHUKH KEJe3a, BATAMUHBI, ICTOUHUKH yriepojaa, Gputo-
TOPMOHBI.

OcHOBOI JUTsl BCEX MUTATENBHBIX CPEJl I KyJIbTUBUPOBAHUS PACTUTEIBHBIX
AKCIIAHTOB SIBJISIETCS CMECh MUHEPAIBHBIX COJNECH. DTO COCIMHEHHS a30Ta B BHJIEC
HUTPATOB, HUTPUTOB, coJield amMoHus; pochopa — B Buze ¢ocdaToB; cepbl — B BU-
ne cynabdaToB; a Takke pactBopuMbix coneii K, Na*, Ca™, Mg"™. XKene3zo wuc-
nosib3yetcst B Bune xenatoB [FeO4 wmm FeoO4 + DITA (3TUnenauaMuHTETpayK-
cycHas kucnota) uiu e€ HatpueBas cosib Na DJITA (tpunon b)] — naubonee noc-

TynHOU ¢opme ISl yCBOCHUSI PACTUTEIbHBIMU TKAHIMHU.
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Azort, ¢docdop, cepa BXOAAT B COCTaB OPraHUYECKUX COEAMHEHHI: OENKOB,
KUPOB, HYKJIECUHOBBIX KHUCIOT. JKene3o, MMHK, MapraHel, MoJuOeH, KOoOaabT B
coueTaHuu ¢ nopdupruHaMu 00pPa3yrOT MAKPOMOJIEKYJIbl MUTMEHTOB (POTOCHHTE3A
(xmopoduiia), OKHCIUTEIHLHO-BOCCTAHOBUTEIBbHBIX (PepMEeHTOB (KaTanasbl, Iie-
pokcuaasbl, noaudenonokcuaassl). CrenoBaTesbHO, BCE 3TU COEIMHEHUS BBINOJ-
HAIOT B KJIETKaX U TKaHIX CTPYKTYpHYIO QyHKIMIO. B TO ke Bpems nonsl K+, Na+,
Cat++, Cl —, H + neobxoaumsl aiis peryisiuuu pH cpensl u noanepxanust Gpusmo-
JIOTUYECKUX TPAJMCHTOB KIIETOK (Typropa, OCMOTHYECKOTO JIaBJICHHS, MOJSPHO-
CTH).

B kadecTBe ucTouHMKa yriepojaa Jisi OMOJOTUYECKUX MaKpPOMOJIEKYJI, a TaK-
e MPU KyJIbTUBUPOBAHUH Te€TEPOTPOGHBIX TKaHEH (Ka/UTyCOB U CYCIICH3UI) B THU-
TaTeJIbHbIE CPebl JOOABISIIOT yrieBobl B KOHIIeHTparuu 20-60 r/1. OOBIYHO 3TO
aucaxapuibl (caxaposa), MOHOCaXapubl (TeKCO3bl: TII0KOo3a U (PpyKTO3a, MEHTO-
3bl: Kcuiio3a U Apyrue). [lonucaxapuapl B MUTATENbHBIX CpelaxX MPAKTUYECKH He
UCTIONIb3YIOTCS. TOJNBKO HEKOTOphIE THIBI TKaHEW (OMyXOJIEBBIE), COAEpKaIlNe
TUAPOJIUTHYECKHE (DEPMEHTHI, BRIPALTUBAIOT HA CpefaxX ¢ KpaxmalioM, padhuHO30H,
LIEJUI0OOMO30H.

JIist cTUMyIsIiuu OMOXUMHUYECKUX PEAKIUN B KIETKE MCIOIb3YIOT OMOJIOTH-
YecKue Karanu3aTopsl — BuTamMuHbl rpynmsl B (B1, B6, B12), C (ackopOuHOBYIO
KUcioTy), PP (HUKOTHHOBYIO KUCIIOTY), ME30OMHO3HUT.

Tuamun (B1) BxoauT B coctaB mupyBaTaekapOOKCHUIIA3bl, Y9acTBYeT B Ipe-
BpaLICHUSX YIJIEBOJIOB.

[Mupunokcun (B6) B Bume dpocdoprokuciaoro spupa BXOAUT B cocTaB (dep-
MEHTOB JIEKapOOKCUIMPOBAHUS U NIE€PEaMUHUPOBAHUS AMUHOKHUCIIOT.

HukorunoBas kucnora (PP) B Buae amujaa BXOAUT B COCTaB JETUAPOreHa3
HAJl n HAI®, kaTtanu3upyomux JOHOPHO-aKienTopHyto uens H+ (otastue H+
OT MOJIEKYJl OpPraHMYECKHX BEILECTB).

Jlns ynpanienus: npoueccamu GopmMooOpa3oBaHusi B KyJbType TKaHEe HE0O-

XOJIUMbI OMOJIOTUYECKHUE PETYISATOPHI POCTA U PA3BUTHUS — (PUTOTOPMOHBI. DTH
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BellleCTBa BIUSIOT Ha Auddepernuanuio u neauddepeHunanuio KIeToK U TKaHEeH,
MHULUUPYIOT TUCTOTEHE3, UHAYLUPYIOT JEJIEHUE U PACTSKEHUE KIIETOK, Y4acTBY-
I0T B MIPOIIECCax CTapeHUs] U CO3peBaHus, JIMOO CTUMYIUPYIOT, TUOO0 UHTUOUPYIOT
pPOCT W Pa3BUTHUE KIETOUHBIX KYJIbTYp, 00yclaBIuBaiOT GopMupoBaHue mnoja. B
OMOTEXHOJOTUYECKUX HCCIAEAOBAHUSAX Yallle MCMOJIb3YIOT TOPMOHBI, CTUMYJIHU-
pYIOIIME POCT U Pa3BUTHE: ayKCUHBI, HIUTOKUHUHBI, THOOEPEITUHBI.

Ayxcunbl: UYK — B-ungonun-3-ykcycnas kucnora, UMK — nngonumn-3-mac-
nsinast kucnota, HYK — a-nadtunykeychas kucnota, 2,4-J1 — 2,4-nuxnopdeHokcu-
YKCyCHasi KUCTIOTA.

[uTOKMHUHBI: KUHETUH — 6-QypdypunamunonypuH, 3eatu, NN-audeHu-
MoueBuHa, 6-bAIl — 6-0eH3mIaMUHOTTYpHH.

['u66epenmuubl: THOEppEIIOBas KUCIIOTA.

B kauectBe Ouonormyeckux q00aBOK Il MHIYKLIMUA TMEPBUYHOTO Kajuryca
MOKHO HCIOJIb30BaTh pacTuTebHble AKCTpakThl (10-15 % oT obmero o6bEma
Cpelibl): KOKOCOBOE MOJIOKO (3KMJIKHI HIOCIIEPM KOKOCOBOTO OpeXa), BBITSHKKU U3
HE3peNbIX 36pPHOBOK KYKYpY3bl (JIydllle B MEPUOJ MOJOUYHOM CIENOCTH), KOTOphIE
coliepKaT IUTOKUHUHBI — KUHETUH U 3€aTUH (6-TH 3aMellIeHHbIe aMUHOITYPUHBI) U
NN-nudenumMoueBUHY.

B kynbType in vitro IpUMEHSIOT KUIKAE U arapu30BaHHBIC (TBEP/BIC) CPEIbI.
Kunkue cpenbl UCHOMB3YIOTCS JUIsl KyJbTUBUPOBAHUS CYCIICH3UH, KaJIyCOB, U30-
JIMPOBAHHBIX OPraHOB U TKAHEH, pacTeHUK-pereHepanToB. [Ipu stom mis noaaep-
KaHUS SKCIUIAHTOB B MPOOHMPKH CO CPEIOM MOMEMIAIOT CHEIHAIbHBIE MOCTHKH-
MOAJIEPKKU U3 (GUIBTPOBATILHON OyMaru Wi CHHTETHYECKUX TTOPUCTHIX MaTepHa-
JIOB.

Arapu3oBaHHbIE CpeJlbl TOTOBST Ha OCHOBE arap-arapa — rnojucaxapuaa, BXo-
JSITIIETO B COCTaB MOPCKUX BOJOPOCIEH, KOTOPBI 00paszyeT ¢ Bojoi remb npu pH
5,6-6,0. nHOT/Ia B KA4eCTBE YIUIOTHUTENS W 3aMEHUTENS arap-arapa HCIOIb3YIOT

nonuakpuiamuneie renu (ouorenu) P10 u P200.
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B nHacrosmee BpEMsA U3BCCTHO 0O0JIBIIIOE YHCIIO Ppa3/IM4YHBIX 110 COCTABYy IIHMTA-

TCJIBbHBIX CPCI, HO HauOoJIee JacTo MMPHUMCHACTCS BbIpAalllTUBAHHUC M30JIMPOBAHHBIX

TKaHel B ycioBusXx in vitro cpena T.Mypacura u @.Ckyra (tabi.1)

Tabmuua 1 — CocTaB nUTATENBHBIX CPEJl s KYyJbTUBUPOBAHUS U30JIUPOBAH-

HBIX TKaHEW pacTeHUN

KommnoHeHThI MUTaTeIbHOU

KoHueHTpaius, Mr/j, TUTaTeIbHBIX CPe

Mypacure-
cpenabl ["ambopra Vaiita
Ckyra (MC)
Na,SO4 - - 200
Ca(NO3)2 - - 200
NH4sNO3 1650 2500 -
KNO3; 1900 - 80
KCI - - 65
CaCl; *2H,0 440 150 -
MgSO, *7 H.0 370 250 360
(NH4),SO,4 - 130 -
KH2PO4 170 - 16,5
NaOITA 37,3 37,3 37,3
FeSO4 * 7TH,0 27,95 27,95 27,95
NaH,PO4 * H,O - 150 -
H:BO3 6,2 3,0 1,5
MnSO4 * 4H,0 22,3 10,0 4,5
ZnSO4 * THO 8,6 2,0 1,5
Kl 0,83 0,75 0,75
Fe2(S04)s3 - - 2,5
Na,MoO, * 2H,0 0,25 0,25 0,0025
CuSO4 *5 H,O 0,025 0,025 0,02
CoCl, *6 H.O 0,025 0,025 -
[mnun 2 - 3,0
Mezouno3ut (ButamuH BS) 100 100 10,0
HukoTtuHoBas kucnora (BuTa- 0.5 1.0 0.5
MuH B3)
[Tupunoxcun (ButamuH B6) 0,5 1,0 0,1
Tuamun (Butamuu B1) 1 10,0 0,1
Caxapo3sa 30000 30000 20000

JIns1 ICKYCCTBEHHBIX MUTATEIBHBIX CPEJl PACTBOPBI MAKPO- U MUKPOCOJIEH TO-

TOBAT 3apaHee U UCMOJIb3YIOT MHOTOKPATHO. JTO MaTOYHbIE (KOHIICHTPUPOBAH-
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HbI€) pacTBOPbI. VX XpaHAT B CiEUaIbHBIX YCIOBHIX: MAKpO- U MUKPOCOJIHU B XO-
JOIUIBHUKE B COCYJax C NpUTepThIMU NpoOkamu npu 0...+4°C; BuTamMunsl, HpUTO-
0,
TOPMOHBI, (PEPMEHTHI, PACTUTEIbHBIE SKCTPaKThl — NpHu -20°C B HEOONBIIKX MO 5-
10 M1t cocynax ¢ mpoOkaMu (TTEHUITUIIOBBIE (PIIAKOHBI).
CoctaB MaTOYHOTO pacTBOpa nuTaTesbHOU cpeasl Mypacure-Ckyra (MC)
Mpe/cTaBlieH B Tabnuie 2.

Tanuna 2 — CoctaB MatoyHoro pactsopa no MC st IpUroToBIEHUS TUTA-

TEJILHOW CPEbI

Kon-Bo MaTouHOTrO
pacTBopa JJis IPUro-
KomMmmnoHeHTBI Hagecka
TOBJEHUs | 11 muTa-
TEJIBLHON CPEIbl, MJI
Makpocomnu, T Ha 1 T MaTOYHOTO pacTBOpa
KNOs3 38
NHsNO3 33 50
KH,PO4 3,4
MgSO, *7 H,0O 7,4
CaCl; *2H,0 8,8 3)
Muxkpoconu, mr Ha 100 MJ MaTo4yHOTrO pacTBOpa
H3BOs 620
MnSO, * 4H,0 2230
ZnS0O4 * TH,0 860
KI 83 1
Na,MoO, * 2H,0 25
CuSO4 *5 H;0 2,5
COC|2 *6 H,O 2,5
Xemnat xene3a, mr Ha 100 Mu1 MaTOYHOTO pacTBOpa
Na,3TA 745 5
FeSO, o957

Mato4HbIe pacTBOPBI MAKPOCOJICH OOBIYHO MPEBOCXOIAT paboymne Mo KOH-

uentpauu B 10-40 pa3, mukpoconen — B 100-1000 pa3, Buramunos — B 1000 pas.

PactBOpBI HUTOrOPMOHOB KETATEIHHO TOTOBUTH HETIOCPEICTBEHHO MEPE]T

paboToii co cpeaamu.




JIs mpUrOTOBJICHUSI MATOYHOTO PACcTBOpPa MAaKpO- M MHUKPOCOJEH KaXKIyIo
COJIb PacCTBOPSIIOT B OTJENIbHOM CTaKaHYMKE MPU HArpeBaHHUM, 3aTEM CIUBAIOT U
JIOBOJISIT IO HY>)KHOTO 00bema. B OXJIakJIeHHYI0 cMEeCh MHUKPOCOJEH MOCIeAHUM
N00aBISIOT PacTBOp COJeH MOJIMOAEHA, @ B MAKPOCOJIM — PacTBOP COJIEH MarHus
(n71a mpeIoTBpaIeHUs BBIMAICHUS OCaIKa).

MartouHbie pacTBOPHI XJIOPUCTOTO KaJbIMSl W XeJlaTa Keje3a (CEpHOKHCIOe
xenezo + DJITA, mu6o Na DJITA — tpusion b) roTOBAT U XpaHIT OTAEIHHO OT
JIPYTUX COJIEH.

KonienTprpoBaHHbie pacTBOPbl BUTAMHHOB TOTOBST CIEIYIOIIUM 00pa3oM:
10-kpaTHBIC HABECKH PacTBOPSIOT B 10 MJI JUCTHILTUPOBAHHOW BOBI KaXKIBIA OT-
JIEIBHO.

DUTOrOPMOHBI — ATO BEIIECTBA, KOTOPHIC IIOXO pacTBOpstoTcs B Boje. Ilo-
sTomy mipeaBaputenbHo 100 Mr BemecTBa pacTBOPSIIOT B HEOOBIITUX KOJUYECTBAX
(0,5-2,0 mn) criupra (aykcunsl, ruooepemunsl), 0,5-1 # HC1 wiou KOH (uuroku-
HUHBI), 3aTEM MOJOTPEBAIOT /10 MOJHOTO PACTBOPEHUS (KpoMe aOCIM30BOM KHUCIIO-
Thl M KHHETUHA) U 10BOJAT 10 100 M o6bema (1 Mit comgepkut 1 Mr BemiecTna).

Marepualibl 1 O6ODVI[OBaHI/IG. XHUMHYECKHE CTaKaHBbI, KOJI6I>I, MCPHBIC TUJINH-

JpbI OT 5 Mt 110 2 11, ipooupku, umnetk ot 0,01 mur 1o 10 M1 UK 103aTOPHI, BECHI
aHanutudeckue A0 500 r, Bechl TopcuoHHbIe 10 100 Mr, MUHLETHI, HOKHUIIHI,
IITATEH, SJICKTPOIUIUTKH, MAarHUTHBIC MEIIAJIKH, XUMUUECCKNE PEaKTUBBI WM TO-
TOBBIC MATOYHBIC PACTBOPHI MAaKpO- U MUKPOCOJIeH, BATAMUHOB, (DUTOTOPMOHOB.

Xon pabOTHL.

1. B xumuueckuil cTakaH €MKOCThbIO 2 J1 moMecTuTh 20 T caxaposbl, JOJUTh
TUCTUIUTMPOBaHHOM Boaoit 10 400 MI1 1 pacTBOPUTb.

2. JloGaBUTH K pacTBOPY caxapo3bl S0 MJI MaTOYHOTO pacTBOpa MakKpocoiei, 1
MJI MUKPOCOJIEH, 5 MJT XeaTa KeJe3a, S MJI XJIOPUCTOTO KalbLHs.

3. [IpuroToBuTh arap: HaBecKy 7 T IOMECTHTh B CTaKaH U 3aJUTh BoAoi 110 200
MJI, PaCTBOPHTh, HArPEBAS IJIMTKE WJIM Ta30BOM TOPEJIKE, MPHU MOCTOSIHHOM MOME-

IMBaHUU. ['0TOBBIN arap IOJUTh K PACTBOPY COJIEH.
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4. IlutatenpHyl0 Cpely JOBECTH 0 HYXHOro oodbema (1 J1) IucTuIMpoBaH-
Holt Bogoul. M3meputh pH cpensi: ecnu pH mpesbimaer 5,5-6,0 nob6aButh He-
ckonbko kanenb 0,1 H# HCL, ecau Hmxe storo 3uadueHus — 0,1 a KOH.

5. 'oTOByIO MUTATENBHYIO Cpey Pa3iauTh B MpoOupku Ha 5...10 MM oObeMa,
3aKpbITh MPOOUPKU BATHBIMU MPOOKAMH, TOMECTUTh MPOOUPKH B METAIMUECKHE
IITaTUBEI.

6. llTaTuBbI ¢ MpoOHpPKaMu 3aBEPHYTH B LEI0()aHOBYIO Oymary (4ToObl B aB-
TOKJIAaBE HE OTKPBLIUCH TPOOKH ).

7. ITomecTUTh MITATUBBI C MPOOUPKAMH B aBTOKJIAB U MPOABTOKIABUPOBATh.

KOHTDOJ'IBHBIC BOIIPOCHI.

1. Ha uém ocHOBBIBaeTCS KJIETOYHAsI MHKEHEPUS?

2. UTo Takoe TOTUIIOTEHTHOCTh?

3. Ha3zoBuTe OCHOBHBIE KOMITIOHEHTHI TUTATEIBHBIX CPE/I

4. Kakwe BellecTBa UCIOIB3YIOT IS YIIpaBieHUs npoieccamu hopmoodpa-
30BaHUS B KYJIbTYpe TKaHEH?

5. Kak roToBsiT MaTo4HbIC PaCTBOPBI 4JISI IMUTATCIIBHBIX CpCI[?

PabGora Ne2. MeToabl cTepuin3anuu 000py10BaHNsl NIPH NMPOBeIeHUHU
padoT ¢ KYJbTYPOil M30JIMPOBAHHBIX KJIETOK M TKAHEH pacTeHuil
[osicuenne. OOHUM M3 OCHOBHBIX YCJIOBUM YCHEIIHOTO KYJIbTHBUPOBAHUS
M30JMPOBAHHBIX OPTaHOB, TKAHEH, KIETOK U MPOTOIJIACTOB SIBIISIETCS COOMIOACHHUE
cTporoi crepuibHOCTU. [luTaTenpHas cpema sIBISIETCS MPEKPAcCHBIM CyOCTpaTOM
JUTSL pa3BUTHS B HEM MUKPOOPTaHU3MOB, a U30JIMPOBAHHBIE OT pacTeHus ¢parMeH-
ThI (3KCIUJIAHTHI), KOTOPHIE MOMEIIAIOT HAa MUTATEIbHYIO CPEY, JIETKO MOPaKar0TCs
MUKpoopranuzmamu. [losTomy Hago CTepwIM30BaTh KaK SKCIUIAHT, TaK W MUTA-
TeIbHYIO0 cpeAy. Bce MaHUNynsiquuM ¢ M30JUPOBAaHHBIMU TKAaHSMU (BBEJCHHUE B
KyJbTYpY, M€pecajKa Ha CBEXKYIO0 IUTATEIbHYIO CPEy) IPOBOJAT B ACENTUYECKOM
MOMEIIEHUH CTEPUIBHBIMU UHCTpYMEHTaMU. CTEPUIIBHOCTh HAJI0 COOMI0OATh U BO

BpeMsl KyJIbTUBUPOBAHUS N30JMPOBAHHBIX TKaHEH, 0COOEHHO IPH Nepenaje TeM-
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nepaTypbl U BIAXXHOCTH, TaK KaK MPHU 3TOM MPOOKU CTAHOBSITCS BIXKHBIMU U TIO
HUM B IPOOUPKY MOT'YT MPOHUKATH MUKPOOPTaHU3MBI.

Cmepunuzayus namunap-ookca. JlamuHap-00KCHI MpeJHA3HAYEHBI IJIs1 KYJIb-
TUBUPOBAHUST M30JIMPOBAHHBIX KJIETOK, TKAHEH M HEKOTOPBIX APYrux padbot, Tpe-
OYIOIIUX CTEPWIBHOCTU, KOTOpash 00eCrneyrBaeTcsl ¢ MOMOULIbI0 OaKTepUaIbHbIX
BO3AyIIHbIX (GunbTpoB. 3a 40...60 MUH 10 Hadana pabOTHI JaMUHAP-O0KC 00Iy-
4aroT OaKTePUITUAHBIMU yIbTPaA(PHOIETOBHIMU JIAMIIAMHU.

[lepen Havyamom paboOThI CIeAYyET BHIMBITH PYKH C MBUIOM, HAJIETh JIATEKCHbBIE
NepyYaTKh, U CTEPUJIbHBIN XallaT, 3aBSA3aTh BOJIOCHI CTEPUIILHOM MapJieBOM KOCHIH-
KOM.

Cmepunuzayus nocyowl. Ilocyny TIiaTelIbHO MOIOT C UCIOJIb30BAHUEM JIETEP-
IeHTOB, a TAaK)Ke€ PacTBOpa JMXpoMara Kajus B CepHOW kuciote (Xxpomnuk). [le-
TepreuT (1at. Detergeo — «ctuparo») — BEIIeCTBO MIIM CMECh, TIOMOTAIOIIEe OT-
MBIBaTh YTO-TMOO OT TpsA3U, Moroliee cpeacTBo. Hanbonee pacnpocTpaHeHbl TpH
BUJIa CMECEH-eTepreHTOB: MbLJIO, CTUPAJIBHBINA MOPOIIOK U IAMITYHH.

BBIMBITYI0 TTOCYTy TPHIKIBI OMOJACKUBAIOT JNUCTUIUTMPOBAHHON BOJOW M BbI-
CYLIMBAIOT B CYMIMWIbHOM MIKady. UToObl M30€xkaTh 3apakeHUsi MPOCTEPUITU30-
BaHHBIX MPEIMETOB U3 BO3/AyXa, Mepej] CTepuiIn3alrell uX 3aBOpavyuBalOT B 00Ep-
TOYHYIO Oymary wiau ¢oisbery (y crakaHoB, KOJO JOCTaTOYHO OOEPHYTHh TOJBKO
TOPJIBIIIKO).

3areM Mocyay MOMEINAIT B CYNIMIBHBIA mKad U mporpesatotr mpu 160 °C B
TeYeHue 2 4.

Cmepunuzayus uncmpymenmos. [IpeaBaputenbHas CTEpUIN3aLNs HHCTPYMEH-
TOB (CKaJbIleNiel, MUHIIETOB, UIJ1) 3aKJIIOYAETCSl B HAIPEBAHUU UX CYXUM TOpSYUM
’apoM B CynmiibHOM mikady B Teuenue 2 4 mpu 160...200 °C. ILnpuriel, HOXHHE-
1IbI, TPOOOYHBIE CBEpIA ymoOHEe KUMATUTh. MeTaummueckue MpeaMEThl HElb3s
aBTOKJIaBUPOBaTh, TaK KaK IMOJ JAEHCTBHEM Mapa OHU pkaBeloT W Tymstcsa. Heno-
CPEIICTBEHHO Iepe] padoTol U B mpouecce padoThl HHCTPYMEHTHI €1I€ pa3 cTepu-

JTU3YIOT B JJaMUHAp-00Kce, nomMenas ux B paphopoBslii ctakan ¢ 96%-HbIM 3TH-
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JIOBBIM CIIUPTOM, OOXKHTasi B MJIaMEHU CIUPTOBKU. CTEPUIbHBIA MHCTPYMEHT HC-
MOJIB3YIOT TOJILKO JJISI OJTHOPa30BOM MaHumyssinuu. [lepen moBTOpHBIM ynoTpeO-
JIEHHWEM €ro CJIeAyeT CHOBA MPOCTEPUIN30BATH CIIUPTOM U 00keub. OUeHb TOHKHE
WHCTPYMEHTHI — UIJIbl, KYCOUKH JIE3BUM MOTYT TE€PSATh CBOM CBOMCTBA MPHU O00XKHU-
raHuM, MOATOMY UX CTEPUIIU3YIOT, OTPY’Kasi B CIUPT.

Cmepunuzayus mamepuanos. Bary, Mapiio, BaTHbIe POOKH, OyMaKHbIE MaTt-
pacuku, QUIbTPOBAILHYIO OyMary, xauaThl, KOCBIHKH CTEPUJIU3YIOT B aBTOKJIaBe
10T aBJIeHHUEM 2 aT™M B Teuenue 25...30 MuH.

Martepuanbl u obGopynoanue. Yamxku Ilerpu, xonbsl ¢ IUCTUINIMPOBAHHOM

BOJIOM, IITATUBBI C TPOOMPKAMH, 3aMIOJTHEHHBIMHU MUTATCIIBHON CPEIOH, Mperapu-
POBaJIbHBIC UTJIbI, MMHIICTHI, CKAJIBIICITH, BaTa, Mapisa, Oymara: (UIbTPOBaJIbHAS U
neutoaHoBasi.

X071 padOTHIL.

1. MeTannmuueckue MHCTPYMEHTHI TOMECTHTh B METaJUIMYECKYI0 OUKCY M IO-
CTaBUTH B CYIIMJIbHBIN MIKaQ SIS CTEPUIU3AIMK CyXUM skapom mipu t° 170-200°C B
TE€YEHUE 2 YacoB.

2. Yamku [letpu, mratuBsl ¢ mpoOUpKaMH, 3aMOTHEHHBIMU MTUTATENIBHON Cpe-
JI0M, BaTy, Mapiito, PUIbTPOBaNIbHYIO Oymary, Koja0bl ¢ TUCTHITMPOBAHHON BOJIOU
(3akpbIThie (POJIBroit) 3aBEpHYTH B IUIOTHYIO KpadT-OymMary u mOMECTUTh B aBTO-
KJIaB.

3. ABTOKJIaB IIPUBECTH B pabouee COCTOSHUE: 3aKPhITh TUIOTHO KPBIIIKY, BOTY
3aJIUTh 10 METKU. BKIIIOUNTH aBTOKIIaB, TaBJIeHUE TIapa IOBECTH 0 METKH 1,2 aTm.
(B mMapoBoOil Kamepe), 3alOoHUTh MapOM CTEPUIM3AIMOHHYIO KaMepy, BBITECHUTH
KOHJIeHCaT B TeueHue 10 MUHYT, IPU ATOM JaBJICHHE Mapa B CTEPHIM3AIIMOHHON
Kamepe 10kHO ObITh Ha ypoBHe 0,1-0,2 atM. JloBecTu AaBieHue B CTEPUIM3ALIN-
OHHOM Kamepe 10 1 aT™M., BKIIFOYATh aBTOMAaTHUYECKUN PEKUM.

4. ABroknaBupoBaTh 20 MUHYT NP JABJICHUM B CTEPUIIU3AIMOHHON Kamepe 1 -

1,2 atm.
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5. OTKIIOYUTH aBTOKJIAaB, BHITECHUTH Map U3 00EUX KaMep JOBECTHU JIaBJICHUE
o 0 aT™.
6. [IpoaBTOKIIaBUPOBaHHBIE MaTEpPUAJIbl IEPEHECTH B KOMHATY JJIsl EPECaIKu

TKaHEH U IIOMECTUTh B IHKa(bBI HJIN Ha CTCIIIIaXKH.

Pab6ora Ne3 IlosrydyeHue cTepuIbHBIX IKCIUVIAHTOB U3 CEMSH OIYypLA H
CTEPWIbHBIX MPOPOCTKOB U3 CeMSIH FOpPoxa, (pacoyid U KyKypy3bl
Hosicuenue. Cmepunuzayus pacmumenvbHo2o mamepuana. [{ns crepunuzanuu

CEeMSIH, BEPXYIIEUYHbIX MEPUCTEM, KyCOUKOB TKaHH, BBIJICICHHBIX W3 Pa3TUYHBIX
yacTe pacTeHMs, MPUMEHAIOT clienyomnme pactBopsl: 13...20%-Horo nepokcuaa
Boz0poia, 10%-Horo XmopamMuHa, 8%-HOro TUOXJIOPUTA HATPUS WA KaJbIIUS.

[lepen crepunuzanmeil TKaHb pacTeHHs MpeABapUTENbHO ouMinarT. Kophe-
IUIO/IbI, KITyOHHU, TOJICThIE CTEOJIM PACTEHUI TIIATEBHO MOIOT HMIETKON C MBLJIOM B
TEIION MPOTOYHOM BOJIE, CHUMAIOT KOXKYPY (Y KOPHEH M KOPHEILIOI0B), KPOIOIIHE
yemyu (y JUCTHEB), MPOMBIBAIOT AUCTWIMPOBAHHOW BOJOW M OMYyCKAalOT Ha He-
CKOJIbKO CceKyHJ (ceMeHa Ha 1...2 MuH) B 70%-HbIil 3TWJIOBBIA CIUPT. 3aTEM pac-
TUTEJIbHBbIE 00bEKTHl MHOTOKPATHO MPOIOJIACKUBAIOT B CTEPUIILHOM BOJIE.

[lepokcua Bomopoma pPEeKOMEHAYETCS HCIOIb30BaTh Mg (acoiu, JIOMUHA,
NOJICOJIHEYHHUKA, CYyJIEMYy — JJI1 TOMAaTOB, THIKBBI. [IpOIOIKUTEIBHOCTD CTEPHIIN-
3al[uu CEMSH, MEPOKCUAOM Bogopoaa coctapisgeT 30 MUH, I MEPUCTEM H KyCOU -
KOB TKaHeW TpeOyeTcss MpUMEPHO B 2 pasza MeHbIle BpeMeHHu. [Ipomomkurens-
HOCTh CTEPUJIM3AlMN PACTUTEIIBHOTO MaTepuaa MpuBeieHa B Tabnuie 3.

Cmepunuzayus numamenbHvlx cped. Paznuteie B MPOOUPKU WA CTEKIISTHHBIC
KOJIOBI MUTATEIbHBIE CPENIbl 3aKPHIBAIOT BATHBIMU MPOOKaMu Win (OJIBroil, 3aBép-
TBIBAIOT B Ieyuiodad u aBToKIaBUpyrOT 1pu 120 °C u maBiieHuu 1 aT™M B TeUeHHe
20 muH.

Xonoonas cmepunuzayus. Ecam B cocTaB MUTATEIbHON Cpellbl BXOASAT BEIIECT-
Ba, pa3pylIalollfecsl MPU BBICOKOW TemmepaType, TO UX IMOJBEPraroT XOJOJIHOU

CTEpWIM3ALIUY, IPOITyCKas uepe3 OakTepuaibHble PuiabTpbl. OpraHuyecKue Kum-
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KOCTH He NOJJaloIyecs TEIUIOBOM 00paboTKe, FOPMOHBI TaKKe IIPOIYCKAIOT Ye-
pe3 6akTepuanbHble (GUIBTPHI.
Tabnuua 3 — [IpoaoKUTEPHOCTh CTEPUIIN3ALIUY, MUH, UCXOJHOTO pacTu-

TenbHOro Matepuaina (o P. I'. ByreHko)

['unoxnopur | Ilepokcun
Huanumn* Cynema*

OOBbexT HaTpUs BOZOPOJA
0,1%-ne1it 0,1%-nas P P
5...9%-ub1it | 12%-writ
Cemena cyxue 15...20 10...15 15...20 12...15
Cemena HaOyxuiue 6...10 6...8 10...15 6...8
Tiarm MACHCTOTO KOPHST | 5 3 15...25 15...20 -
KITyOHs
Tamut ofipeBecheBiuiero | 5o 49 | 20,25 | 20...25 :
cTebJis
Jluctbs 1...3 1...3 3...6 3...5
ATEKChI 1...10 1...7 3...15 2.7

[Ipumeuanue: AuanuI U cyjema — pTyThCcoAepKalliye mpernapaTsl U B HACTOSIIEE BpeMs

IIOYTH HE UCIIOJIB3YIOTCA.

[Tony4uTh CTEPUIBHBIN MaTepHall U3 CEMsIH OTyplia CeJIEKIIMOHHBIX 00pa3IioB
4acTo ObIBAET JOCTATOYHO TPYAHO, UTO CBSI3aHO C HEOOXOAMMOCTHIO MPABUILHOTO
BbIOOpa cTepwimM3yromiero areHta. Kak mpaBuiio, CTEpUIM3YIONIEE BEIIECTBO
JOJKHO oOecreynBaTh HAMOOJBIINM MPOLIEHT HEMOBPEKIAEHHBIX TKaHEW MOJ ce-
MEHHOU 000JI0UKOM, CTOCOOHBIX K POCTY M HOBOOOPA30BAHMSIM MPU HAUMEHBIIIEM
MPOLIEHTE UH(EKITUH.

Ilepen crepunusanneil ceMeHa MPOMBIBAIOT HA CUTE TEIJION MPOTOYHOU BO-
JIOM, 3aT€M MOMEIIAIOT B MapJIeBble MEIIOYKHU, B KOTOPBIE KIIAAYT 3TUKETKHU C yKa-
3aHMEeM HOoMmepa re’Horuna. Ilocie 3Toro maprieBble MEIIOYKU BHOCSAT B CTEPUJIIb-
HBI OOKC, T/I€ TTOCIIEI0OBATEIHHO MTPOBOIAT BCE OMEPAIMH 110 CTEPHIIA3AIIHH.

Marepuansl u obopynoBanue. CeMeHna orypua, ropoxa, (acoiu, KyKypy3bl

(mo 10 mr.), crepunbhble yamku [letpu ¢ 1-2 crosimu QuibTpoBasibHOM Oymaru,

XMMHNYCCKUC CTaAKAHBI, HpO6I/IpKI/I, IMMHOCTHI, HOKHUIIBI, MAapPJICBBIC MCIIIOYKH, KOJI-
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Ob1 Ha 250 MJI CO CTEpUIIbHON JUCTWILIMPOBAHHOM BOJON, KOHMYECKas Kojba Ha

300...500 M1, 7HO KOTOPOM MOKPHITO BaTOW WK (GUIBTPOBAJIBLHON OyMarou, mpo-

Ooupku ¢ nurarenbHou cpeaoit MC (1/2 nopmsr) 6€3 ropmoHOB, 10%-HbIN pacTBOp

xjiopaMuHa, 70%-HbIi STUIOBBIM COIUPT, CHUPTOBKA, CIIMYKH.

X011 padOTHIL.

1.

Otobpars mo 10 ceMsH orypua, THIATEJIHHO MPOMBITH B MBUIBHOM
pacTBoOpe, a 3aTeM IO MPOTOYHOU BOJOM.

[TomecTutrh ceMeHa B MapiieBble MEIIOYKH W MOTPy3uTh Ha 10 ¢ B
70%-HbIi1 3TUITOBBINA CIIUPT.

[Tomectuth cemena B pactBop xjopamuHa (10%-HbIil) U nepexkucu
Bojopoja (13-18%-uer1it) Ha 10...15 muH.

[IpombITh cemeHna B 3...5 o0béMax CTEPUIBLHON NUCTHILIUPOBAHHOU
BOJIbI U CJIETKA MOJICYIIHTb.

[Tunuerom paznoxuth o 10 cemsiH B yamku Iletpu Ha 1-2 ciod
¢bunbTpoBaIbHOM Oymaru u 106aBuTh 1o 10...15 mu cTepunbHOil BO-
Ibl, 3aKPBITh KPBIILIKAMU.

[ToaroroBnenusle B yamikax Iletpu cemeHa mpopamuBarT B TEPMO-
crate npu 25 °C win B CBETOBOI KOMHATE B TeYCHHE 2...3 CYTOK.

B paboueii TeTpaam 3apucoBaTh CXeMy MpOIEcca CTEPUIIM3AIUH, 3a-
MOJIHUTH TaOIuUIy 4, C yKa3aHUEM CTEPHIIM3YIOIIETO areHTa, ero KOH-

OCHTPpAIUHU U 9KCIIO3UIUHU OJIA CTCPUIIN3alli CCMAH Orypua.

Tabnuna 4 — XapakTepucTHKa METOI0B CTEPUIIH3AIIMN CEMSIH OTypIla

Crepunusyto- Konnenrpanus, DKcno3uIus,
Meton crepunuzanuu
IIee BEIIECTBO % MUH WIIH CEK
[Ipencrepunuzanus
Crepunu3zarus
[ToctcTepunusanys
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[Tony4yeHue cTepuiabHBIX TPOPOCTKOB U3 CEMSIH rOpoxa, (pacoiau mid KyKypy-
3Bl

CrepuiibHbBIE IPOPOCTKU BBIPAIIMBAIOT C LIEJIbIO U30JUPOBAHUS DKCILUIAHTOB
JUIA TIOJIy4YE€HUS KaJUIyCHOM TKaHU WIM IPSIMOU pereHepalui paCTCHUMN.

X0/ paboThl

1. OtoGpath no 10 310pOBBIX, OJJUHAKOBBIX IO pa3Mepy CEMSH ropoxa, ¢gaco-
JY U KyKypY3bl, TIIATEIBHO MPOMBITh B MBUJIBHOM PacTBOPE, 3aTEM BOJOINPOBOJ-
HOM Y JUCTWUIMPOBAHHOU BOJIOM.

2. IlomecTuTh ceMeHa B MapiieBbleé MEUIOYKH M MOTrpy3uTh Ha 1...2 MUH B
70%-Hb1i1 cniupt, nocie yero crepuinzoBaTth 10%-HbIM pacTBOPOM XJIOpaMHUHA B
TeyeHue 15 MuH.

3. [IpoMbITH ceMeHa B CTEpUIIBHOM TUCTUINIMPOBAHHOM BoJie, CMeHss e€ 5...6
pas.

4. C noMOoUIpI0 CTEPWIIBHOIO MUHIIETA Pa3JI0KUTh CEMEHA B CTEKIITHHYIO
KOJIOY Ha CMOYEHHYIO CTEpUIIbHOW BOJOW (PUIBTpOBaIbHYIO Oymary (Meikue ce-
MEHa MOKHO IIpopaluuBaTh B yamkax llerpn), a yacTe ceMsH pa3ioKUTh Ha ara-
PU30BaHHYIO O€3ropMOHAJIBHYIO MHUTaTeNbHYI0 cpeny MC B oJHY mpoOHpKy IO
OJTHOMY CEMEHH.

5. IlpoOupku, kos6e! 1 yamku [leTpu ¢ ceMeHamMu MOCTaBUTh B TEPMOCTAT
WIIM CBETOBYIO KOMHATY Ha 5 JHEM, T/ie MOANepKUBAIOT Temmeparypy 25°C.

KoHTpOJILHBIE BOOPOCHI.

1. Kak mpocrepmin3oBaTh OCYy, TUCTUIUTMPOBAHHYIO BOY, MHCTPYMEHTHI,
noMelenne JabopaTopun?

2. Kak ctepunu3yroT nutatenbHbIe Cpebl?

3. [ns wero mpenHa3HaueHbI IaAMUHAP-O0KCHI?

4. Kakwie cTepuIn3yIONue pacTBOPHI HCTIONB3YIOT ISl PACTUTEIBHBIX IKC-
IJ1aHTOB?

5. Kak nonyyarot cTrepuiibHbIe IPOPOCTKHU U JJISl YETO UX UCTIONB3YIOT?
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Tema 2. KyabTypa KaJJIyCHbIX TKaHEH

KynpTypa u301MpOBaHHBIX TKaHEl OOBIYHO OBIBAET MpE/CTaBIE€HA KaJllycC-
HBIMH TKaHSIMHU, COCTOSAIIMMU U3 Jieau(PepeHInpOBaHHBIX KIETOK.

KannycHas kynpTypa — 3TO HeOpraHu3oBaHHas mpoaudepupyromnas TKaHb,
cocrosimas u3 neaudepeHurpoBaHHBIX KJIETOK. B nanpHelnieM oHU crenuaiu-
3UPYIOTCS KaK KaJUIyCHBIE, T.€. CTAHOBSITCS 0COOBIM 00pa3om nuddepeHiupoBaH-
HBIMH.

KannycHyto TkaHb MOXHO MOJIYYUTh Ha UCKYCCTBEHHBIX MUTATENIbHBIX CpE-
JaxX, BKIIOYAIOMMX (UTOTOPMOHBI, M3 pPAa3JIMYHbIX YacTed pacTEeHU: KOpHEH,
cTebJsieit, TKaHel KiyOHsl, JINCTa, 3apO/IbIIIA.

Kannyc, 9to 03Ha4aeT «M030J1b», MOKET 00pa30BBIBATHCS KaK Ha M30JIUPO-
BaHHBIX KyCOYKaX TKaHM (DKCIUIAHTaX) In Vitro, TaK U HA PACTEHUU IpPH MOpaHe-
Huu. KannycHas TkaHb in vitro B OCHOBHOM OBIBaeT O€JIOTO WUJIH KEJITOBATOrO, pe-
KE CBETNIO-3€JEHOr0 IBeTa. TEMHO-KOpHYHEBas OKpacka BO3HUKAET dHalle NpHU
CTapEHHUH KAJITYCHBIX KJIETOK.

Moutoasle TKaHH (TMIIOKOTHIIM, CEMSIO0IM, HE3PEIIbIE 3aPOBIIIN, COLIBETH)
Oosiee MPUrOAHBI JUIsl MONY4YEeHUs Kajulyca, yeM 3peisble. CeMeHa MpenCcTaBisioT
co00l XOpOIIUi MCXOMHBIM MaTepHal B CIACAYIONIUX CIydasx: 1) mis MmoaydeHus
KaJulyca IIyTeM ITOCaJKH ILIEJIbIX CEMSH Ha arapu30BaHHYIO cpefy; 2) A IoJryde-
HUS U3 MPOPACTAIOIIMUX CEMSH, IOMELIEHHBIX Ha arapu3oBaHHYIO cpeny 0e3 rop-
MOHOB, CTEPHJIbHBIX KOpHEH, MOOETOB UM JUCTHEB, KOTOPBIE 3aTEM HCIIONIb3YIOT-
Csl KaK SKCIUIAHTBL; 3) Ul M30JIMPOBAaHUS TKAHEHW 3apOABILIEBOTO KOPHSA U 3apo-
JBIIIEBOM MTOYKH HEMOCPEACTBEHHO U3 CEMSIH U JAJIBHEUIIEr0 UX UCIOJIb30BaHUS B
KaueCcTBE IKCILIAHTA.

OcobGennoctu aeaudpepeHnpoBKU KIETOK SKCIJIAaHTa M KaJTyCOTeHe3a 3a-
BUCAT OT SIHUIC€HETUYECKUX XApPaKTEPUCTUK COCTABJISIONIMX €ro TkaHeil. Kietku
3aracaromnieil mapeHXuMbl KOpHS U cTe0iis, Me30(puiuIa IMcTa U IPYrux Ccrennaim-
3UPOBAaHHBIX TKAHEH, SKCIUIAHTUPOBAHHBIX HA MUTATEIBHYIO CPENY, COAEPIKALLYIO

MUHCPAJIBHBIC COJIM, KICTOYHHUKHK YIJICPOJda, BUTAMHWHBI U TOPMOHBI, JOJIKHEBI JC-
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g depeHunpoBaThCs, T.€. MOTEPATh CTPYKTYPY, XapaKTepHYIO A UX cnenudu-
YeCKUX (PYHKIMH B paCTEHUU U BEPHYTHCA K COCTOSIHUIO Aersencs kietku. Kak
npaBuiio, Ha ctaauu G1 KIETKH MOTYT BBIMTH U3 IUKJA J€I€HUS (MUTOTHYECKOTO
LMKJIa) U NepedTu B AU(HepeHIuPOBAHHOE COCTOSIHUE U COOTBETCTBEHHO HA 3TOM
K€ CTaJMM BEPHYTHCSA B IUKJI NpH AeaudPpepeHMpoBKE U MHAYKIUU UX K Jee-
HHUIO.

[Ipy U3ydyeHUH MOJEKYJISPHBIX MEXaHU3MOB JeaudPepeHIMPOBKU, AEHCT-
BUSI TOPMOHOB U JAPYrUX (PaKkTOpoB, MHAYLHUPYIOLUIUX JAelieHue, HeOe3pa3InyHo, B
KaKoH (pa3ze KJIETOYHOIO LIMKJIA KJIEeTKa nepenuia K JupHepeHupoBKe, T.€. C KaKou
(a3bl eil MpeACTOUT ABUTaThC MOBTOPHO MO IUKITY. YacTo SKCIIIAHT, UCHIOJIb3Ye-
MBI JIJIs1 TIOJIy4€HUSI KaJulyca, sIBIsieTCs (PparMEeHTOM OpraHa M BKJIIOYAeT TKaHW,
KJIETKH KOTOPBIX Pa3iuyHO U PepeHIInpOBaHbI.

KannycHble KynbTypbl, IOJTYYEHHbIE U3 OTPE3KOB OPraHOB, TaKUX, KaK KOP-
HH, CTE€0JIM, MOTYT BO3HHKATh M3 PAa3HBIX TUIOB KJIETOK, IPUCYTCTBYIOUIUX B HC-
XOAHON TKaHU. Tak, B3ATBIM LIEUKOM (pparMeHT cTediisi UMEET B CBOEM COCTaBe
KJIETKH — 3IUAepMalbHbIe, IEPBUYHON KOPOBOM NMapeHXUMBbI, KaMOUsl U COCY/IHU-
CTOM CHCTEMBI, CEpJALEBUHHON MapeHXUMbl. B pa3HBIX yCIOBUSAX KyJIbTUBHPOBA-
HUSL U B 3aBHUCHUMOCTH OT pa3iMyuii B (PU3NOJOTHYECKOM COCTOSTHUU HCXOJHOTO
pacTeHuss MOKHO HaOJII0/aTh NPEUMYILECTBEHHYIO Mposndepanuio KIETOK KaM-
OMst U ero MOJOJBIX JEPUBATOB, KOPbl U CEPLEBUHHON MapeHXUMbl. PaznuuHoe
TKaHEBOE IPOMCXOKICHHE IEPBUYHBIX KAJUTYCHBIX KJIETOK SIBIISIETCS OJHOM U3
IPUYUH TeTEPOre€HHOCTH KYJIbTYPhl KaJUIyCHOW TKaHHU, TaK KaK HEKOTOpble (yHK-
[IMOHAJIbHbIE OCOOCHHOCTH UCXOJHBIX KJIETOK MEpeNaloTcs B pAAYy KIETOUHBIX IO-
KOJICHUH KaK CTOMKHE MOAM(PUKAIIMN WIH SUT€HETUYECKH HacleayeMble pu3Ha-
KH.

Pasmep u ¢opMa HCXOIHOTO 3KCIIAHTA JO OINpPEAETCHHBIX MpPENeioB He
OKa3bIBAIOT BIMSAHHUSA Ha Mpoiudepanuio Kamlyca, XOTsS CYIIECTBYeT MHUHHMAIb-
HBI KPUTUYECKUIN pa3Mep, YMEHBIIUB KOTOPHIM, HENb3sl BbI3BATh POCT AKCILJIAHTA.

DKCIIaHThl U3 (PJI03MBI KOpHENH MOPKOBH Maccoi Bcero 3,8 Mr BIIOJIHE KU3HECIIO-
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COOHBI JUIsl aKTMBHOTO POCTa Kajlyca, TOTJa KakK SKCIUIAHTBI TaKOW K€ MAaccChl
KJIyOHEH 3eMJITHOM TIpyIlIH HE *KU3HECIOCOOHBI. JTO 3aBUCHUT, OYEBUJHO, OT pa3-
MEpPOB U, CIEA0BATENIbHO, YNCIA KIETOK Y 3TUX JIBYX TUIIOB SKCIJIAHTOB.

JIist mosTydeHusl Kajulyca B aCeNTHUYECKUX YCIOBHSIX SKCIUIAHTBI MEPEHOCST
Ha arapu30BaHHYIO Cpely U CJerka BIaBIMBaIOT B arap sl o0ecreueHus Xopolie-
ro KOHTaKkTa co cpefoil. KoHunku KopHei jJerko oopa3yroT KaJllyc, €Ciau OHU MO-
MENIeHbl Ha arap ropu3OHTaJIbHO, TOTJA KaK CErMEHThI CTeOJis Jyuiie o0pa3yroT
KaJITyC, €CIM UX MOMECTUTh BEPTUKAILHO, OJHUM W3 KOHIIOB IMOTPY3UB B arap.
Yamku [letpu 3ameyaThiBalOT C MOMOIIBIO TMapaduiMa, 4ToObl MPEIOTBPATUTH
BbICBIXaHHE. {15 MHAYKIIMU KaJlTyca SKCIJIAaHThI OOBIYHO MHKYOUPYIOT B TEMHOTE
npu 25°C. B kieTkax sKCIjIaHTa, COCTOSIIEr0 U3 HENeNSIIUXCs, CIelruaIn3upo-
BaHHBIX KJIETOK, B CAMOM Hauaje KyJIbTUBHUPOBAaHMS MOTYT HaOJIIOAAThCA U3MEHE-
HUS B MeTa0oJIu3Me, BbI3BIBAEMbIC W TPAaBMATHUUECKUMU CHUHTE3aMu, U nenudde-
PEHLUUPOBKOM, U MOArOTOBKOM K IpoUEccy AeleHus. B roropsmelcs K AEICHUIO
KJIeTke ctumynupyetcsi cuHTe3 Bcex (opm PHK, mcuesaror Tkanecnenuduyunbie
O€JIKM-aHTUTEHbI U TOABIAIOTCS O€JKH, CelU(PUUHbIE NI NESIIUXCA KIETOK U
KaJUTYCHOM TKaHM. DTU HaONIOACHUS CBUJIETEIBCTBYIOT 00 M3MEHEHHUSX B aKTHB-
HOCTH T€HOB M OCJIKOBOTO aIlapara KJIeTOK IpH jaeaud pepeHIIupoBKe.

KannycHas TkaHb HE UMEET KOHKPETHOM aHATOMHYECKOW CTPYKTYPhI, HO B 3a-
BUCHUMOCTHU OT MPOMCXOKICHUSI U YCIOBHH BBIpAIIMBAHUS OHA MOXKET OBITh pa3-
HOW KOHCUCTEHIINH:

1) pBIXIIO¥, COCTOSIICH U3 CHIILHO OBOJTHEHHBIX KJICTOK, JICTKO pacIaIaro-
uieicsa Ha OTJETbHbBIE MEJIKHE arperarsl;

2) CpeIHeH IJIOTHOCTH, C XOPOIIIO BRIPAXKCHHBIMU MEPUCTEMATHICCKUMHU
oyaramu;

3) IUIOTHOM, B KOTOPOU AU HEPSHIUPYIOTCS FIEMEHTHI KaMOHS U TIPOBO-
JISIIIEN CUCTEMBI.

O06s3aTenbHBIM yclioBHEeM AeAndPepeHIIUPOBKU PACTUTENBHON KIETKU U

MpeBpalieHus e€ B KAJUTYCHYIO SIBJISIETCS IPUCYTCTBUE B MUTATEIBHOM cpeae  du-
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TOTOPMOHOB ayKCHMHOB M LIMTOKMHUHOB. AYKCHHBI BBI3BIBAIOT Ipouecc aeaudde-
PEHIMPOBKY KJIETKH, MOJArOTABIMBAIOIINN €€ K JCNCHHIO, a IIUTOKUHUHBI - TPO-
mudepanuio, To €CTh JIeJeHUE KIeToK. Eciu B nutatenbHyo cpefy 6€3 TOpMOHOB
MOMECTUTh KyCOueK CTeOJsl, JUCTa, KOpHS 0€3 BepXYLIKH, cocTosmue u3 audde-
PEHIMPOBAHHBIX KJIETOK, TO ACJICHUS KJIETOK HE MPOM30MAET M KaJulyCHas TKaHb
He oOpasyercs. Kaxmas knetka mpoxoauT 3 ¢as3wl pocta: 1) nenenue; 2) pacts-
xenue; 3) nudhepeHInpoBKY.

XapakTepHOM uepTod 3aKIIOYUTENbHOW (Pa3bl pocTa SBISETCS YTOJIICHHE
BTOPUYHOM KIJIETOUHOM OOOJIOUKM U TOTEps KIIETKOM CIOCOOHOCTH K JEIECHHIO.
Jl1st Toro uto6sl AudPepeHImpoBaHHbIE KIETKH BHOBb MPUOOPEIH CITIOCOOHOCTH K
JICJICHHIO, HY>KHO YTOOBI Mpou3oluia ux aeaudepeHunpoBka, T.e. KIETKH Kak Obl
BO3BpPAaTWJINCh B MEpPUCTEMATUYECKOE COCTOsHUE. Pa3MHOXKeHHEe TakuX KIETOK
NPUBOJUT K HEOPTaHU30BAaHHOMY POCTY, B PE3YJIbTATE Yero oopazyercs KajrycHas
Tkaub. [Ipu mepexoae nenuddepeHIMpPOBAaHHON KIETKH K HEOPraHU30BAHHOMY
Pa3MHOXEHUIO, TPUBOJIAIIEMY K 00pa30BaHUIO KAJUTYCHOM TKaHU, B KJIETKax IMpo-
UCXOAAT OMOXMMHYECKHE M LUTOJIOTMYeckue u3MeHeHud. JleauddepeHnupoBka
HAYMHAETCS C MCIIOJIb30BAHUS 3alaCHBIX BEIIECTB U Pa3pylICHUs CHEIHaIU3UpPO-
BaHHBIX KJIETOUYHBIX opraHesul. Yepes 6-12 yacoB mocie 3TOro KJieTouyHas CTEHKa
pa3phIXIIIETCS U pa30yXxaeT, yBEIMIMBACTCS YHUCIO0 CBOOOHBIX pUOOCOM, a TaK Ke
pa3Mephl U YUCIIO SApHIIIeK. Bece 3TH n3MeHeHHs IPEeIIeCTBYIOT Hayaly JACeJICHUH,
KOTOpOE HauMHaeTcs uepes3 48-72 .

KannycHas kieTka uMeeT CBOW IUKJI Pa3BUTHS U MOBTOPSIET pa3BUTHE JIIO-
OOl KJIETKH, BKIIIOYAsl JCJICHHE, pacTshKeHue U IudPepeHIupoBKy, MOCIE Yero
HACTYIAeT CTapeHHE U OTMUPAHUE KIIETKH.

JI1st TOro 4ToOBI HE MPOU3OIIIIO CTAPEHHUS, YTPAThl CIIOCOOHOCTH K JAEJICHUIO
¥ OTMUPaAHUS KAJUTYCHBIX KJIIETOK TIEPBUYHBINA KaJUTYC, BOSHUKAIOIINNA Ha YKCIUIaH-
Tax, yepe3 4-6 Helleab NEPEHOCAT Ha CBEXKYIO IUTATEIBHYIO Cpeay. DTy ONEPALHIO
Ha3bIBAIOT MaccupoBaHueM. llpu perynsspHOM macCMpoOBaHHMM CIOCOOHOCTH K Jie-

JICHHUIO MOJKCT IMMOAACPKHUBATHCA B TCUCHUC ICCATKOB JICT.
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PocroBast kpuBasi KaJuTyCHBIX KJIETOK UMEET S-00pa3Hyto ¢popmy, puc. 1.

Puc.1 MonenbHas S-o0pa3Hasi KpuBasi pocTta

KpuBas pocra Briarouaet 5 ¢as. Bo Bpemst 1 natenTHOM nnu nar-gassl yBeau-
YEHUsl YMCJIa WIM MacChl KIETOK HE MPOUCXOAUT. KIeTku B 3TOT mepuoj Mmoaro-
TaBJIMBAIOTCS K JAelieHusM. 2 ¢aza — jorapu@mMuyeckas WiIM 3KINOHEHIIMAIBHOTO
pocTa XapakTepHu3yeTcsl HauOOJbIIe MUTOTHUECKOW aKTUBHOCTBIO U YBEIMYECHH-
€M MaccChl KaJTyCHOM KYJBTYpbI, POCT MPOUCXOAUT C yCKOpeHuem. 3 ¢aza — jiu-
HEelHas, B KOTOPOH CKOPOCTh POCTa KJIETOK MOCTOsIHHA. 3aTeM HactynaeT 4 dasa -
3aMEJJIEHHOT0 pOCTa, KOrAa MUTOTUYECKAass aKTUBHOCTh KIIETOK PE3KO CHUKAETCSI.
B 5-i1 - cranmonapHoii ga3ze — pocToBasi KpuBasi BRIXOJHUT HA muiato. Haunnaercs
Jerpajanms KJIETOK, B LIEJIOM CKOPOCTh HapacTaHUs KJIETOYHOM MacChl paBHA HY-
mo. [locne 3To#t ¢a3pl HaCTynmaeT oTMUpaHue (JIerpaaanus) KIeToK, BO BpeMs KO-

TOPOM YMCIIO U Macca JKUBBIX KJIETOK YMEHbIIaeTcs - 6 ¢asa.

PaGora Ne4. IlosryyeHue U KyJIbTHBHPOBAHHME KAJJIYCHOH TKAHU U3
3peJibIX 3apoAblleil MeHUIbI
[Mosacuenue. KannycHyro TKaHb, IOJIYYEHHYIO U3 3apOABIIIECH MIIEHULbI, UC-

MOJIB3YIOT JJI UCCIICOBAHUM MO KJIETOYHOM CEJIEKIIMHA Ha COJICYCTOMYUBOCTD, 3a-
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CYyXOYCTOMYHMBOCTb, YCTOMUMBOCTh K JAPYTUM HEOJAromnpusiTHbIM (akropam abHo-
TUYECKON M OnoTHueckor npupobl. OHa MOXeET ObITh UCIOJIb30BaHa ISl MOJIy4e-
HUSL CYCIIEH3MOHHOW KYJBTYpbI, H30JUPOBAHHBIX MPOTOILIACTOB, PACTEHUM-
PEreHEepaHToOB, a TAKXKE JJIsl KOJUYECTBEHHOTO M KaYeCTBEHHOT'O MCCIIEJOBaHUS
BTOPUYHBIX META0OJIUTOB.

Matepuaiibl 1 060py/ioBaHKE. 3aMOYEHHbIE B T€UeHHE | CyT 3pesble ceMeHa

MIICHUIIBI, CTEPUIBHBIC MUHIET, CKAIbIIEeIh, MAaTPACUKU WK damku [letpu, mpo-
oupku unu vamku [etpu co cpenoit MC ¢ nobGasnenuem 2,4-J1 3 mr/in, me3ouHo-
3ut 100 mr/n, 6-06en3unamunonyput 0,5 mr/a u caxapo3sbsl 30000 mr/mn, arap, cup-
TOBKA, CIIUPT, CITUYKH.

X071 padOTHI.

1. JIns monydeHus Kajulyca M3 3peibIX 3apOJIbIIIe MIIEHUIbI CEMEHa,
3aMOYeHHBIE 32 | cyT /10 Havana paboThl, CTEPUIM30BATb.

2. TmarenbHO MPOMBITH S5 pa3 CTEPWIBHOW IHCTUILIMPOBAHHOM BOJIOW,
Pa3JIOKUTh Ha CTEPUIIBHBIN MATPACUK U CKAJIBIIEJIEM U30JMPOBaTh 3a-
POJBIILL.

3. N3onupoBaHHbIE 3apOJABIIIM [OMECTUTh Ha arapu3OBaHHYIO IUTa-

TenbHYI0 cpexy MC B mpoOupku win vaniku [letpu.

4, KynbTHBHUpPOBATh 3apOJBIIIN B KIMMaKaMepe WJIM CBETOBOW KOMHATE
npu Temnepatype 25 °C.
5. Yepes 3 Henenmu pacCMOTPETh M 3apUCOBATH 00PAa30BaABIINIACS KAJLTYC.

PabGora NeS. IlosrydyeHune u KyJIbTUBHPOBAHUE KAJLIYCHOM TKAHHU U3
(parMeHTOB rMMOKOTIIISL, JIUCTA U CeMSII0JIel CTEPUIBLHOIO0 MPOPOCTKA
pacTeHus orypua
IMoscuenwue. JIns KamtycoreHe3a MPUTOJHBI BCE YACTH PACTEHMs, HO TKaHU
cTebs1 HanboJiee Jerko 00pa3yroT KalyC M UX 3HAYMTEIbHO JIerye BBECTH B CTe-

pUWIBHYIO KyIbTYpy. KylbTHBUpOBaHHE (PAarMEHTOB CEMSIO0JIEH, TUCTHEB U TUIIO-
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KOTWJIEH Orypia Ha NUTATEIbHBIX CPEax OMNPEAETIEHHOIO0 COCTaBa MPUBOIAUT K
CIEAYIOMHUM MOP(POTCHETHYECKUM TIpolieccaM: OOpa30BaHUIO JKCIUIAHTOM Iep-
BUYHOI'0 Kajulyca ¢ MOCJIEAYIOIIeH pereHepanueii alBEeHTUBHBIX MOYEK; K 00pa3o-
BAHUIO MEPUCTEMATHUYECKUX OYaroB B TNMEPBUYHON U MEPECATOYHON KAJLTYCHOMU
TKaHH.

Kannmycnas Tkanb orypiia, oOpa3oBaHHasi B YCIOBHUSX In Vitro 0OBIYHO UMEET
TEMHO-3CJIEHBIM, TEMHO-KEITHIN UIIN XKEITO-3€JIEHBIA OTTEHOK. 110 KOHCHUCTEeHIIMMN
KaJIJTyC OTYPEUHOT'0 paCTeHUsI OJIM30K K JKEJICOOpa3HOMY U PBIXJIOMY.

Martepuanbl 1 obopynoBanue. Yamku [letpu ¢ 7-IHEBHBIMH CTEPUIBHBIMU

npopocTkamu orypiua, ¢hapdopoBelii crakaHuuK ¢ 96%-HbIM 3TaHOJIOM, CTEPUJIb-
HBIC CKaJIBIICII, MATPACUKHU WM Yaliku IleTpu, ciupToBKa, CIUYKH, KOJ0a ¢ MO-
mudunrpoBanHou cpenoi MC juist KayuTycoreHesa orypiia ¢ 100aBJICHHEM caxapo-
361 30000 mr/n, 6-6en3unamunonypus 0,5 mr/n,HYK 0,1 mr/n, rugponusar kazeu-
Ha 200 mr/n, rmunud 100 mr/mn, arap.

Xona pabOTHL.

1. Yamku IleTpu ¢ npopolieHHBIMU CEMEHAMU OTyplia MPOTEPETh CIHP-
TOM, CHSATHh KpBIIIKY M IHUHIETOM BBIHYTh CTEPUJIBHBIE MPOPOCTKU
(2...3 mTyKH) Ha MaTpacuk uiau yamky llerpu.

2. OcTppIM CKaJbli€JIEM BBIPE3aTh YYACTKH THUIIOKOTHIISL, CEMSIOJIH U
JaucTa JymHoi 1,5...2 cm.

3. Konby co crepunbHoii cpenoit MC Harpetb Ha 3JEKTPOIUTUTKE IO

pacCIluIaBJIICHHA arapa.

4. 3areM K010y OTKPBITh, TOPJIBIIIKO 00K€Yb HAJl TUIAMEHEM CIUPTOB-
KHU.
d. B crepunbHble yamku lleTpu paznmuts nurarenbHyro cpeay no 15 mn

Y Cpa3y 3aKPbITh KPBIIIKAMHU.
6. [TuaneT 06keub HaJ IJIAMEHEM CIIUPTOBKHU. DKCIUIAHTHI Pa3MECTUTH
Ha MOBEPXHOCTH 3aCTHIBIIEH arapu30OBaHHOW CpeJbl, MOCJIE Yero 3a-

KPBITh KPBIIIKAMH KU ITIOCTABHUTH B CBECTOBYIO KOMHATY
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7. Kynsrusuposats npu 26 °C, Bnaxkaoctu 70%.

8. Yepes 1 Henento paccMOTPETh U 3apUCOBATh 00Pa30BABIIMIICS Kajl-
JyC, 3aMOJTHUTH TAOJIUILY O.

Tabmuia 5 — Kamtycorenes u opraHoreHes 3KCIJIaHTOB, U30JUPOBAHHBIX OT

CTEPUIIbHBIX TPOPOCTKOB Or'ypla

KonuuectBo skcmianToB, mr. | Yucno kamiycoB, 00pa3yromux
[TepBuuHbIM
oOpa3zoBanu 3a4aTKU CTEO-
AKCIUIAHT BBICAXKEHO KOpPHU
KaJUTyC ns
['unoxotnib
Cemsimonu

PaGora Ne6. IlaccupoBanme KaJJIyCHON TKAHM OTyPIA HA CBEXKYIO
NUTATEJbHYIO Cpeay

[osicuenue. Ilocne Toro kak Ha CerMeHTE KCIUIAaHTa 00Pa30BaJICS XOPOIIUA
KaJIJTyC, €r0 M30JUPYIOT U MEPEHOCAT HA CBEXKYIO NMHUTATENbHYIO CPEAY ISl CaMo-
CTOSITENILHOTO POCTa B KyJbType. Y Orypua 3TOT IpoIecc Mpoaoxkaercs 2...3 He-
nenu. [lepBuuHbBIE KaJUTYChl B CTEPHIIBHBIX YCIOBHUSX JEAT CKaJlbIIeeM Ha KyOu-
k1 Maccoit 100 mr. YacTora JajmpHEMIIMX Macca)xei 3aBUCUT OT CKOPOCTH pOCTa
KaJUTyCHOM TKaHW, IMAMETPA KYyJIbTYpadbHOI'O COCY/la U KOJIMYECTBA MUTATEIbHON
cpenbl. OOBIYHO TPU MACCUPOBAHHUH KYJIBTYPHI OTypIla TKaHb YacTO MOTHOaeT mo-
cie 3-4 maccaxei. YToObI ATOr0 HE MPOUCXOAWIO, K MUTATENBHON Cpelie ¢ MUHE-
panbHON 0cHOBOM MC n100aBisitOT BUTAMUHBI, ayKCUHBI U PACTUTEIIBHBIE SKCTPAK-
THI.

Marepuansl 1 obopynoBanue. KynpTypa kamutycHoW TkaHu B yamkax [letpu

U3 mpenbiayiiei paboTel, yamku lleTpu co cTepusibHON arapu30BaHHOUN cpenoi
MC nns mepecaakd KaLTyCHOW TKaHU ¢ joOaBieHueM caxapo3sl 30000 mr/im, 6-

oensunamuHonypuH 0,8 mr/n, HYK 1,0 mr/n, ruaponuzat kazenna 200 mr/mn, riu-
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uuH 100 mr/n. CrepunbHble yaniku IleTpu, TMHIETHI, CKaIbleau, OyMaXHbIM Mat-

pacuk, cnupToBKa, ciuku, 70%-Heiil 1 96%-HbIi 3TaHOJ, TOPCUOHHBIE BECHI.

X0 padOTHL.

1.

Yamky lletpu ¢ kaluryCHOM KyJIbTYpOW OTKPBITh U CTEPUIIbHBIM ITHAH-
LIETOM U3BJIEYb KAJUIYC.

Ha crepunpHoii yamke IleTpu ero pasgenurb CKaJbIeIeM Ha KYCOUKH
Maccoit 10 100 Mr u MOMecCTUTh Ha MOBEPXHOCTh arapu30BaHHOW MU-
taTtenabHou cpeapl MC (110 5 1IT. B KaXK101).

3aKpbITh KPBIIIKAMU U MOCTABUTH B CBETOBYIO KOMHATY.

UYepe3 1 Henento pacTyniue KaulyCHbIE KyJIbTYpbl ONKMCATh, 3aIIOJIHIS

TabuILy 6.

Tabnuia 6 — XapakTepucTHKa KaJUTYyCHOM TKaHU Orypiia B 3aBUCUMOCTH OT

BBIOPAHHOTO IKCILIaHTa

Nurencus- Celipas macca, MT
OKCIUIaHT, [IBeT Kai-
HOCTh KaJLTyCO- Koncucren- B Haua- | B KOHIIE
o0Opa3oBaB- JyCHOM
. oOpaszoBaHus, s JIe mac- | Iacca-
1800504 TKaHU
% caxka Ka
KaJITyC
['unmoxkoTuie
Cemsanonn

KoHTpOJILHBIE BOOPOCHI.

1.

Uto Takoe KamtycHas TKaHb? Kak MmonyyuTh KaJUTyCHYIO TKaHb U Ka-
KOBBI BO3MO>XHOCTH €€ UCIOJIb30BaHMS B OMOTEXHOJIOTUN?

UYro takoe nenuddepeHnrpoBKa KIETOK U MOYEMY OHA SIBISIETCS 00s1-
3aTeNIbHBIM YCJIOBHEM IEPEX0/ia CIEUATU3UPOBAHHBIX KJIETOK K Jie-
JICHUIO ¥ KAJTyCO0Opa30BaHUIO?

Kaxue ropmoHbI SABISIOTCS HHAYKTOpamu AeanddhepeHInpoBKu ?
[Toyemy KamIyCHYIO TKaHb HEOOXOAMMO MACCUPOBATh HA CBEXKHE MU -

TaTeJIbHbIC CPEIbI?
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Tema 3. KyabTypa KIeTOYHBIX CyCHIEH3HI M OAMHOYHBIX KJICTOK.

KynbTypsl KIETOK pacTeHMI, BBIPAIIUBAEMBIC B )KUAKON MUTATEIBHOU Cpe-
7€, OOBIYHO HAa3bIBAIOT CYCTICH3MOHHBIMHU KynbTypamu. OTAENbHbIE KICTKH, He-
OoJbIIME TPYNIBl WIM AOCTaTOYHO KpymnHble arperatbl (6osjee 50 KIeTOK) BbIpa-
IIMBAIOT BO B3BEIICHHOM COCTOSIHUU B JKUIKOW cpere. [IpuMeHSIOT pa3nuyHbie
amnmapaThl U CIOcOObI MOJICPKAHUS UX B TAKOM COCTOSIHUW. HauanbHbIE MOMEHT
MOJTYy4YeHHs] CYCIIEH3MOHHOW KJIETOUHOU KYyJBTYpHI SIBISIETCS COOBITUEM PAaHIOMHU-
YEeCKUM. DTO 03HAYAET, YTO TOJBKO KIETKU, KOTOPBIE TIO PSAY MPUYHUH CITIOCOOHBI K
nepecTpoiike Meradoau3Ma U pa3MHOKEHHUIO C BBICOKUM KOA((PHUIIMEHTOM B KOH-
KPETHBIX YCJIOBHSIX CYCIIEH3MOHHOTO KYJIbTHUBUPOBAHHS, O00pa3yIOT «XOPOIIHE)
TuHAA. BaXHBIMH XapaKTEpUCTHKAMHU TaKWUX JIUHUH SIBISICTCS BBICOKAsl CTETICHb
nesarperauuu (5-10 kietok B rpyrre), Mopdooruiueckasi BoIpaBHEHHOCTh KJIETOK
(aebompIe pa3mMepsl, cheprdeckas Win clierka oBaJibHas opma).

BeIpaniyBanue KJI€TOYHBIX CYCIIEH3UI B )KMJKON MUTATENIbHOM cpelie UMeeT
psi MIPEUMYLIECTB IEpe] BbIpAIlMBAaHUEM KaJUTYCHBIX TKaHEH MOBEPXHOCTHBIM
croco0oM. OTU KyJNbTYpbl MPEACTABISAIOT COOONH OTHOCUTENIBHO TOMOTEHHYIO I10-
MYJSIUIO KJIETOK, ITOTOMY MOXKHO MOJIy4YaTh XOPOIIO BOCIPOU3BOAMMBIE PE3yJib-
TaThl M0 BIUSHUIO 3K30T€HHBIX (PaKTOPOB Ha META0OJIU3M U POCT KJIETOUHBIX MO-
nyssiuil. CycrieH3MOHHBIE KYJIbTYPhl KJIETOK IIMPOKO HCIIONB3YIOTCS B KaueCTBE
MOJIETIBHBIX CHCTEM JUIsl M3y4YEHHs] MyTel BTOPUYHOIO MeTaboiu3Ma, MHAYKIUU
(EepMEHTOB U CBS3M MX C COOBITHAMH KJIETOYHOI'O LMKJIA, SKCIPECCUU U pempec-
CHUM OTJIEIbHBIX T'€HOB, JIErpajalllii 4yXEPOJHbIX COCIUHEHHH, a TakKe Kak HC-
XOAHBIA MaTepuan g OUYUCTKU (EepPMEHTOB. BakHBIM MX MPEUMYIIECTBOM MpHU
BbIJIeJICHUH ()EPMEHTOB WM MPOJYKTOB BTOPHUYHOTO MeTabOJM3Ma SIBISETCS OT-
CYTCTBUE y OOJBIIMHCTBA CYCHEH3MOHHBIX KYIbTYp XJIOpodHiia U KapoOTUHOU-
HBIX TUTMEHTOB.

CycneH3uio KJIETOK MOXKHO TMOJYYUTh M3 KaJUTyca, IOMECTUB €ro B >KHUIKYIO

MUTaTeNbHYIO0 cpeay. cnons3ysa pepMeHT, HarpuMep MeKTUHA3Y, MOJIy4aeM Cyc-
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MEH3UOHHYIO KYJIbTYPY HEMOCPEICTBEHHO U3 TKaHU JKCIUIaHTa (JIMCT, CTeOEelb,
KOpeHb). BHauane Ha MOBEPXHOCTHU 3KCIUIAHTa 00pa3yeTcsl KATyCHAasl TKaHb, a 3a-
TEM YK€ OT He€ OTHENSAI0TCS KIETKH, B pPe3yJbTaTe Yero MoJjiydaeTcs KJIETOYHas
cycnensus. Jyist momydenust 100 mu1 kjIeTOYHOM cycneH3uu Heobxoaumo 2...3 T
CBEXKEH KaJUIyCHOU TKaHHU.

Heo6xoauMpiM ycioBUEM KYyJIbTUBUPOBAHUS KJIETOUHBIX CYCIEH3UMU SIBIISET-
Csl TIOCTOSTHHOE TepeMENIMBaHNe WM BCTPSIXMBAaHUE cpeibl. Eciu kietouHas cyc-
NEH3Us HAXOJUTCS B HETOJBUKHOM COCTOSIHUH, TO JI€JIEHHE CYyCTICH3MOHHBIX KJIe-
TOK IPUBOJIUT K 0OPa30BaHUIO KAJUTYCHON TKaHU.

JleneHne cycrieH3MOHHBIX KJIETOK MOJIEPKUBACTCS IPU HAIMYUU aYKCUHOB U
IIUTOKUHUHOB. TakuM 00pa3oM, CyCIIEH3MOHHBIC KYIbTYpPbI MPEICTaBICHbI TUITHY-
HBIMU KJUTYCHBIMU KJIETKaMH, 00JIaJal0IIMMU BCEMU CBOMCTBAMHU, XapaKTEPHBIMU
JUTSI KJIETOK TaKoro pojia.

Cycnen3uu jyuiie o0pa3yloTcsl U3 PhIXJION KaJITyCHOM TKaHH, MOJy4yaeMou
Ha cpenax c 2,4-J1. Emé Gosiee MHTEHCUBHO 3TOT Ipoliecc UIET MpH J00ABIECHUU B
cpeny ¢pepMeHTa NEeKTUHA3BI.

Krnerounbsie cycneH3un B OHUOTEXHOJOTHMH HCHOJB3YIOTCS ISl TOJy4YeHUs
BTOPUYHBIX METAOOIUTOB, MHOTHE U3 KOTOPBIX SIBISIOTCS IEHHBIMH JIE€KapCTBEH-
HbIMU Ipenaparamu. Hapsay ¢ 3TuM, CycneH3uH KJIETOK MOKHO IPUMEHATh B Ka-
YECTBE UCXOAHOT0 MaTepuana sl HOJIyYEHUs U30JIMPOBAHHBIX TPOTOIJIACTOB.

JI7ist TeHeTHYeCKUX U (PU3UOIOTUYECKUX UCCIIEIOBAHNMN, a TAKKe JJIS TPaKTH-
YECKOIr'0 UCIOJIb30BAHUS B KIIETOUYHOM CEJIEKIUU OYEHb LIEHHBIM SIBISIETCS KYJIbTH-
BUPOBAHUE OTAENBHBIX KIeTOK. OauHOYHAs THOpHIIHAS KJIETKA, BBIJCICHHAS U3
KYJbTYPbl U30JMPOBAHHBIX MPOTOIUIACTOB, MPU AAJIbHEHIIEM €€ eIEHUHU MO3BO-
JISIET TMOTYYUTh KJIOH, COCTOSIIIANA U3 THOPUIHBIX KIETOK. DTO HAMHOTO 00Jierdaer
paboTy wuccrnenoBarens, T.K. YCTpaHsSeT HEOOXOIMMOCTh OTOOpa MOTOMCTBA B
KyJbTYpEe H30JUPOBAHHBIX MPOTOIUIACTOB OT HETUOPUAHBIX, YTO MPEACTABISAET
3HAYUTENbHbIE TPYAHOCTH. KpoMe TOro cam mpoiecc coMaTH4ecKol rHOpuaun3a-

OHH JIYYIIC Ha6J'IIOI[aTB, cClin pa60Ta BeI[éTCH C OMHOYHBIMH IIPOTOILIACTaAMMU.
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TpyaHOCTH KyJIbTUBUPOBAHUSA OJWHOYHBIX KJIETOK CBS3aHbI C TE€M, YTO OT-
JleJIbHAsA KJIETKA HE JIEJIUTCS B T€X YCIOBHAX, B KOTOPBIX XOPOIIO PACTET KaJlycC-
Has TKaHb. /{711 TOro 4ToOBI 3aCTaBUTh UX JEIUTHCS, pa3padOTaHbl CHEIMaIbHbIE
METO/Ibl, OJIMH U3 HUX METOJ «HAHBKW», MpemsioxeHHbld B 1960 r. J[>KOHCOHOM,
MIPU KOTOPOM (PYHKIIUIO «HSHBKWY, CTUMYJIUPYIOIIEH JeJIeHue OAMHOYHON KIETKH,
BBINIOJIHSAIOT KYCOUYKHM KaJTyCHOW TKaHH, OTAENEHHbIE OT He€ (UIbTPOBaJIbHOMN
Oymaroi. B mpucyTcTBUM MX OJMHOYHAS KJIETKA JMETUTCA W AaET WHIUBUIYaAIb-
HYIO KOJIOHUIO KJIETOK — KJIOH.

JI714 KIIETOUHBIX NEJEHUN Y OJMHOYHOM KJIETKHA MOYXHO HCITOJb30BaTh TAKXKE
CKOPMSIIITUHN CJI0¥» (AKTUBHO JEJSAIIUECs KISTKU CYCIIEH3MOHHON KYJIbTYPhl TOTO

JKC BUJA PaCTCHUA, YTO U OAMHOYHAA KJ'IGTKa), puc. 2

Kannyc

NUTATENBHAA CpEAA

Puc. 2. Hcnonp3oBaHuEe B KayeCTBE «HSHBKW» KYJIbTYpPhl CYCIIEH3MOHHBIX

KJICTOK ITPH BbIpalllMBaHWH H30JIUPOBAHHBIX IIPOTOINIIACTOB U OAMHOYHBIX KJICTOK.

CtuMynupyeT KJIETOYHOE JEJICHUE U KOHIUIIMOHUPOBAHUE CPEJIbl, 111 YETO B
He€ 00aBISAIOT MUTATEIBHYIO CPEAy OT MHTCHCUBHO JEIISIIEHCS KyJIbTYphl Ki€-
Tok. KoHmummonupyromuii (HakTop MOTy4arOT MPU (PUIBTPOBAHWU KIECTOUYHOUN
CYCTICH3MH B DKCIIOHCHITMAILHOM (Da3e pocTa yepe3 OakTepruaabHbIN (QHIIBTP.

BriaensaoT oAMHOYHBIE KIIETKH M3 KJICTOYHBIX CYCII€H3WM, U3 TKAaHEH pacTe-

HUU, HanpuMmep, U3 Me30(uilIa JIUCTA MOCTEe ero Manepanuu pepMeHTamu, us3
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KyJbTYPbl H30JIMPOBAHHBIX IPOTOILIACTOB IIOCIE BOCCTAHOBJIEHUS KJIETOYHOU
CTeHKU. [l mojydeHHs OJHOKIETOYHOM (pakUuu CYCIEH3MOHHOW KYJIbTYpPHI
MHOTJa JIOCTaTOYHO MPOCTOTrO OTCTamBaHUs B KoiuOe B TeueHue 15-30 muH. Ilpu
ATOM KpYIHBIE arperarbl OCEJAal0T Ha JHO, a HajocafouyHas (pakuus COACPKUT
TOJIKO OJMHOYHBIE KJIETKH WM MEJKHE arperarsl. EciM Npu OTCTaMBaHUM HE
ynaércs MONYYUTh OJHOKJIETOUYHYIO (paklvio, TO NMPUMEHSIOT MallepUpyrolme
(epMeHTHI (Lemroas3a, aMmuiasa, nporeasa) Wwin (pUIbLTPOBAHUE YEpeE3 CUTA HEM-

JIOHOBBIC NJIKM MCTAJIIIMYCCKHC.

PatGora Ne7. [lonyuyeHue U KyJbTHBHPOBAHHME CYCTICH3UH

[osicuenue. [[ns WHUIMAIIMYA CYCTICH3MOHHOM KYJIBTYpbl HEOOXOAUMO 2—3 T
CBEXEH PBIXJION Macchl KaUTyCHBIX KiIeTOK Ha 60—100 M1 KUIKON NMUTATEIBLHOU
cpensl. [lepBuuHyIO CyCnieH3UI0 KYJBTUBUPYIOT B KOJIOAX C KUIAKOW MUTATEIHLHON
Cpenoi Ha KPYroBhIX Kadaiakax co ckopocThio 100—120 00./mMuH.

MopenbHas KpuBasi pocTa CyCleH3uu UMeeT S-o0pa3Hyro GopMmy U BKIHOYA-
eT: nar-¢asy, SKCIOHEHIUaIbHYIO0 (pa3y, crarmonapHyto $hazy u ¢asy gerpaganuu.
dopma peasbHBIX POCTOBBIX KPUBBIX OTIUYAETCS MPOAOKUTENBHOCTIO (ha3. ITo
3aBUCUT OT T€HETUKH TMOMYJISIMU, KOJIMYECTBA MHOKYJIIOMAa U COCTaBa MUTATENb-
HOM cpebl. CKOpOCTh HapacTaHusa Ouomaccsl konednercs ot 15 go 70 cyTok.

Marepuainsl 1 06opynoBanue. JlaMmuHap-60Kc, MPOOUPKHU C PHIXIBIMU KaJLTy-

camu Tabaka (cpena MC+2,4-J 2 mr/m), KoIOBI ¢ MUTATETLHOW CPEION I UHU-
[IUAIMN CYCTICH3WM, MAarHUTHBIE MEIIAIKW, CTEPHIbHBIE WHCTPYMEHTHI, (DJIAaKOH ¢
96 % crnupToM.

Xon paboTHL.

1. B acenTudecKkux yCIOBHUSX W3BJICUb KAUTYC U3 MPOOUPKU U TIOMECTUTH B
KOJIOY ¢ MATATeNBHOM cpenoi, u3 pacuera 2—3 r Ha 100 mu cpenpr: 1. MC+2,4-]1,
2. MC+1VYK, 3.MC+1YK+6-BAIl, 4. MC 6e3 ropMOHOB.

2. KonOwl ¢ cycmeH3ueld MOMECTUTh Ha KpyroBbie kadanmku mpu 100-120

00./MUH. ¥ OCTaBUTH HA 2 HEJECIIH.
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3. Pe3ynbpTaThl KyJbTUBHPOBAHUS CYCIIEH3UH HA PA3JIUYHbBIX 10 COCTABY Cpe-

Aax 3aprucoBaTh U CACIATh BLIBOABI.

Pab6ora Ne8. [Toac4éT MJIIOTHOCTH CYyCIICH3MH

[osicuenue. 1o MIOTHOCTH CYCHEH3UU MOKHO HE TOJBKO OXapaKTepU30BATh
COCTOSIHUE KJIETOUYHOW MOMYJISIINK, HO U OMPENEIUTh BpeMs CYOKYJIbTUBUPOBAHUS
(oTOOpa MHOKYJSHTA U MEPECaJKU HAa CBEKYIO MUTATENbHYIO cpeny). B 6onbuinH-
CTBE CJy4aeB CYCIICH3MIO ISl CYOKYJIbTHUBUPOBAHMSI OTOMPAIOT B KOHIIE DKCIIO-
HeHIManbHOU ¢asbl (uepe3 14-16 gHelt mociie Havana KyiabTuBHpoBaHus). [Ipu
NOCTPOCHUM KPUBOW pOCTa MOKA3aTeIM CHUMAIOT uepe3 AeHb. [110THOCTh cycneH-
3uM 3a 2-3 Hejenu KyJIbTUBUpOBaHMs Bo3pacTaeT B 20 pa3. Kierku cycnensuit
ynoOHee BCEro TMOJCYUTHIBATh B CHEIUAIBHBIX CYETHBIX Kamepax Dykca-
Pozenrans /remouutomepax/. [{is mojcyera KIETOK CYCHEH3WM WHOTJA MCIOJb-
3YI0OT BpEMEHHBIE MpemnapaThl, HO ATO OoJee TPYAOEMKHUH MPOIECC: 3HAUUTEIBHO
YBEJIMUMBAETCS YMCIIO MOBTOPHOCTEH.

O6beM BeIOOpKH A0MKeH cocTaBisiTh He MeHee 1000 kmerok. Ilomcuer kie-
TOK 3aTPyIHSAETCS, €ClI B CYCIIEH3MH Tpeobianaer gppakius arperatoB. B Takux
ciaydasx K 1 o0bemMy KynbTyphl 100aBisioT 2 o0beMa 8 % oKkcuaa XpoMa U Harpe-
BatoT 10 70°C B tedenue 2-15 munyt. Ilocne oxnaxaeHus KyJabTypy BCTpSXUBaA-
10T, YTOOBI pacmanuck arperathl. J{Jis pa3pylieHus arperatoB B CyCleH3UI0 100aB-
nsitotT nektuHazy — 0,25 % obbema.

[110THOCTH CyCHIEH3UU MOXKHO ONPEJEIUTh U TI0 COOTHOIIECHHIO 00bemMa OHOo-
Macchl K 001meMy 00beMy cycrieH3un. V3MepsroT cpeaHunii 00beM KIETKU U Oy -
YaloT YUCJIO KJIETOK B 1 MIJI CyCIIEH3UHU.

Marepuainsl 1 o0opynoBanue. MuUKpockomn, IeHTpudyra, Konda ¢ CyCIeH3u-

eﬁ, CTCpUJIbHAA IITHUIICTKA, IMPCAMCTHOC CTCKIIO, IIOKPOBHOC CTCKJIO, KaMCpa IJIA

MoJIcUeTa JIEMEHTOB KPOBH, (UIBTPOBAIbHAS Oymara.
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XO0J1 padOTEL.

1. KonOy c cycneH3uei BCTpSIXHYTh U OTOOPATh MUIETKON HECKOJIBKO MJI
CYCIIEH3HH.
2. 1 mn cycnen3uu cMemath ¢ 2 Mit 8 % OKcuaa XpoMa U MOoCcTaBUTh Ha 15
MUHYT B TepMoOCTaT Iipu temreparype 70° C.
3. Cmech mpomnycTUTh 3 pa3a yepes IIpPHL ¢ TOJICTON UriIol (MUIeTUpo-
BaTh).
4. Kamepy Dykca-Po3zeHrans 3an0aHUTh CyCIIEH3HEH.
[loacunTaTh KIETKH MOJ MUKPOCKOTIOM.
6. [IIOoTHOCTH CycreH3uU paccuuTath Mo Gpopmyie:
M -n -1000
X="32 ,
rae X — YUCIo KIETOK B MII,
M — cpenHee 4HcIo KIETOK B KaMepe,

N — pa3BEaCHUC.

PaGora Ne9. OnpenesieHue cTeneHu arperipoBaHHOCTH U

JKM3HECTIOCOOHOCTH CYCIIEH3UH

[losicHenue. B 3aBUCUMOCTH OT LIEJIEM MCCIEAOBAHUS YCIOBHUS KYJIbTUBHUPO-
BaHMSI M COCTaB IMUTATEIBHOW CpeJibl MOJOUPAIOT TaK, YTOOBI B CYCIICH3MH MPE00-
nafana omnpejeneHHas ¢pakuus kieTok. OObBIYHO B CyCTHEH3UU pa3nuyaroT 4 oc-
HOBHBIC (paKkiMM: OJAMHOYHBIC KIETKHU, MEJIKHE arperarbl, CPeIHHE arperaThbl,
KpynHble arperaTbl. CTENeHb arperupoOBaHHOCTH OINPEAECISIOT, MMOACUUTHIBAS
KJIETKH B HECKOJIbKUX IOJSX 3PEHUSI Ha BPEMEHHBIX IpernapaTax MoJi MajbiM yBe-
nuyeHueM Mukpockorna (He meHee 1000 kieTox).

[Ipu pabote ¢ cycmeH3usiIMH HEOOXOIMMO YUYUTHIBATH M €€ KU3HECIOC00-
HOCTh. O )KM3HECTIOCOOHOCTHU KJIETOK MOXHO CYJUTh MO JABUKEHUIO [IUTOIIIA3MBbl,
M0 CTEMEHHU MPOHUIIAEMOCTH KJIETOYHOW CTEHKH MJi KpacuTeseH, 1Mo aKTUBHOCTH

(dbepMeHTOB.
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[Ipr>kr3HEHHBIE KPACUTENH, TAKUE KaK METUJICHOBBI CUHH, KIETKU HE YOU-
BaIOT M 4Yepe3 000JI0UYKHU JKUBBIX KJIETOK B UTOIUIA3MY He MpOHUKatoT. CycreH3us
CUMTAETCA KU3HECTIOCOOHOM, eciu Oosee 70 % KIETOK HE OKPAIIUBAIOTCS B CUHHM
L[BET; arperart >ku3HecnocoOeH, eciu 0onee 50 % ero KJIeToK He OKPACUIIUCh.

JUI KOJIMYECTBEHHOT'O ONPEAENICHUS JKU3HECITIOCOOHOCTU CYCIIEH3UH UCIIOIb-
3yIOT BEILLECTBA, YYAaCTBYIOIIME B METAa0OIU3ME KIETKH: (DIyopecLEenHANALETaT
pacieruisieTcs B KJIETKE dCTepa3aMHu ¢ 00pa3oBaHuEM (IyopecLenHa, Jaroliero
(i1yopecleHIMIO TUTOMIIa3Mbl )KUBBIX KJIETOK. AKTUBHOCTb 3CTE€pa3bl ONPEALISIOT
Ha cnekrpodoToMerpe. OKpalnBaHue KIETKH COJSIMU TETPa30Jjsl MO3BOJISIET OIl-

peaciinT MHTCHCUBHOCTD JAbIXAHUWA KIICTKH.

Marepuansl u obopynoanue. Mukpockort, ¢uakon ¢ 0,1 % pactBopom Me-
TUJICHOBOTO CHHET0, MPEAMETHbBIE U TTIOKPOBHBIE CTeKJa, GUIbTpOBaIbHaAs Oymara,
JTUCTUJUTUPOBAaHHAs BOJIa, MapJieBble cal()EeTKu, TUTICTKH.

Xona paboOTHL.

1. [lpuroToBuTH mpenapaT CyCHEeH3UU: BCTPAXHYTHh CYCIIEH3MIO B KOJjOe, IMu-
NETKOM 0TOOpaTh HEOONBIIOE KOJWYECTBO CYCHEH3UH, TOMECTUTHh KAaIlIIO
CYCIIEH3UHU Ha MPEAMETHOE CTEKIIO, JOOABUTh KAIUTIO KPacUTelNs, HAKPHITh
MOKPOBHBIM CTEKJIOM, M3JIUIIKH XUIKOCTH yOpaTh (PUIBTPOBAIBLHON Oyma-
roM.

2. IlomecTuTh mpemapat Ha CTOJIUK MUKPOCKOIIA MO/ MaJioe YBEIHMUYECHHE 00b-
€KTHBA U MOJCYUTATh KIETKU U arperathl B 3-X MOJIAX 3peHus (IPOCMOTPETh
HE MEHEE TPEX MPENnapaToB).

3. Pesynbrathl 3anucath B TaOIUILY.

4. OmuH mpernapaT 3apuUcOBaTh, OMHCATh MOP(OJOTHIO KIETOK CYCICH3UU
(bopmy, BemmunHy).

5. Caenatb BBIBOJ O CTETICHH arperMpOBAHHOCTH CyCTEeH3uH (Kakue (pakuuu
npeobianamT, %) U KU3HECTTOCOOHOCTH CYCIIEH3UH (HEOKPAIIECHHBIX KJIE-

TOK, %).
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Tabnuua 7 — CreneHb arperupoBaHHOCTH U KU3HECTIOCOOHOCTHU CYCIEH3UU.

Opakiuu IIpenapatel

1 | 2 | 3

Ilons 3penus

1 2 3 1 2 3 1 2 3

H|{O H|O|H|O | H|O|H|O|H|O| H]|O H] O

OJIMHOY-
HEIE
KJIETKU

MEJTKHE
arperartbl
(2-5 kie-
TOK)

cpenaHue
arperatbl
(6-20

KJIETOK)

KpYIHBIC
arperarsl
(21-50
KJIETOK)

OYEeHb
KpYIHbIE

arperartbl
(50 u 60-

jee  Kie-
TOK)

[Ipumeyanue: 0 — OKpallleHHbIE KIETKU U arperarsl,

H — HCOKPAIICHHBIC KJIICTKH U arpCrarbl.

KoHTpOoJIEHBIE BOIPOCHI

1. Kak noiay4uTs CyCNI€H3UOHHYIO KYJIbTYpy?

2. JIns 9yero MCTONBb3YIOTCS CYCITICH3UOHHBIE KYIbTYPhI B OMOTEXHOJIOTHH?
3. B uém 3akmroyaercst TpyIHOCTh KYJIbTHBUPOBAHUS OJUHOYHBIX KICTOK?
4, Kak mojacyuTaTh MNIOTHOCTH CYCIIEH3UU?
5

Kaxk onpenenuts )XU3HECTIOCOOHOCTH CyCcTIeH3UN?
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Tema 4. MopgoreHe3 B KaJJIyCHbIX TKAHAX.
I'opmonajabHasi peryasinusl B KyJbType KJIeTOK U TKaHeil

Cy1miecTByeT HECKOJIBKO MyTEH, MO KOTOPHIM MOXET UATH Pa3BUTUE KIETKHU
nocie e€ nenuddepeHIupoBKU. 1) 3TO BTOpUYHAs pereHepalus 11eJ10ro pacTeHusl,
BO3MOXHA U} PEepeHIIMpOBKa HA YPOBHE KIIETOK, TKAHEH M OpraHoOB. 2) 3TO yTpa-
Ta KJIETKOW CIIOCOOHOCTH K BTOPUYHOU nu(EPEHIIMPOBKE U pereHepalu pacre-
HUs, cTOMKas nenuddepeHupoBka, TpruoOpeTeHNe CIIOCOOHOCTH PacTH Ha Cpelie
0e3 rOpMOHOB, T.€. MPEBpaIlCHUE B OMyXO0JeBY0. TakuMu CBONCTBAMH YacTO Xa-
PaKTepU3yIOTCS KIETKUA CTapbhlX MEPECcajovyHbIX KYJIbTYp. 3) 3TO HOpPMaJbHBIN
IIUKJI Pa3BUTHS KAJUTYCHOW KJIETKH, 3aKaHUMBAIOIIMUICS €€ CTapeHUeM U OTMHpa-
HUeM. B 3ToM cnydae kieTka mperepreBaeT BTOPUYHYIO AUG(EpEHIIUPOBKY U
npeKpaniaeT aeauThes (cramroHapHas (asza pocta). Ho takas nuddepenmnupoBka
He BeAET K MOP(OTEeHE3Y, a 3aKpeIUISIeT 3a HeMl CBOMCTBA CTapOM KaJUTyCHOU KJIET-
KU.

JIist cenbCKOXO3SIMCTBEHHOM OMOTEXHOJIOTHH HAWOOJBIINI WHTEpEeC Mpe-
CTaBJISIET pereHepanus B KyJIbType TKaHEW W3 OTAENbHON KIETKHU IIeJIOr0 pacrte-
HUsl. B KynbType KaJUTyCHBIX TKaHEH MopgoceHe30m HA3bIBAIOT BO3ZHHUKHOBEHHE
OpraHU30BaHHBIX CTPYKTYP U3 HEOPTaHW30BAHHOM MACChI KJIETOK.

CymiecTByeT 1Ba OCHOBHBIX TuUra MopdoreHesa. B kynbType TkaHei oH Mo-
KET MPOSBISTHCSA B BUJIE OpraHorenes3a (00pa3zoBaHUE OTIEIBHBIX OPraHOB): KOP-
HEBOro, cTe0JIeBOT0, peke (propanbHOTO (IIBETOYHOTO) WK JICTOBOrO — 1 THm. B
ATOM cllydae CHauaja pereHepUupyroT OTAEIbHbBIE OPraHbl, a 3aT€M YK€ U3 HUX Lie-
JbIC pacTeHUs. 2 THII - B BHIE COMATHYECKOro AMOpHoreHesa (oOpazoBaHusl Ou-
MOJIAPHBIX 3aPOJIBIIIETIONO0OHBIX CTPYKTYP M3 COMAaTHYECKUX KIIETOK), 37€Ch Cpasy
oOpa3zyeTcsi 3apOJIbIIll, UMEIONUH KaK MEPUCTEMY KOPHS, TaK M MEPUCTEMY Bep-
XYILIEYHOHN MOYKH, U3 KOTOPOTO MOTOM Pa3BUBAETCS 1IE10€ PACTEHHE.

MopdoreHne3oM B KyIbType KaJUTyCHBIX TKaHEH MOXXHO ympaBisTh. Ha cmo-
COOHOCTh M30JIMPOBAHHBIX PACTUTENBHBIX KIETOK K MOp(doreHe3y OKa3bIBaIOT

BIIMSHUE KaK BHYTPEHHHUE TaK U BHeIIHUE (akTopbl. K BHYyTpEHHUM OTHOCSTCS:
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BUJIOBas MPUHAIICKHOCTh MCXOAHOTO PACTCHHS, OpPTaH, U3 KOTOPOTO B3SIT JKC-
IUTAHT, BO3pACT AKCIUTanTa. K BHEITHUM (pakTopam OTHOCSTCSA COCTaB MUTATEIbHON
Cpelbl, TemIepaTypa, MHTEHCHUBHOCTH cBeTa. [lpu mpeobnagaHuy IUTOKWHUHOB
HaJl ayKCMHaMHW 4acTO HAYMHAETCs CTEOJICBOM OpraHOTeHe3, a B ciiydae mpeobia-
JaHWsT ayKCMHOB HaJ| NIUTOKMHWUHAMH — KOpHEeBOW. Takke m3 oOpa3yrommuxcs B
KyJIbType KaJUTyCHOM TKaHW KOpPHEH MOUYTH HUKOTJIa HE pPEreHepUpyeTcs IeNoe
pacTteHue, a mpu cTeOJeBOM OpraHoreHe3e cHadaja oOpasyeTcsl mober, KOTOPHIid
3aTeM TpHU Tepecake Ha cpedy ¢ mpeoliagaHueM ayKCHHOB YKOpEHseTcs U JaéT
Hadajo 1enoMy pacteHuto. CiemnoBaTelbHO, ayKCHHBI M IIUTOKUHUHBI, BBI3BIBAIO-
M€ B 3aBUCHMOCTH OT COOTHOIIEHUS b0 nenudepeHIMpOBKY U MEePeXoa K
KaJUTyCHOMY pOCTY, 00 nuddepeHmpoBKy U Mopdorenes B KyJbType KaJlTyc-
HBIX TKaHEH, SBISIIOTCS HE TOJIBKO PErYJISITOPaMH POCTa, HO U PETyNIATOpaMu aud-
(bepeHIIPOBKH.

Ecmu opranoreHe3 MO)XHO WHAYIIUPOBATH C IMOMOIIBIO (PUTOTOPMOHOB, TO
COMAaTHYeCKHii 3MOpHoreHe3 (akTUIecKu HezaBHCUM OT HHUX. OOBIYHO 3MOpHO-
TCHHBIC 30HBI BO3HHUKAIOT B KaJUTYCHOW TKaHU Ha TOW e MUTATEIIbHOH cpefe, Ko-
TOpasi UCTIOIB30BAIACH IS KaluTycooOpa3oBaHusl. He3aBUCMMOCTh COMaTHUECKOTO
AMOpHOTeHe3a OT TOPMOHOB SIBJIICTCS ApT'YMEHTOM TOT'O, YTO CaM IPOIECC U30JIH-
pPOBaHUS KIETKH CTUMYIUPYET PEaU3allii0 TOTHIIOTCHTHOCTH, T.C. MEPEXOoJ] K
mopdorenesy. CrenoBareabHO, OCHOBHBIMU CTUMYJaMU MOpQoreHe3a SBISIIOTCS
M3MEHEHHUS! COOTHOILIEHUSI TOPMOHOB B MTUTATEIBHOM Cpefie, a TaK e caM MPOLEecC
M30JISIIIUU PACTUTETBHON KJIETKHM OT opranu3Ma. J[OMmONHUTETbHBIMU CTHMYJAMU
MopdoreHesa B KyabType KALTyCHBIX TKAHEH SBISETCS MPUCYTCTBUE B MUTATEIh-

HOU Cpcac HUTpaTa aMMOHUA, aMHUHOKHUCIIOT TAKUX KaK TUPO3HWH, CCPUH.

PaGora Nel(). UHayKknusi opraHoreHe3a u COMaTHYeCKOro YMOpPHOreHe3a
B KAJUTyCHOM TKaHM Ta0aKa noj aeiicTBueM (pUTOrOPMOHOB
[osicuenne. GUTOTOPMOHBI — ATO OMOJOTUYECKUE PETYNISTOPHI POCTAa U pa3-

BUTHSI PACTCHUM, OCYIIECTBIAIONINE B3AaUMOJACHUCTBHUE KIIETOK, TKAHEW U OPraHOB,
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CTUMYJIMPYIOIIME W HHTUOUpYOIHEe MOp(OreHeTu4eckue u (PU3NOJIOTHYECKUE
MIPOLIECCH] B PACTUTEIBHBIX OpraHu3sMax. OUTOrOPMOHBI BIUSIOT Ha JIEJICHUE U
POCT KJIETOK PacTsKEHUEM, COCTOSIHHE IMOKOS, CO3pEeBaHHUe, CTapeHue, GopMHUpO-
BaHUE 110J1a, YCTOMUHUBOCTh K CTPECCY, TPOMU3MBI, TPAHCIIUPALMIO; 00ECIEUnBAIOT
(GYHKIMOHAIBHYIO LEIOCTHOCTh PACTUTEIBLHOIO OpraHu3Ma, 3aKOHOMEPHYIO MO-
CJIEI0BAaTENbHOCTD (a3 MHAUBUIYATBHOTO Pa3BUTHSL.

[To xuMHu4eckoil mpUpoae TOPMOHBI PACTEHUN YETKO MOJAPA3IAEISIOTCS Ha JIBE
IpyNIbl: MPOU3BOAHBIE MEBAJOHOBOM KHUCIOTHI (rHOOEpeuIuHbI, aOCUU3HUHBI,
Opaccunbl, (y3UKOKIIMH, ITUTOKUHUHBI), TPOU3BOAHBIE AMUHOKHUCIIOT (AyKCHUHBI —
U3 TpunTodaHa, TUJIEH — U3 METHOHMHA U aJlaHWHAa). buocuHTe3 (PUTOrOpMOHOB
IPOUCXOJUT B ONpPENENIEHHBIX YacTIX PACTeHUIi: B amekcax 1moderoB oodpazyercs
NYK- ungonun-3-ykcycHasi KUCJIOTa, JUCT CIY>KUT JOHOPOM KIIFOUYEBOIO MpPO-
JyKTa CHHTEe3a THO0epesUTMHOB — KaypeHa, a Takke aOCIIM30BOM KUCIOTHI, B arek-
cax KOpHEH CHUHTE3UpYyeTCs KMHETHH, a B 30HE PACTsHKEHUsT KOpHS — ruboeperiu-
HBI, ICTOYHUKOM 3€aTHHA SBJSETCS SHAOCIIEPM MTPOPOCTAIOIINX CEMSIH.

[lo dbyHKIMOHATBEHOMY ACHCTBUIO PA3IMYaOT 5 OCHOBHBIX TPy (UTOTOp-
MOHOB: ayKCUHBI, IINTOKUHUHBI, THOOEPEITUHBI, A0CIU3UHBI U 3TUJICH. AYKCUHBI B
KyJbTYpEe TKaHEW BBI3BIBAIOT POCT KJIETOK PACTIKEHHEM, B OOJBIINX KOHIIEHTpA-
IUSIX — JICJIEHHE KJIETOK, B COYETAHUU C IIMTOKMHUHAMU — OpraHorese3. B 6uorex-
HOJIOTUU TPUMEHSIOT Kak npupoiHbie aykcuHbl (MYK), Tak u cuHTEeTMUYECKHE
[UMK (unponun-3-macngnas kuciota), UIIK (uaponun-3-nmponroHoBasi KUCIO-
Ta), 2,4-J1 (2,4-muxnopdenokcuykcycnas kucinora), HYK(waptunykcycnas ku-
ciota)].

[{uTOKMHUHBI B COUYETAHUU C AyKCMHAMU WHIYIHUPYIOT MUTO3bI, Tponudepa-
M0 KJIETOK, MoYeK U nodero. K mpupoaHbIM IUTOKUHUHAM OTHOCSITCS: 3€aTHH,
kuaeTuH (6-pypdypunamunonyput), NN-nudeHmimModeBnHa (KOKOCOBOE MOJIO-

KO0); K cuaTeTndeckuM — 6-BAIl (6-6eH3unamMmuHonypuH).
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['n66epemIuHbl CTUMYIUPYIOT POCT KIETOK PACTSHKEHHEM, a TaKKe CHHTE3
ayKCMHOB M LMUTOKMHUHOB. Celyac u3BecTHO Okojo 60 BUAOB rub6epeminHoB. B
KyJbType TKaHU HUCIIONb3yeTCsl THOOEpesioBast KUCIOTA.

A6cum3unbl (ABK — abciu3oBast KMCIIOTa) U 3TUJIEH UHTUOUPYIOT POCTOBbBIE
MIPOIECCHI, JIEICHNE KJIETOK, B COYETAHWU C IUTOKWMHWHAMHU U XJIOPXOJIWHXIIOPH-
JIOM UHIYIUPYIOT OpraHoreHes (00pa3oBaHUe MUKPOKITYOHEH).

['opMoHanbpHAs cucTEMa TECHO CBs3aHA C TEHETHYECKHUM ammapaToM KIIETKH.
@OUTOTOPMOHBI HE TOJIBKO BIMSIOT Ha cTeneHb MeTunupoBanus JJHK u Takum 06-
pa3oM pEryHpYIOT dKCIPECCUIO0 T€HOB, HO M CBS3BIBAIOTCS C OeKaMu — pempec-
copamMH Ha OINEpOHE, YTO MPHUBOAMT K aKTUBAIUU CTPYKTYPHBIX T€HOB M CHHTE3Y
orpenencHHbIX GpepMeHTOB. Clie0BaTeNbHO, U3MEHSS COOTHOIICHUE TOPMOHOB B
MUTATETBHBIX CpeJlaX, MOKHO B KAKOW-TO CTETICHN U3MEHSATh U TeHETHUECKHE MPO-
rpaMMBbI KJIETOK W TKaHEW. DTU MPOIeCcChl U3BECTHBI Kak neaudepeHnuanus, pe-
muddepentmanus 1 gudepeHIuanis KIeToK U TKaHeH.

Marepuainsl 1 obopynoBanue. [Ipobupku ¢ kamrycamu Tabaka, kKojaosl Ha 50

MJI CO CTepuiIbHON muTaTenbHOU cpenoit (MC 6e3 TopMOHOB), KOJIOBI CO cpeflaMu
JUIsl CTe0JIEBOTO OpraHOTeHe3a U COMaTHYECKOTr0 IMOPUOTEeHE3a U UHIYKIIUU PU30-
redes3a, (uakonsl ¢ 96 % cnUpPTOM, CTEPHIIbHBIE MUHIIETH U MpErnapupoBaIbHbIC
UTJIbI, CIIMPTOBKA, JJaMUHAP-00KC.

Xon paboTHL.

1. CrepuibHBIM MHUHIIETOM MEPEIOKUTh KALIYChl HAa CTEPUIIBHYIO MOBEPX-
HOCTh CTOJIa JIJAMUHAP-00KCa, Pa3JeuTh HA KyCOUKU SX5 MM, U IOMECTHUTh B KOJI-
OBl C MUTATENBHBIMU CPEIaMHU, COACPKAIUMU PA3THUHbIE HAOOPHI HPUTOTOPMOHOB.

2. KonObl mepeHecTy B KyJlbTYpalIbHYIO KOMHATY C Temmeparypoi 25 + 2°C,
BIIQYKHOCTHIO Bo31lyxa 70 % 1 MHTEHCUBHOCTBIO OCBEIICHUS SKLX.

Pe3ynbpTaThl SKCIEpUMEHTA 3aprCcoBaTh uepes3 2-4-6-8 Hemens.

KoHTpOJIbHBIE BOTPOCHI

1. HazoBute ocHOBHBIE TUIIBI MOPOreHe3a B KyJIbType KaTyCHOM TKaHHU.

2. OCHOBHBIC ATAIbl COMATHYECKOTO SMOPHOTECHE3A.
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3. Urto Takoe (pUTOrOpMOHBI U B YEM 3AKIIIOUAETCS UX JIEUCTBUE HA KIETKH,
TKAHU U OpTaHbl pACTCHUI?

4. Ha3oBuTe OCHOBHBIE T'PYNIBI PUTOTOPMOHOB U X (DYHKIIUH.

Tema 5. KiioHa/IbHOE MUKPOPA3MHOKEHHE PACTCHU I

JlocTkeHus: B 001acTH KyJIbTYpbl KJIETOK M TKAHEW NMPUBENTU K CO3/IaHUIO
NPUHIIMITHAIBHO HOBOTO METOJIa BET€TAaTHBHOTO PAa3MHOXKEHUSI — KJIOHAJIBHOIO
MHUKPOpPa3MHO:KeHHs (TIOJy4eHHE B YCIOBHUSX in Vitro, T.e. B MPOOMpPKE HEMOJIO-
BbIM MTyTEM PACTEHUM, TEHETUUYECKU UJEHTUUYHBIX IK3EMIUBIPY). DTOT METOJ] UMEET
pSI IPEMMYIECTB: 1) MoJydyeHrne TeHEeTUUYECKH OJJHOPOJAHOIO MOCaJ0YHOr0 Marte-
puana; 2) ocBOOOXKJIEHUE PACTECHUH OT BHUPYCOB 3a CUYET HCIIOJIB30BAHUS MEpHU-
CTEMHOW KYJbTYpPBI; 3) BBICOKHN KOI(PGUIIMEHT pa3MHOXKEHUS; 4) COKpalleHue
IPOJIOJKUTENIBHOCTH  CEIEKIMOHHOIO Mpolecca; S5) pa3MHOKEHHE paCTEeHH,
TPYJIHO Pa3MHOXKAEMbIX TPAJULUOHHBIMHU CIIOCOOaMM; 6) BO3MOXKHOCTh MPOBEJIE-
HUS pabOT B TEUEHHE TOJ[a U SKOHOMMUS ILJIOIa e, HEOOXOAUMBIX JJI BhIpalUBa-
HUS [10CAJI0YHOT0 MaTepuaa.

[lepBbie gocTH)eHUS B 00JACTH KIOHAIBHOTO MUKPOPA3MHOXKEHHSI OBLITU T10-
nydeHsl B KoHIe 50-x rogoB XX croyetust ppanHiy3ckuMm ydeHsiM JKopxkem Mo-
peneM, KOTOpOMY YIaloCh MOJYYUTh NEPBBIE PACTEHUS-PEr€HEPAHThl OPXUACH.
Ycnexy XK. Mopens B MUKPOpPa3MHOKEHUHU CIIOCOOCTBOBANA yKe pa3paboTaHHAs K
TOMY BPEMEHU TE€XHHUKA KYJIbTUBUPOBAHUS ANUKAJIBHOW MEPHUCTEMBbl pAaCTCHUUN B
ycrmoBusax In vitro. Kak mpaBwmiio, McclieoBaTe B KadyeCTBE MEPBUYHOTO JKC-
IJIAHTA MCIOJb30BAIM BEPXYIIEYHBIE MEPUCTEMBI TPABSHUCTBIX PACTEHUMN: T'BO3-
UK, XpU3AaHTEMBbI, MOJCOJHEYHUKA, TOPOXa, KYKypy3bl, OJyBaHUMKa, cajlaTa U
M3y4yajau BIMSIHUE COCTaBa MUTATEIbHOW CpeAbl Ha MPOLECCHhl pEereHepaluu u
dbopmupoBanus pacteHuil. B pesynbraTe M ObIII0 OOHAPYKEHO, YTO ITOT MPOIIECC
OECKOHEUYEH U MOKHO ObLIO MOJy4YaTh B OOJIBIIOM KOJMYECTBE BHICOKOKAUYECTBEH-

HBII U TEHETUYECKU OJJTHOPOIHBIN, 0€3BUPYCHBIN MOCATI0YHBIN MaTepHUal.
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B Poccumn paGoThl MO KJIOHAIBHOMY MHKPOPA3MHOXKEHHUIO ObUIM HAdaThbl B
60-x rogax B JabopaTopuu KyJabTypbl TKaHeld U MopdoreHeza MHctutyTa Qusno-
noruu pacteruit um. K. A. Tumupszesa PAH.

Takum oOpa3om, nepBble yCHEXH B KIOHAJIBHOM MHUKPOPA3MHOXEHUH CBSI-
3aHbI C KyJIbTUBUPOBAHUEM ANTMKAJIbHBIX MEPUCTEM TPABSIHUCTBIX PACTEHUN HA CO-
OTBETCTBYIOIIMX MUTATEIBHBIX Cpellax, 00€CIeYMBAIOIINX B KOHEUHOM HUTOTE IO-
Jy4EHHE PACTECHUI-PETEHEPAHTOB.

Opnako 00J1aCTh MPUMEHEHUST MUKPOPA3MHOKEHHUSI pa3HOOOpa3Ha U UMEET
TEHJECHLIHIO K MOCTOSIHHOMY PacUIMPEHUI0. DTO B MEPBYIO OYEpPEIb OTHOCHUTCH K
Pa3MHOXKEHHUIO 1IN VItr0 B3pOCIBIX JPEBECHBIX MOPOJ, OCOOCHHO XBOWHBIX, U HC-
MOJIb30BAaHUE TEXHHUKH IN VILrO I COXpaHEHHs PEIKHMX W MCUYC3AIONIUX BUIOB Jie-
KapCTBEHHBIX pacTeHUi. B HacTosiiee Bpemsi B 3TOM HaIlpaBICHUU HAMETHUIICA
MOJIOKUTEIbHBINA CIIBUT.

JTanbl U METOAbl KJOHAJIBHOI0O MHKpOpa3MHOxeHus. [Ipouecc kio-
HaJIbHOTO MUKPOPa3MHOKEHUS MOKHO Pa3/IeNIUTh HAa YEThIpE 3Tamna:

¢ BBIOOp pacTEHUA-IOHOPA, U30JUPOBAHUE SKCIUIAHTOB M MOJIYYEHUE XOPOIIIO
pacTyIieil CTEpUIbHOMN KYJIbTYPHI;

¢ COOCTBEHHO MHUKPOPa3MHOKEHHE, KOTJa IOCTUTAeTCsl IMOJydeHHE MaKCH-
MaJbHOTO KOJIMYECTBA MEPUKIIOHOB;

¢ YKOpPEHEHHE Pa3MHOXEHHBIX MOOEroB ¢ MOCIEAYIOIIeH aganTaiuell ux K
MOYBEHHBIM YCIIOBHUSM, a MPU HEOOXOIUMOCTH JICTIOHUPOBAHHME PACTCHUM-
pETEeHEPAaHTOB TIpH MOHIKEHHOU Temneparype (+ 2°, + 10 °C);

¢ BBIpAIlMBAHUE PACTEHUHN B YCIOBUSAX TEIUIMIIBI U MOJTOTOBKA UX K peaiu3a-

LMY WJIA TIOCAJKE B IOJIE.

CymiecTByeT HECKOJIBKO METOJ0B KIIOHATBHOIO MUKPOPAa3MHOKEHUS.

OcHOBHOIl MeTOJ, NPUMEHSAEMBIA INPHU KIOHAIBHOM MHUKPOPAa3MHOKECHUU
pacTeHUl — 3TO aKTUBAIUSl PA3BUTUS YK€ CYIIECTBYIOUIMX B PACTEHUU MEpPH-
CTE€M, OCHOBBIBAIOIIUICS HA CHATHM AlUKAJIBHOTO JOMHUHUPOBAHMWS, pucC. 3. DTO

MOKET OBIThH AOCTUTHYTO ABYM:A IIYTAMMU!
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¢ yJAJCHHEM BEpXYLIEYHOW MEpPUCTEMBI CTEOJIS M MOCIEAYIOUIMM MUKpOYe-
peHKOBaHHUEM Moldera in Vitro Ha 6e3ropMOHaIBLHOM Cpeae;

o J100aBJIEHHEM B MUTATEIBHYIO CPEAY BEIIECTB HUTOKMHUHOBOIO THIA JIEH-
CTBUS, MHAYLUPYIOINIMX Pa3BUTHE MHOTOYMCIEHHBIX Ma3yLIHBIX MOOETOB.
Kaxk npaBuiio, B kauecTBe IIUTOKUHUHOB UCTIOIB3YIOT 6-0€H3UIIaMUHONYPUH
(BAII) wmmu  6-byppypunamuHonypuH (KMHETHH), a TaKxke 2-
U30NeHTeHWIaieHuH (21p) U 3eaTuH. [lomydyeHHble TakuM 00pa3oM moderu
OTIENSIOT OT MEPBUYHOTO MATEPUHCKOTO 3KCIUIAHTA U BHOBb KYJIbTUBHPY-
IOT Ha CBEKEMPUTOTOBICHHOW MUTATENBHOW Cpelie, CTUMYIUPYIOLEH Mpo-
audepanuio na3yuHblX MEPUCTEM U BOZHUKHOBEHHUE MOOETOB 0oJiee BBICO-
KUX TOPSIAKOB.

B Hacrosiee BpeMs 3TOT METOJ] IMPOKO UCIOJIb3YETCs B IPOU3BOJCTBE 0€3-
BUPYCHOT'O MOCAJ0YHOT0 MaTepuaja CelbCKOX03IMCTBEHHBIX KYIbTYp KaK TeXHU-
YecKUX (caxapHasi CBEKJIa, XMeJlb, Ta0aK, TOMMHAMOYp, CTaXUC), TAK U OBOILHBIX
(Tomartsl, kKapTodenb, orypen, mneper, ThiKBa, crapxka U Ap.). A Takxke Uil pas3-
MHOEHUS KYJIbTYp MPOMBIIIEHHOrO I[BETOBOJCTBA (TBO3JIMKA, XpU3aHTEMA, PO-
3a, repOepa), TPOIMYECKUX U CYOTPONMMUYECKUX PacTeHHUH (POJOJEHAPOH, a3ajus,
KaMeJusl, yail u Jip.), IUIOAOBBIX U SITOAHBIX KYJIbTYp (3€MIISIHMKA, s0JI0HS, CIIUBA,
BUIIIHA, IpyIla, BUHOTPaJa, MajJlHA, CMOPOJNHA, KPBDKOBHUK U JIp.) U JPEBECHBIX
pacTteHuil (TomoJsib, UBa, OJbXa, Oepesa, psAOUHA, CEKBOMS, Tys, MOAOKEBEIbHUK U
ap.). Ans HEeKOTOpBIX CEIbCKOXO3SWCTBEHHBIX KYJIBTYp, TaKMX Kak KapTogens,
TEXHOJIOTUSI KJIOHAJBHOTO MHMKPOPA3MHOYKEHHs IOCTaBJIEHA HAa IPOMBIIUICHHYIO
ocHOBY. [IprMeHeHHe MeTo/la aKTHBAalUU Pa3BUTHS CYILIECTBYIOIIMX B PAaCTEHUHU
MEPHMCTEM TIO3BOJISIET MOJIYYaTh U3 OJHOM MepucTeMbl KapTodens Gomnee 10° pac-
TEHU! B TOJ, NMPUYEM TEXHOJIOIMS NPEyCMaTPUBAET MOJyYE€HHE B MPOOMpKax

MHKPOKITYOHEH — IIEHHOT0, 0€3BUPYCHOTO CEMEHHOTO MaTepHraa.
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Puc.3. Cxema pa3MHOKEHHUSI PaCTEHHUH METOJOM aKTHUBAI[MH PA3BHUTHS CYIIE-
CTBYIOIIUX MEpHUCTeM: | — MyTeM yHalleHus BEpXYIICYHOH MEpPUCTEMBI: 2 — JO-
OaBJjeHHWEM IUTOKUHUHOB B cpenay (6/T — cpena 6e3 ropmoHoB, 1] — nmuToknHuH, A

— ayKCHH).

BTopoii MeToa — 3TO MHIYKIIMS BO3HUKHOBEHHUS aJJBECHTHBHBIX ITOYEK HETIO-
CPEACTBEHHO TKaHSAMHM 3KcIiaHTa. OH OCHOBaH Ha CIIOCOOHOCTH HM30JMPOBAHHBIX
JacTel pacTeHUsS MpHU OJAroNPUATHBIX YCIOBHUSAX MUTATEIBLHON Cpeabl BOCCTaHAB-
JUBATh HEJOCTAIONINE OPraHbl M, TAKUM 00pa30oM, pereHepupoBaTh IEJIbIe pacTe-
Hus. OOpa3oBaHUs aJBEHTHBHBIX IMOYEK MOXKHO JOOUTHCS IMOYTH M3 JIOOBIX Opra-
HOB U TKaHEH pacTeHUs (M30JUPOBAHHOTO 3apOABIIIA, JTUCTA, CTEOIS, CEMSIOJICH,
Yenryek U JOHIA JYKOBUIIbI, CETMEHTOB KOPHEM M 3a4aTKOB COIIBETHM), €CIIU UX
yAaeTCs TOJYYUTh CBOOOHBIMHM OT MH(GEKIIMHA. DTOT MPOIecC, KaK MPaBUiI0, MPO-
HWCXOAUT Ha MUTATEIBHBIX CpellaX, COAEpPKAIIUX OJWH IIMTOKUHUH WJIK B cOYeTa-

HHUM C AyKCHHOM, HaxoAsamuxcsa B cooTHomennu 10:1 nmm 100:1 B kauecTBe ayk-
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CHHA B 3TOM CJIy4yae HauboJiee 4acTo UCIONb3YIOT OeTa-UHI0IMI-3-YKCYCHYIO KU~
cinory (MYK) wnu ansda-nadptunykcycnyro kuciory (HYK).

Oto0 Hamboee pacmpoCTpaHEHHBIH METOJ MUKPOPA3MHOKECHHSI BBICIIUX Pac-
TEHH, KOTOPHIM OBUIM Pa3MHOXKEHBI MHOTHE JTYKOBHYHBIC I[BETOUHBIC PACTECHUS
(HapICChl, JUIUM, THAIMHT, TIaJAOYChI, TIOJBIIAHBI) U3 JTYKOBUYHBIX YEIIyH,
CEeTMEHTOB 0a3ajbHOW YaCTH JIOHIIA JTYKOBHII, IKCIUIAHTOB JTUCTHEB; MPEACTABUTE-
nu poaa Brassica (kamycta nBeTHasi, KO4YaHHasi, OpIOCCENbCKast, INCTOBAast, OPOKKO-
JM — W3 CerMEHTOB TUIIOKOTHIISI, CEMSIONEH, JTMCThEB; JIYK, YeCHOK — U3 BEPXY-
IIEYHOW MEPHCTEMBI, TKaHU JOHIA JIYKOBUI]; TOMaThl — W3 alUKaJIbHBIX MU TIa-
3YIIHBIX MEPHUCTEM; CallaT IIUKOPHBIA — M3 CETMEHTOB JINCTOBBIX IJIACTHHOK; TIe-
TYHUSI — U3 CETMEHTOB KOpPHEH; TJIOKCHHUS, (PHATKU — W3 CETMEHTOB JIMCTOBBIX
TUTACTUHOK, a TaK)Ke HEKOTOPBIC MPEICTAaBUTEIH IPEBECHBIX PACTCHUH — W3 U30-
JTUPOBAHHBIX 3PEIBIX U HE3PEIIBIX 3aPOABIIICH.

JlocTaTOYHO XOpOIIO pa3padoTaHa TEXHOJOTHS KIOHAIBHOTO MHUKPOPA3MHO-
KCHHS 3E€MIISTHHKH, OCHOBaHHAs Ha KYJbTUBUPOBAHHWH ANUKAIBHBIX MEPHUCTEM.
MepucremMaTHUeCKHe BEPXYIIKHA U30JIUPYIOT U3 MOJOJBIX, CBOOOIHBIX OT BHPYC-
HBIX OOJIe3HEW, pacTEHUH W BHIPAIIMBAIOT Ha MOIU(DHUIIMPOBAHHOW MUTATEIHLHOU
cpene. Uepe3 3—4 Henmenu KyJIbTHBHUPOBAHWS MEPUCTEMa pPa3BHBACTCS B CaMo-
CTOSITEIPHOE PacTeHHEe, B OCHOBAHUU KOTOPOTO (POPMUPYIOTCS aIBEHTUBHBIC T10Y-
KH, KOTOpPBIE OBICTPO PacTyT M JAOT Ha4aJio HOBBIM NouykaM. B TeueHune 6—8 He-
Jelib 00pa3yeTcsi KOHIJIOMEpaT MOYEK, CBA3aHHBIX MEXy cO00I COeMHUTENbHOMN
TKAaHBIO M HAXOMSIIMUXCS HA pa3HOM cTanuu pa3Butus. [1osSBISIOTCS TUCTHS HA KO-
POTKUX YepelIkax, B HKHEH 4acTu KOTOPBIX (OPMUPYIOTCS HOBBIE aJJBEHTHUBHBIC
MOYKU. DTU MOYKHU Pa3AelisioT, U MEePeCcakuBaIOT Ha CBEXKYIO MUTATEIbHYIO CPENY.
Ha cpeae ¢ HIMTOKMHMHOM MpOJOJDKAETCs Mpoiudepanns MpuIaTOYHbIX TOOEroB,
a Ha cpene 0e3 pPEeryisITOpoB pocTta B TeueHne 4—6 Henenb GOPMHUPYIOTCS HOP-
MaJbHbIE PACTEHHs] C KOpPHSAMHU M JUCThIMU. Mopdorenernyeckasi aKTUBHOCTD

OKCIIAaHTa COXpaHseTcs B TeueHue 3—4 mer. Takum 0Opa3oM, OT OJHOTO MaTe-
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PUHCKOTO pPACTEHUsT MOYKHO IIOJIy4aThb HECKOJIBKO MMJJIMOHOB PAaCTEHHM-
PETEHEPAHTOB B T'OJ.

Tpernii MeToa, NMPaKTUKYEMBIM IPU KJIOHAJIBHOM MHUKPOPa3MHOKEHHUH, OC-
HOBBIBaeTCs Ha Au(depeHIanuu 13 COMaTUHYECKUX KJIETOK 3apOAbIIIEnoa00HbIX
CTPYKTYp, KOTOpBIE 110 CBOEMY BHEIIHEMY BHY HAIIOMUHAIOT 3UTOTUYECKHUE 3apO-

IbIu, puc.4 .

CYAr AMERMOrEeHHED KNETOK

M OpUOTeHEs

=Tl Yl

Lkrnr:-byna cepgeukn  TOPMEma

- -

CTA MM PA2EUTHA 2MBPMOMIOE

Puc.4. ComaTndeckuit s5MOproreHe3 B KaJUTyCHOM TKaHU

OTOT METO/ TMOJIYYHJI Ha3BaHUE — COMAaTUYECKuil ambpuorene3. dopmupo-
BaHUE YMOPUOUIOB B KYJIbTYpE TKaHEH MPOUCXOAUT B JBa dTana. Ha mepBom sta-
me KJIETKU JKCIUIaHTa qudPepeHnnpyoTcs 3a cUeT MT00aBICHHs] B MUTATEIHHYIO
Cpelly ayKCHHOB, KaK MpaBWiIo, 2,4-muxJI0pPEeHOKCUYKCYCHON KUCIOTHI (2,4-11) n
npeBpanjaroTcsi B sMOpuoHanbHble. Ha crenyromeil craniu He0OXOJUMO 3acTa-
BUTH C(POPMUPOBABIIUECS KICTKH PA3BUBATHCA B AMOPHOUIBI, YTO JOCTUTAETCS
YMEHBIICHHEM KOHIIEHTPALMU ayKCHHA WM MOJHOIO €r0 UCKIIFOYEHHUS U3 COCTaBa

nurareabHon cpeapl. CoMaTHyecKuil aMOpUOTreHe3 BO3MOKHO HAOJII0AaTh HEIO-
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CPEIICTBEHHO B TKaHAX IEPBUYHOIO JKCIUIAHTA, a4 TAKXKE B KAJUIYyCHOM KYJIBTYpE.
[Ipuyem mocnenuuii cnocod MeHee MPUTOIHBIN MPU KIOHATHBHOM MHKPOPa3MHO-
EHUHU, TaK KaK MOCaJ0YHbIN MaTepuas, MOJy4YeHHBIN TaKUM METOJ0M, OyJeT re-
HETUYECKU HeCTaOWJIeH MO0 OTHOUIEHUIO K pacTeHuto-noHopy. Kak npasuio, coma-
TUYECKUI YMOpUOTEHEe3 MPOUCXOAUT MPU KYJIbTUBUPOBAHUU KAJUTYCHBIX KJIETOK B
KUJKOW MUTATENbHOU cpefie (CYCIIeH3Us) U SBIAETCS HauboJiee TPYI0EMKOM orie-
pamuei, Tak Kak He BCETJla YJIAaeTCs peaau30BbIBaTh CBOMCTBEHHYIO KJIETKaM TO-
TUIOTEHTHOCTb.
YeTBEPTHII MeTO KJIIOHATEHOTO MUKPOPAa3MHOXKEeHUsI — auddepeHuanms

AIBCHTHUBHLBIX ITIOYCK B HCpBH‘IHOﬁ )51 Hepecaﬂquoﬁ K&HHYCHOﬁ TKaHH, pI/ICS
g

G N W
KALING Io9EH
FACTEHHE=-DETEHEDART

Puc. 5. luddepenimanus npuIaTouHbIX MOYEK B KAJUTYCHOW TKaHU

OH MaJI0 UCHOJB3YEeTCs IS TOJIYYEHHUs M0CaJ0YHOr0 MaTepuaia in vitro. 3to
CBSI3aHO C T€M, YTO IPHU IMEPUOJUYECKOM IEPECaKUBAHUU KaJJIyCHOM TKAaHU Ha
CBEXYIO MHUTATEIbHYIO CPEIy YacTO HAOIIOMAIOTCS SIBJICHUS, HEXKENATEIbHbIE TTPH
MHKPOPa3MHOXEHHUHU: U3MEHEHHE IUIOMJHOCTH KYJIbTUBUPYEMBIX KIIETOK, CTPYK-
TypHBIE TIEPECTPONKH XPOMOCOM M HAKOIUICHUE T€HHBIX MyTalui, moteps mopdo-
FEHETHYECKOr0 MOTEHIMalla KyJIbTUBUPYEMBIMU KieTKaMu. Hapsny ¢ reneruue-
CKUMH W3MCHCHHMSIMHU PACTECHUN HaOMIOAAloTCI M MOPQOIOTHUECKHUE: HU3KOPOC-
JIOCTh, HETIPABUIILHOE KIJIKOBAHHUE JINCTHEB U WX PACIIOIIOKEHHUE O cTeOIt0, 00-
Pa30BaHKHE YKOPOUCHHBIX, YTOJIIEHHBIX MEXI0Y3JIUN, YPOIIUBOCTh, TOHWKEHHAS
YCTOMYMBOCTD K 00JIE3HAM U BpeautessaM. [Ipudyem nnuTeabHOe KyJIbTUBUPOBAHUE
KQJUTYCHBIX KJIETOK yCYTyOJIIeT 3T U3MEHEHHUs], MIOATOMY NIEPUOJ HEOPraHU30BaH-

HOTI'O pOCTAa IIPpH MUKPOPA3MHOKCHHUU JOJIKCH OBITh CBCACH K MUHUMYMY.
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OpnHako, HECMOTPS Ha HEKOTOPBIE HEIOCTATKU, MAHHBIH METOJ MMEET TOJI0-
KUTEIIbHBIE CTOPOHBI M TIpEUMYyIIecTBa. Bo-TiepBhIX, OH ABIsAETCS 3(H(PEKTUBHBIM U
PKOHOMHYECKHU BBITOJIHBIM, TaK KaK B IMPOIECCE PAa3MHOKCHHS W3 KaKIOW WHIM-
BUIYJIbHOW KaJUTYCHOM KJIETKU MPHU OJArONMPHUSATHBIX YCIOBUSAX KYIbTHBUPOBAHUS
MOKeT C(hOPMHUPOBATHLCS aIBEHTUBHAS MMOYKA, JAOIIAs Ha4yajlo HOBOMY PacTCHHIO.
Bo-BTOpEIX, B psfe CiaydaeB OH SIBISICTCS €IWHCTBEHHO BO3MOJKHBIM CITOCOOOM
Pa3MHOXEHHUSI PaCTCHHI B KyJbType TKaHeH. B-TpeThux, mpeacraBiseT OOIbIION
UHTEPEC JIJIS CEJICKIIMOHEPOB, TaK KaK PAacTEHUs, MOJYYCHHBIC JaHHBIM METOJIOM,
Pa3IUYAOTCS TCHETUYCCKA M MOP(POPHU3NOIOTHIESCKH. DTO TaeT BO3MOXKHOCTH Ce-
JICKIIMOHEPAM TPOBOAUTH OTOOP PACTCHHH 1O XO035SHCTBEHHO-BAKHBIM TPH3HAKAM
U OIICHUBATh WX TOBCJCHHE B IOJICBBIX YCIOBHSAX. DTOT METOJ IIeJIeCO00pa3HO
NPUMCHSATH JIMIIb K TEM PacTEHUSAM, JUIsI KOTOPBIX IOKa3aHa I'eHETHUYECKas CTa-
OWJIBHOCTh KaJUIyCHOH TKaHW, a BapualeIbHOCTh MEXKIY pPacCTCHUSIMU-
pereHepaHTaMy HE TPEBBIIIAET YPOBHSA €CTECTBEHHOM M3MeHuMBOCTH. K Takum
pacTeHUsIM MOXKHO OTHECTH aMapWJUINC, TOMATHI, CHIap>Ky, HEKOTOPhIE JAPEBECHbBIE
NOPOJIBI U IPYTUe KyIbTyphl. Uepe3 KaJTyCHYIO KyJIbTYpy ObUIM pa3MHOKEHBI: ca-
XapHas CBEKJIa, HEKOTOphIE MpeJcTaBUTeNu poaa Brassica, kykypysa, puc, mie-
HUIIA U JPYTUE 37aKOBbIC, MOACOTHEYHHK, JICH, pa3paboTaHbl YCIOBHS, CIIOCOOCT-
BYIOIIME pereHepalii pacTeHU U3 KajuTyca orypia, Kaptodesns, TOMaToB.

Texnuka KyJbTHBMPOBAHUS PACTUTEIBHBIX TKAHEH HA Pa3HbIX 3Tanax
KJIOHAJIbHOT0 MUKPOPa3MHOKeHUs1. /(7151 KyIbTUBUPOBAHMS TKAaHEH HAa KaXKIOM
U3 YETHIPEX ITANOB TPeOyEeTCs MPUMEHEHUE OTPE/ICTICHHOTO COCTaBa MUTATEIHLHON
CpeJbl.

IlepBoIii 3Tan. Ha sToM 3Tame HE0OXOAUMO AOOUTHCS TOJYYCHHUS XOPOIIO
pacTyimeid CTepUIbHOW KYJIbTYyphl. DTO OCYIIECTBISCTCS IyTeM CTEePUIH3AINN
PACTUTENBHBIX TKaHEH PTYThCOJEPKAIMUMH pacTBOpaMu (CysieMa, WIH JTUAIujl,
0,1—0,2%-nas) wn xnopcoaepxamumu (xaopamMua 10—15%-Hb1id, THITOXITOPUT
HaTpust Wwin Kanbius 5—10%-np1it) B Teuenne 5—10 MuH 111 HEKHBIX, JIETKO T0-

BpeXJaeMbIX TKaHeu pactenuit u 10—12 MuH — 17151 TKaHeH, uMerIux ooee
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IUIOTHYIO 000J10uKy. Ilocne 3Toro pacturenbHble TKaHH HEOOXOJUMO TIIATEIBHO
MIPOMBITH B CTEPUIILHON JUCTUIIMPOBAHHOM BOJE, KaK MIPaBUIIO, B TPEX MOPIHUIX U
IIEPEHECTH HA 3apaHee MPUTOTOBICHHYIO CTEPUIIBHYIO NMUTATENBHYIO cpeny. Ecmn
HCXOJIHYIO CTEPUJIBHYIO KYJIbTYpPY JKCILIAHTA IMOJYYUTHh TPYIHO, PEKOMEHIYETCS
BBOJIUTh B COCTaB MUTATEIBHOU Cpeabl aHTUOMOTUKY (TETPALUKINH, OCH3UIIIICHH -
UWUIAH U Jp.) B KoHeHTpauuu 100—200 mr/n. 3to B nepByo o4epeab OTHOCUT-
Csl K JIPEBECHBIM PACTCHUSIM, Y KOTOPBIX HAOJIOMACTCSl TEHJEHIIUS K HaKOILJICHUIO
BHYTpeHHel nHpexuuu. Ha nepBom 3tare, kak mpaBuiio, UCHONIB3YIOT Cpeay, CO-
JepKalllyl0 MUHEpaJIbHbIE COM MO peuenty Mypacura u Ckyra, a TakxXe pas3iud-
HbIE OMOJIOTUYECKH aKTUBHBIC BEIIECTBA U CTUMYJISITOPHI pocTa (ayKCHUHBI, IIUTO-
KUHUHBI) B PA3UYHBIX COUYCTAHUSX B 3aBUCHUMOCTH OT 00BeKkTa. B cimydae, xorma
Ha0JII01aeTcd MHTMOUPOBAaHUE POCTA MEPBUYHOIO HKCILJIAHTA 32 CUET BbIACICHUS
UM B MHUTATEIBHYIO CPely TOKCHYHBIX BelIecTB ((hEHOJOB, TEPIEHOB U JIPYTUX
BTOPUYHBIX COEAUHEHU), YCUJIUTh €r0 POCT MOHO, UCIIOIb3Yys AHTHOKCHUIAHTHI.
3T0 BO3MOXHO ABYMSI CIIOCOOAMM: OMBIBKOM IKCILIaHTa C1a0bIM PacTBOPOM aHTHU-
OKCHUJaHTa B TeueHne 4—24 4; HEMOCPEACTBEHHBIM J100aBICHHEM aHTUOKCUAHTA
B MUTATEIBHYIO cpelly. B KauecTBe aHTHOKCUIAHTOB MCIOIB3YIOT: aCKOPOMHOBYIO
kucioty (1—60 mr/m), rmoraruon (4—5 wmr/in), nutuorpudton (1—3 wmr/n), nu-
STUIANTHOKapOamar (2—35 Mr/n), nonuBuHWIMHPpoauaoH (5000—10 000 mr/m).
B HekoTophIX ciiydasx 1eiaecooOpa3sHo A00aBisATh B MUTATENBHYIO CPEIy ajcop-
OCHT — JPEeBECHBIN aKTUBUPOBAHHBIN yroib B KoHneHTpanuu 0,5—1%. [Ipomosn-
AKUTEIBHOCTh MEPBOTO 3Tama — OT 1 10 2 MecsleB, B pe3ysbTaTe KOTOPOro Ha-
0JIr0/1aeTCA POCT MEPUCTEMATHIECKUX TKaHEeH 1 (hOpMUpPOBaHUE MIEPBUYHBIX TTO0e-
I'OB.

Brtopoii 3Tan — coOGCTBEeHHO MUKpOpa3MHOKeHue. Ha aTom 3Tame HeoOxo-
JUMO JTOOUTHCS MOJYYEHUSI MAKCUMaJIbHOTO KOJIMYECTBA MEPHUKIOHOB, YUUTHIBAS
MIPU ITOM, YTO C yBEIIMYEHUEM CYOKYJIHTHBUPOBAHHWMA yBEIWUYWBACTCS YHCIO Pac-
TEHUM-PETeHEePAHTOB C HEHOPMabHOU MOpQosorueid U BO3MOXKHO 0Opa3oBaHUE

pacTeHnii-MyTaHTOB. Kak 1 Ha 1iepBOM 3Tarne, UCIOJb3YIOT MUTATEIILHYIO CPeIy
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o penenty Mypacura u Ckyra, cCoiepKallyto pa3jindHble OMOJIOTUUECKH aKTUB-
HBIE BEILECTBA, a TAKXKE PEryaiaTophl pocta. OCHOBHYIO POJb IpH MOAOOPE ONTHU-
MaJIBHBIX YCJIOBHM KYJIbTUBHPOBAaHMS DKCIUIAHTOB MIPAIOT COOTHOIIEHUE U KOH-
LIEHTpalXs BHECEHHBIX B MUTATEIbHYIO CpEAy LUTOKMHUHOB M ayKCHHOB. M3 1u-
TOKMHUHOB HanOosee yacto ucnonb3ytoT BAII B konnenTpauusx ot 1 no 10 mr/m,
a n3 aykcuHoB — UYK u HYK B xonuentpamusx ao 0,5 mr/n. Ilpu nonrom kynb-
TUBUPOBAHUU PACTUTENIbHBIX TKAHEW HA MUTATEJIBHBIX CPENAX C MOBBIIIEHHBIM CO-
Jep>)KaHueM IUTOKMHUHOB (5—10 MI/11) MpOMCXOAMT MOCTENEHHOE HAKOIICHHE
UX B TKaHAX BBIIIE HEOOXOIUMOTO (PU3HOJOTUYECKOTO YPOBHS, UYTO MPUBOAUT K
MOSIBJICHUIO TOKCHYECKOro ACHCTBUS U (OPMHPOBAHUIO PACTCHUM C M3MEHEHHOMU
mopdororueii. Bmecte ¢ TemM, BO3MOXKHO, HA0JIIOIaTh TaKUE HEXKeJlaTeIbHbIe IS
KJIOHAJIbLHOI'O MUKPOPa3MHOXKEHUsI () PEKThI, KaK MoJIaBlieHrne Mpoiaudepaiuu mna-
3YIIHBIX MEPUCTEM, 00pa3oBaHuE BUTPUDUIIMPOBAHHBIX (OBOJHEHHBIX) MOOETOB U
YMEHBIIIEHHE CIOCOOHOCTH pacTeHHil K yKopeHeHuto. OTpullaTeNbHOE JeiCTBHE
IUTOKMHUHOB BO3MOHO NIPEO0JIETh, 110 NaHHbIM H. B. KartaBoit u P. I'. byrenko,
UCIIOJIb3YSl MUTATENIbHbIE CPEbl C MUHUMAJIbHOM KOHLIEHTPALMENH HUTOKHMHUHOB,
o0ecreynBaomuX CTAOMIbHBIA KOYPOUIMEHT MUKPOPA3MHOKEHUS, WU Yepeio-
BaHWEM ITUKIIOB KYJIBTHBUPOBAHUS HA CpelaxX C HU3KUM U BHICOKUM ypOBHEM (u-
TOTOPMOHOB.

3—4 3Tanbl — yKOpPEHEHHWE MHUKPOMNOOETOB, X MOCIEAYIONIas aganTalus K
MOYBEHHBIM YCIIOBHUSIM M BBICAJIKa B IOJIE SIBIAIOTCS Haubosee TPYAOEMKUMHU HTa-
IIaMH, OT KOTOPBIX 3aBUCHUT YCIIEX KJIOHAJIBHOTO MUKpOpa3MHOKeHHs. Ha TpeTpem
JTane, KaK IpaBuiIo, MEHSIIOT OCHOBHOM COCTaB CPElbl: YMEHBIIAIOT B /1B, 4 UHO-
I7Z1a ¥ B 4ETHIPE pa3a KOHILIEHTPALMI0 MUHEPAJIBHBIX COJIEH IO peuenty Mypacura
n CKyra uinu 3aMeHsIloT e€ cpefoil Yaiita, yMEHBIIAIOT KOJHMYECTBO caxapa /o
0,5—1% 1 MONMHOCTHIO UCKITIOYAIOT IIMTOKWHUHBI, OCTABIISAS OAHMH JUIIb ayKCUH. B
KayecTBe CTUMYIATOpPAa KOPHEOOpa3OBaHHsS  HCIONB3YIOT  OeTa-uHI0IUI-3-
Macianyo kucinoty (MMK), UYK unu HYK. Ykopenenne Mukpomno0eroB mpoBo-

JST IByMs crioco0aMu: 1) BbIAEPKMBAaHUE MUKPOTIOOETOB B TEUEHUE HECKOJIbKUX
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4acoB (2—24 4) B CTEpUILHOM KOHIIEHTPUPOBAaHHOM pacTBope aykcuHa (20—50
MI/J) ¥ TIOCJIEIYIOIEeE UX KYJIHbTUBUPOBAHHE HA arapu30BaHHOU cpeje 0e3 ropmo-
HOB WJIM HEMOCPEJICTBEHHO B MOAXOJAIIEM MOYBEHHOM CyOCTpare (MUMITyJIbCHAas
00paboTKa); 2) HEMOCPEICTBEHHOE KYJbTUBUPOBAHUE MHUKPOIOOEIOB B TEUCHUE
3—4 Henenb Ha MUTATEIBHOM Cpelie, CoAepKallel ayKCUH B HEBBICOKUX KOHIICH-
Tpamusax (1—5 Mr/n B 3aBUCHUMOCTH OT HccienyeMoro oobekrta). B mocnemnee
BpeMs MPEJJIOKEH MOKa MO MPAKTUKYEMBIM METOJI YKOPEHEHUSI MPOOUPOUYHBIX
pacTeHUl — B YCIOBUSX THAPOMOHUKU. DTOT METOJ MO3BOJISIET 3HAUYUTEIIBHO YII-
POCTUTH dTall YKOPEHEHUS! U OJHOBPEMEHHO MOJy4aTh PACTEHUS, aJalTHPOBAH-
HbIE K €CTeCTBEHHBIM yclioBusM. JIjisi kapTodens BO3MOXXHO HCIOJb30BaTh Oec-
CyOCTpaTHYIO THIAPOIIOHUKY JUISl TOJYYCHUST MUHUKIYOHEH. 3aTeHEeHWE HUKHEU
YaCTU KYJIbTYpPaJIbHBIX COCY/IOB IJIOTHOW 4€pHOW Marepuei Wiu J00aBJICHUE B
MUTATEIbHYIO Cpey aKTUBUPOBAHHOTO YT CIIOCOOCTBYET YKOPEHEHHIO MHUKPO-
o0Oeros.

[lepecanka pacTeHUii-pereHepaHTOB B CyOCTpaT SIBISIETCS OTBETCTBEHHBIM
ATArioM, 3aBEpPIIAIOIIMM MPOIECC KIOHAIBHOTO MHUKpopasMHOkeHHs. Haubosee
OJlaronpuATHOE BpeMs IJisl IEpecajku MpOOUPOYHBIX pACTEHU — BECHA WJIM Ha-
yajo Jieta. PacTeHus ¢ IByMS-TpeMsl JIUCThSIMHU M XOPOIIO PA3BUTOW KOPHEBOU
CUCTEMOM OCTOPOKHO BBIHUMAIOT M3 KOJO WM MPOOMPOK MUHIIETOM C JIITUHHBIMU
KOHIIAMHU WJIHM CIECIHAIbHBIM KpIoUYKoM. KOpHU OTMBIBAIOT OT OCTATKOB arapa H
BBICR)XMBAIOT B TMOYBEHHBIN CyOCTpaT, MpEABApPUTEIBHO MPOCTEPUITU30BAHHBIN
mpu 85—90 °C B Teuenue 1—2 4. J{ns GOJBIIMHCTBA PACTEHU B KayecTBE CyO-
CTpaTOB UCHONB3YIOT Topd, mecok (3:1); Topd, nepHoByto mousy, nepaut (1:1:1);
Topd, mecok, nepaut (1:1:1). MckimrodeHne COCTaBISAIOT CEMEHCTBO OPXHUJIHBIX,
JUTSL KOTOPBIX TOTOBAT CyOCTpaT, COCTOSIMKA M3 c(harHOBOTO Mxa, cMecu Topda,
nucTheB Oyka win ay0a, cocHoBoM kopsl (1:1:1). IIpuroroBiennsiM 3apaHee mou-
BEHHBIM CyOCTpaTOM 3aIOJIHAIOT MUKUPOBOYHBIE SITUKA WU TOP(DSTHBIC TOPIIOY-
KM, B KOTOPBIX BBIPALIMBAIOT PACTCHUS-PETCHEPAHTHI. ['OpIIOUKU € pacTeHUsIMU

MOMEIIAIOT B TEILTUIILI C PETYJIUPYEMBIM TEMITEPATYpHBIM pexkrmoM (20—22°C),
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OCBEIIEHHOCTHIO HE 00Jiee 5 ThIC. JIK U BIaXXHOCThIO 65—90%. [{ns mydinero poc-
Ta pacTEHUU CO3AAl0T YCJIOBHUSI MCKYCCTBEHHOTO TymaHa. B Tex ciyuasx, korja
HET BO3MOXXHOCTH CO3/IaTh TaKWE YCJIOBHUS, TOPIIOUKH C PACTEHUSIMHU HAKPBIBAIOT
CTEKJISHHBIMM OaHKaMU WU TOJUATUICHOBBIMU MaKeTaMH, KOTOPbIE TOCTETIEHHO
OTKPBIBAIOT JI0 MOJIHOM aJlanTaluy PaCTCHUM.

Uepes 20—30 gHei moclie mocakyd XOpOIIo YKOPEHUBIIUECS PACTEHUS TTOA-
KapMJIMBAIOT pacTBOpaMu MHUHepanbHbIX cosiel Kuyncona, Mypacura u Ckyra,
UYecnokoBa, KHoma (B 3aBUCHUMOCTH OT BUJIa PACTECHUMN) WJIM KOMIUIEKCHBIM MUHE-
pansHbIM yaoOpenuem. [lo Mepe pocra pacTeHMII UX PacCa)XMBarOT B OOJIbIINE
E€MKOCTH CO CBEXHUM cyOcTpaTtoM. JlaibHeiee BhIpalllMBaHUE aKKIUMATHU3UPO-
BaHHBIX PACTEHHUM COOTBETCTBYET MPUHATON arpOTeXHUKE BBIpALIMBAHUS JJIs Ka-
K0T0 WHIUBUIYaJTLHOTO BUIa PACTCHUI.

[Iporecc aganTanuu MPoOUPOYHBIX PACTEHUN K MOYBEHHBIM YCIIOBHSM SIBIIS-
eTcsi HauboJee A0porocTosiel U TpynoeMKkon onepanuei. Hepeako nocne nepe-
CaJIKi pacTeHUH B MOYBY HaOIIO/Ia€TCsS OCTAHOBKA B POCTE, OMAJCHUE JHUCTHEB U
rubenb pacTeHUu. DTO CBS3aHO, B MEPBYIO OYEpEdb, C TEM, YTO y MPOOUPOUYHBIX
pacTeHUil HapylIeHa AEATEIbHOCTh YCTUYHOIO aIlapara, BCIEACTBUE YETO MPOUC-
XOIUT MOTeps OOJIBIIOr0 KOJIMYECTBA BOJIbI. BO-BTOPHIX, Y HEKOTOPBIX pPaCTCHUH B
yCI0BHUAX IN VItro He MPOUCXOAUT 00pa30BaHKsI KOPHEBBIX BOJOCKOB, UYTO MPUBO-
JIUT, B CBOIO OYEPEb, K HAPYUIECHUIO MOTJIONIEHUS BOABl I MUHEPAIbHBIX COJIEH U3
no4Bsl. [ToaTOMY LIETIECO00pa3HO HA TPETHEM WIIM YETBEPTOM HTalaX KIOHAIBHOTO
MUKPOPA3MHOKEHUSI MPUMEHATh HMCKYCCTBEHHYI0 MHUKOPHU3AIMI0 PACTeHUH (s
MUKOTPO(HBIX), YIUTHIBAS WX MOJOKUTEIBHYIO POJIb B CHAOKCHUH PACTECHUIN MH-
HEPAJIbHBIMU U OPTaHWYECKUMH MHUTATEILHBIMU BEIIECTBAMHU, BOJOM, OHMOIOTHYE-
CKHM aKTMBHBIMM BEILIECTBAMH, a TAKXKE B 3alllUTe pacTeHUil oT matoreHoB. Cyiie-
CTBYET JIBa CIIOoco0a 3apa)KeHUsI PAaCTCHUN MUKOPH3000pa3yIOINUMHU TpudamMu:

1) in Vvitro (B cTepUIIBHBIX YCIOBUSX);

¢ 2) In VIVO (B €CTECTBEHHBIX YCIIOBUSX).
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[lepBriil ciocob Oosee OaronpusTeH, Tak Kak B 3TOM CIy4yae HCKIIOYAETCS
BO3MOKHOCTH 3arps3HEHHUI MOYBBI IPYTUMU MUKpoopranuzMamu. Kpome Toro, B
YCIOBHSAX IN VItro ecTh BO3MOXHOCTh KOHTPOJIMPOBAThH YCIOBHUS KYJIBTUBUPOBAHHUS
(cet, TemmnepaTypa, BIaXHOCTh) U moadupath cyoctpat (pH, asparus), obecre-
YHBAIONIUI HOPMaIIbHOE (POPMHUPOBAHUE MUKOPU3BI. PacTeHus, pa3MHOXKEHHBIC IN
VItro, pa3BUBArOTCS 3HAYMTENIBHO JIYYIlle, €CJIM UX KOPHEBasi CHCTEMa HaXO/WUjach
B KOHTaKT€ C MHUKOPH3000pasyrommmu rpubamMu. B 3ToM ciydae ymydinanoch
cHaO)XeHNe WX a30TOM, yBeIMYWiIach B 1,5—2 paza mOpmwKUBaeMOCTb PAaCTCHUM
Ipy UX TIepecajKe B MOYBY, a TAKXKE MOBBIMIAJICS MPUPOCT HAA3EMHONW OHMOMACCHI.
Taxue pa®oThl OBLTH MPOBENEHBI C OEPE30id, IBKAIUIITOM, KallITAHOM, COCHOH, JI0-
XOM M pPa3HBIMH KJIOHAMH OJIbXH.

Ha s> pexTnBHOCTh MUKPOKIIOHAIBHOTO Pa3MHOXKCHHS BIUSET Macca (DaKkTo-
POB PA3IUYHON MPUPOABL. DTO (PU3MOIOTHUECKHE OCOOCHHOCTH BBOJAMMOIO B
KyJIbTYpPY PpAacTeHHs, XUMHUYECKHE U (PU3MUECKHE YCIOBUSA KYJIbTUBUPOBAHUS.
Haubonee BaXXHBIM MOMEHTOM SIBIISIETCS BBHIOOP MATEPUHCKOTO PACTEHUS U IKC-
TUTaHTA.

[Tpu BEIOOpPE MAaTEPUHCKOTO PACTEHUS HEOOXOAUMO YUUTHIBATH €r0 (PU3UOJIO0-
TUYeCKUe, COPTOBBIC U BUOBbIE 0COOCHHOCTU. VICXOIHBIE pacTeHUs TOJKHBI ObITh
3JI0pPOBBI, HE TTOPAXKEHBI TPUOHBIMH, OAKTEPUATLHBIMU U BUPYCHBIMU OOJIC3HSMHU.
Kpome Toro, oHu JOHKHBI HAXOAUTHCS B COCTOSIHUM MHTEHCUBHOTO pocta. JIyko-
BUIIbl, KOPHEBUILA ¥ KIYOHH B COCTOSSHUU IIOKOSI HEIPUTOJHBI, TIEPE]l BBEICHUEM
B KYJbTYpY UX MPEIBAPUTEIHHO 00padaThIBAIOT BHICOKUMH WM HU3KUMHU TEMIIE-
parypamu. CriocOOHOCTh K Pa3MHOXKEHHIO TAaKXKe JETEPMUHUPOBAHA T€HETHUYECKU.
Hanpuwmep, 3emiisiHHKa pa3MHOKaeTCsl BCEMU crioco0aMu, o0Jenuxa — HU OJJHUM,
XOTSl B MPHUPOJE dYepeHKyeTcs. JIBynoipHbIe 007a/1ai0T O0MblIel pereHeparoH-
HOM CITIOCOOHOCTHIO, YEM OJTHO/IOJBbHBIE U IPEBECHBIE.

[Ipu BBIOOpE 3KCIIIaHTa HEOOXOAMMO YYUTHIBATH €r0 BO3PACT, CTPOCHHUE U
npoucxoxaenue. s odecnedenns MaKCUMaIbHON CTAOMIBHOCTH KJIOHHUPYEMOTO

Marcpuaia, BO n30eKaHue MOSIBJICHUS aHOMAaJIbHBIX paCTeHI/Iﬁ B Ka4CCTBEC OKC-
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IUIaHTA JKeJIaTeIbHO MCIOJB30BaATh MOJIOAbIE, cllaboaudPpepeHInpOBaHHBIE TKAHU.
Kpome Toro, sKCIIaHThl OT MOJIOABIX PACTEHUM JyUllle YKOPEHSIOTCS, YeM OT 3pe-
JIBIX, 0COOEHHO ATO KaCaeTCsl IPEBECHBIX Mopo. Jlydiie Bcero ucnoib3oBaTh KOH-
YUKU CTEeOJIeH, ma3ylIHble TOYKH, 3apPOJIbIIIN, MOJIOJIbIE JTUCThs, YEPEHKH, COI[BE-
THUS, YEIIyI0 JYKOBHII, TO €CTh IKCIUIAHTHI, COepKaliue MepucteMbl. OMNbITHI €
AMOpHOHAMU KYKYypy3bl, NpoBeaeHHbie ['puHom u @ununcom B 1975 roay, noka-
3aJld, YTO MPU M3BJICUYEHUU SMOPUOHOB U3 3PEJIbIX CEMSH OHU 00pa3yloT KALIyC U
kopau. Eciu xe m3onupoBath Ux yepe3 2 — 3 HeNeau Mocie ONbUICHUS, TO 00pa-
3YIOTCA W KaJulyc, M pacTeHusi. Pa3zMmep skcrutanTa siBisercst emeé oJHuM (hakTo-
POM, OMPENEIAIONINM yCIeX MUKPOPa3MHOKEHH. UeM MeHbIle pa3Mep IKCIUIaH-
T4, TEM MEHBIIE €ro pereHepalruoHHas cnocoOHOCTh U Hao0opoT. C npyroit cro-
POHBI, B KPYITHOM DKCIJIAHTE YBEIMYUBACTCS BO3MOXHOCTBH TIOSIBJICHUS B €r0
KJIETKaX BUPYCOB M JIPYTHX MMaTOT'€HOB, YTO MPEIMSATCTBYET 03/I0POBJICHUIO TKaHEH.

VYcnex BBeleHUS B KyJbTypy 4YacTo ompenensiercss 3QQPeKTUBHOCTHIO CTEPH-
nu3anud. BeiOop cTepuin3yrolero areHtra ompenensercs OCOOCHHOCTSIMU JKC-
miaHTa. [ HEXHBIX TKaHEH KOHUEHTpALMs CTEPUIM3YIOIIEr0 areHTa JO0JKHA
0aTh CHUXKEHA, YTOOBI COXPAHUTH JKU3HECTIOCOOHOCTh AKCIUIaHTa. YacTo BHYTpEH-
HEe 3apaKeHHE MCXOJHBIX IKCIJIAHTOB ObIBA€T HAMHOTO CHJIbHEE, YEM IOBEPXHO-
CTHOE, IMOATOMY 3KCIIAHTHI MPEIBAPHUTEIIFHO 00padaThiBalOT ()YHTUIIUIAMHA U aH-
THOMOTUKAMU MPOTUB TPUOHOHN U OakTepruabHONW MHPEKIINH. XOopoIue pe3ybTa-
ThI JaeT 00paboTKa pacTeHU OEH30aTOM HATPUSI.

HemanoBaxxusiii GakTop, BAUSIIONIMN Ha YCIEX KIOHATBHOTO MUKPOPAa3MHO-
KEHUSI - TOPMOHAIBbHBINA OallaHC MUTaTeNbHOU cpenbl. [Ipu BBICOKOM COOTHOIIIE-
HUU TOPMOHOB LIUTOKUHUH — aYKCHH MPOUCXOJUT Pa3BUTHE MAa3YyIIHBIX MEPUCTEM,
MIPY HU3KOM — WHAYIHUPYETCS KOPHEOOpa3oBaHUE, a MPH CPETHEM — HAOIIOAACTCs
oOpa3oBanue kamryca. Kpome IIMTOKMHUHOB M ayKCHHOB B MHUTATEIBHYIO CPEIy
MHOTr1a A00aBIISIIOT THOOEPEITOBYIO KUCIOTY, KOTOpas CTUMYJIMPYET POCT U BbITS -
ruBaHue CPOPMHUPOBABIINXCS MOUYEK U CLOCOOCTBYET MOJYUYCHHUIO PACTEHUN C XO-

POLIO pa3BUTOM HAJI3EMHOM YACTHIO.
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K ¢usnueckum daxrtopam OTHOCUTCS KOHCHUCTEHIIMS CPENibl, KUCIOTHOCTD,
MHTEHCUBHOCTh OCBEIIICHUS U TemIiepaTypa. B 3aBUCMMOCTH OT BHAa pacTeHUU
HEOOXOJUMO YUHUTHIBATh KOHCHUCTEHIIMIO MUTATENbHOU cpefbl. [lpu KynbTuBUpO-
BaHUM SKCIUIAHTOB BEPXYIIKH MOOErOB B KUJKHX MUTATEIbHBIX Cpelax 3HA4M-
TEJIBbHO CTUMYJIUPYETCS X POCT, COKpAIlaeTcsl MEeprUo BhIpalllMBaHUS U KOJIMYE-
cTBO mepecaaok. Ho, ¢ Apyroil CTOpoOHBI, B 3TUX YCIOBUSIX BO3PACTaCT BO3MOXK-
HOCTh 00pa30BaHUsl aHOMAJLHBIX 1MOOeroB. VMcnons3oBanue TBEPABIX arapu3oBaH-
HBIX CpeJ CIOCOOCTBYET MPEOJaICHUI0 BOSHUKHOBEHUS aHAMAJIUM, HO ATOT CIIO-
co0 BBIpaIIMBaHUS YXYIIIAET YCIOBUS MUTAHUS DKCIJIAHTOB U MPEMATCTBYET y/a-
JICHUIO TIPOYKTOB MeTabonu3ma. CocTaB MUTATEIbHON Cpelibl HEOOXOIUMO TOJI-
OupaTh I KaXKJ0TO BUJIa PACTCHHM.

Ha xnonanbHOE MUKPOPA3MHOXKEHHE U POCT PACTECHUN TaKKe BIUSCT U KU-
CJIOTHOCTH CPE/bl, OMPEEISIONIas JOCTYITHOCTh JIJIi paCTCHUN MHUTATEJILHBIX Be-
mecTB. M3BECTHO, UTO CHJIBHO KHUCJIbIE WJIM LIEJIOYHBIE CPEAbl TUMUTHPYIOT IO-
cryminenue pocdopa u xenesa, nenas KX OTHOCUTEITbHO HEPACTBOPUMBIMU U 3THUM
OrpaHWYMBasi pocT pacTeHuil. Kak mpaBuiio, TKAHU U OpPraHbl paCTEHUI KyJIbTHBU-
PYIOT Ha nuTarenbpHou cpene ¢ pH 5,2-5,8.

K ¢usnyeckum daxkTopam BeIpaliiBaHusi OTHOCSATCS TEMIEpaTypa U yCIOBUS
ocBelleHUs. BbIcOKass MHTEHCUBHOCTh CBETAa MOKET BbI3bIBATh XJIOPO3bl U 3alEp-
KUBATh pPa3BUTHE, HO TIPH MEPEHOCE B MOYBY ITH PACTEHUS YYBCTBYIOT CeOsl Tyd-
me U pactyT 3HepruyHee. CHeKTpaiabHbI COCTaB TaKK€ UIPAET HEMAJIOBAXKHYIO
poub. Hekotoprie uccnenoBarenu (Karaesa H.B., ABetucoB B.A, 1981) yka3biBa-
10T Ha CMHUN CBET KaK OCHOBHOW KOMITIOHEHT MopdoreHne3a. KpacHslil cBeT cTH-
MyJIMpyeT oO0pa3oBaHue MouyeKk y Tabaka, y cajmata — oOpa3oBaHue moOeros, y oOe-
pe3nl — ykopenenue. B pabortax T.H. Koncrantunosoit ¢ coaBropamu (1987) mo-
Ka3aHo, YTO CMHUU CBET YCUJIMBAET 3aKJIaJIKy BEr€TaTUBHBIX MOYEK y MOOEroB Ta-
Oaka B yCJIOBUSX IN VItro , a KpacHBIN CTUMYJIUPYET Pa3BUTHE IBETOYHBIX MOYCK.

OI[HaKO npu I[O6aBJ'IeHI/II/I MUTOKMHHWHOB 1 aYKCHMHOB B pa3HHQHOﬁ KOHICHTpal1
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COOTHOILIEHHE MPOLECCOB NUPPepeHIray IBETOYHbIX U BETE€TATUBHBIX MOYEK
MEHSIETCS, B HEKOTOPBIX Clydasix HaOII0aeTCsl 1aKe MPOTUBOIOIOKHBINA (D PEKT.
Temneparypa KyJIbTUBUPOBAHHUS OKa3bIBAET 3HAYUTENILHOE BIMSAHHE HAa POCT
U pereHepalyio M30JUPOBAHHBIX TKaHEH pacTteHuil. s OONBIIMHCTBA pacTu-
TEJNbHBIX TKAaHEH TeMIepaTypHbIA ONTUMYM OOBIYHO BapbUpYyET B UHTEpBaJie 22 —
26°C nueM u 18 — 22°C Houbto. Jyig moBbILIEHUsT KO3(P(ULIMEHTA pPa3MHOKEHUS
HEOOXOIMMO Ka)XJAOMY BUAY C YYETOM €ro €CTECTBEHHOI'O apeajia Mpou3pacTaHus

HOI[6I/IpaTB HMHAWBUAYAJIBHBIC YCIIOBUA KYJIBbTUBUPOBAHUA.

Pab6ora Nell. U3osimpoBaHue U KyJbTHBHPOBAHUE ANIUKAJIbHBIX
Mepucrem KaprodeJs.

[osicuenue. KynbTypy M30IMpOBAaHHBIX AMMMKAIBHBIX MEPHCTEM UCTIOIB3YIOT
JUTSL TIOJIy4€HHSI CBOOOJTHOTO OT BHPYCOB IMOCAJOYHOTO Marepuajia U I MUKPO-
KJIOHAJIbHOTO Pa3MHOKEHUsI pacTeHUM. ANUKallbHasg MepucTeMa OObIYHO CBOOO/I-
Ha OT BUPYCOB, OHA MPEJCTABIAECT COOOM KOHYC aKTUBHO JENSIIUXCS KJIETOK BbI-
cotoit 0,1 MM u mmpuHOM 0,25 MM. [lockosbKy MepucTeMy ObIBaeT TPYAHO H30-
TupoBath 0€3 MOBPEXIEHHUs, €€ YacTo OTHEISAIOT ¢ 1-2 JUCTOBBIMU 3a4aTKamu.
Jlnst moBbIieHust 3OGEKTUBHOCTH 030POBIICHHS KapTodesss METOI BEepXyIICUHON
MEPHUCTEMBI COUYETAIOT C TEPMO- U XeMuoTepanueil. be3BupycHbie pacteHus pas-
MHOAIOT 1N Vitro ¥ BBICAXKUBAIOT B TEIUIUIIBI IS TTOJIYYeHHUsT OC3BUPYCHBIX KITyO-
HEW.

Matepuainsl u obopynoBanue. KiryOHu kaptodens, aymna, CTepUIbHbIE CKaJlhb-

nesu, uriibl, yamku [letpu, mpoOUpKu co CTepuibHOM nutateabHou cpempoir MC ¢
no0aBieHneM caxapo3bl, TI0K03bl mo 20000 mr/m, ruaponm3ara kazemHa 1000
Mr/n, me3ouHo3uTta 100 mr/in, TmamuHa, mupuaoKcHHa 1o 1 mr/n, ageauHa 40 mr/m,
ButamuHa B12 0,015 mr/n, ru606epemioBoii KHCIIOTH U OMOTHHA O 1 MTI/JI, HUKO-
TUHOBOW KHUCJIOTHI 2 MT/1, omueBoil KucinoTel, pudodiaaBuHa u kuaetnHa mo 0,5

MI/J1, CTEPUIIM3YIOLIME PACTBOPHI, CHUPTOBKA, CIIMYKH.
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X0 padOTEHL.

1.
2.

[Ipopactute k1yOHM KapTodens B TeMHoTe npu 20...22°C.

Pabouee MecTo, THCTpYMEHTHI U MPOOUPKH MPOTEPETH CIIUPTOM.
[IuHLETHI, CKANBIIENTH, UIJIbl CTEPUIIN30BATh Mepe]l Kaxa0M MaHUITYJIs-
UeH, Norpyas ux B CIIUPT U 00Kuras HaJ MJIaMEHEM CIIUPTOBKH.
PocTtku kaprodens onmycTUTh B XUMUYECKUN CTaKaH U 3aiUTh 1...6%-
HBIM PACTBOPOM T'MIOXJIOPUTA KaJbIUs WU HATPUSI.

3areM He MeHee 3 pa3 MPOMBITh CTEPUIIbHON BOJI0M, TOMECTUTh B CTe-
pwibHyI0 Yamky lleTpu u 1006aBUTH HECKOJIBKO Kareib CTEPUIbHON
BOJIbI JUIS IPEAYTPEKACHUS MTOACHIXaHUS.

[lepen u3oIMpPOBaHHEM MEPUCTEM C MOMOIIBIO MPENApOBATBLHONU WIJIbI
1o/l OMHOKYJISIPHOM JIYNOM € BEPXYIIKH POCTKA YIAIUTh MOKPOBHBIE
JUCTOYKH, TMOCJIEIOBATEILHO OOHa)kass OOKOBbIE M BEpPXYIICYHBbIE Me-
PUCTEMBI C IPUMOPANATBHBIMY JIUCTOYKAMM.

Mepucremy, BKJIIOYAIOLIYI0 KyCOUEK TKaHM 0€3 JIMCTOBBIX 3a4aTKOB,
U30JIUPOBATh OOBIYHON TOHKOMW UTJIOMN.

Kaxnyro onepanuio mpoBOIUTE OTAEIBHBIM IIPOCTEPUIN30BAHHBIM HH-
CTPYMEHTOM.

Mepuctemy Ha OCTpHE UTIJIbI IEPEHECTH HA IIOBEPXHOCTh NUTATEIIBHON
Cpelbl B MPOOUPKY, KOTOPYIO 3aKpbIBAIOT MPOOKOM HaJ MIIaMEHEM Io-

PCJIKH U IIOCTABUTDL B ITATUB.

10.l0taTtuB ¢ mpoOUpKaMu 3aKPHITh IETOPAHOM I MPEAYTIPEKICHUS

IMOACBIXaHUA CPCAbl U IIOCTABUTH B CBETOBYIO KOMHATY.

11.Yepes 2, 3, 4 Hegenu npoBecTH HAOTIONEHUS 32 pa3BUTHEM To0era u3

MCPHUCTCEM M 3apUCOBATH JTAIlbl 3TOI'0 IIPOLICCCaA.

KoHTpOJIbHBIE BOTPOCHI

1.

Yro Takoe MHUKPOKIIOHAJIbHOC PAa3MHOKCHHUC paCTeHHﬁI OCHOBHBIC OTa-

bI?
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2. KakoBbl OCHOBHBIE CLIOCOOBI MUKPOKJIOHAIBHOTO PA3MHOKEHUS ?

3. Kak nomyuuts 6€3BUpYCHBIN TOCAT0YHBIA MaTEpHa?

4. Kaxoilt u3 cnoco0oB MoyiydeHus: 0€3BUPYCHOr0 MOCaJ0YHOI0 MaTepua-
na Bel ObI peanoydnu B cBoeit padbore?

5. UeM oTMUalOTCS MUTATENbHBIE Cpeabl s nponudepanuu moderos,
UHAYKIIMM KOpPHEOOpa30BaHUs, KyJIbTUBUPOBAHUS MEPUCTEM, MOJy4e-

HUSI MUKPOKITYOHEH ?

Tema 6. KyabTypa U30/MPOBAHHBIX KJIETOK U TKaHel B CeJIeKIUU
pacTreHui

OnHO M3 HamMpaBJICHUIN KJIETOYHBIX TEXHOJIOTHH — HCIOJIB30BaHHE MX B Ce-
JeKiuu. JJoCTOMHCTBO 3TOTO HANPABJICHUS 3aKIFOYAETCS B TOM, YTO MPU CO3JAaHUU
HOBBIX (DOPM, COPTOB U THOPHJIOB PACTEHUM OOJIETdaeTcsi U YCKOPSETCS TPaIUII -
OHHBIN CENEKIMOHHBIN nporecc. CylecTBYOMNE METOAbI KyJIbTUBUPOBAHUS U30-
JIMPOBAHHBIX KJIETOK M TKaHEW in vitro ciemyromue. OniaogorBopenue in Vitro
(mpeogosieHHe NMPOraMHONM HECOBMECTHMOCTH) IIPOBOJUTCS B TOM CIIy4ae, KOTaa
HEBO3MOYKHO OCYIIECTBUTH OTUIOAOTBOPEHUE MEKYy BEIOpAHHBIMH MapamMH B €CTe-
CTBEHHBIX YCIIOBUAX. JTO BBI3BAHO HECKOJBKHUMH NpuyuHamu: 1) ¢usmonoruue-
CKHe (HECOOTBETCTBHE BO BPEMEHH CO3PEBAHMS MBUIBILI U T. 1.); 2) Mopdoioru-
yeckue (KOpOTKasi MbUIbIEBass TPyOKa WM OJIOKMPOBAaHUE POCTA €€ Ha Pa3HBIX
ATanax pa3BUTHUS U T. 1.).

OmtomoTBOpeHue IN VItro MOYKHO OCYIIIECTBUTH IBYMS CITIOCOOAMU: a) KYJIbTH-
BUPOBAHHUE HA UCKYCCTBEHHOW arapu30BaHHOW MUTATEIBLHOU CPENE 3aBS3U C HAHE-
CEHHOW Ha Hee TOTOBOH MBUIBIION; 0) 3aBSA3b BCKPHIBACTCS U HA MUTATEIBHYIO Cpe-
Jly TIEPEHOCATCS] KYCOUKH TUIAIIEHTHI C CEeMSTOYKaMHM, BOJIM3M KOTOPBIX WIJIM HEMO-
CPEACTBEHHO HAa TKAaHU IUJIALEHTHI KYJIbTUBUPYETCS rOTOBas MbuUIbIA. BU3yanbHO
OIPEICIUTh, MPOILIO OILIONOTBOPEHHUE IN VItr0 miu HEeT, MOKHO TI0 OBICTPO yBe-

JTUYUBAIOIIUMCA B pazMepax cemsanoykam. CHopMHUpOBaBIIMICS 3apOIbIII, KaK
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MPaBWJIO, HE MEPEXOJUT B COCTOSHUE MOKOSA, a Cpa3y MPOPACTAET U JAET HAYaJo
rUOpUHOMY MTOKOJICHHIO.

[TocTtramMmHasi HECOBMECTUMOCTh MPU OTIAJICHHOW THOpUIM3AIMKA BO3HUKAET
nocJe orioaoTBopenus. Yacto npu 3ToM 00pa3yroTcs NIYIUIbIe HEBCXOXKHUE CEMe-
Ha. B Takux ciydasx u3 3penoy Myrion 3€pHOBKH M30JHMPYIOT 3apOJbIII U BbIpaA-
LIABAIOT €TO B IIUTATEJILHOU CPELE.

BripamuBanue 3apoapiiiel B HCKYCCTBEHHOM MUTATEIIbHOM CPEIE HA3bIBACT-
cs1 HIMOpHOKYALTYpOi. Cpesia 111 BEIpaIlIMBaHUS 3PEJIOT0 3apOIbIIa MOXKET ObITh
npoctoi, 6e3 100aBOK (hM3MOJIOTMYECKA AKTHBHBIX BEIIECTB (HAmpUMeEp, cpena
Vaiita) win mrobas apyrasi, cojepraiias MUHEpPaJbHBIE COJU M caxapo3y. OM-
OpHOKyJIbTYpa JAaET BO3MOKHOCTh BBIPACTUTh TMOPUAHBIC PACTEHUS M3 HEMOJHO-
IIEHHBIX 3apOJIbIIIEH, HO BbIXOJ THOPUIHBIX PACTCHHN Mal M TUOPUIBI 4acTo ObI-
BAIOT CTEPUJIbHBI.

IHonyyenue ramiaouaoB in vitro. Posb ramionIHbIX pacTeHHIl B CEJIEKLIHUU

oueHb BenuKa. [I[puMeHenne ux mo3BoiseT ObICTpee HAWTH HYKHYI0O KOMOMHAIIMIO,
COKpauaeT BpeMs JJis Co3/1aHus copTa. ICKyCCTBEHHBIM MyTEM C HUCIOJIb30BAHU -
€M METOJIOB in Vitro yAa€Tcs MOJIYyYUTh OO0JIbIINE KOJIMYECTBA TaruIOuAHBIX pacTe-
HUM Tpems criocobamu: 1) aHAporeHe3 — MOJy4eHHEe TarjIONIHBIX PACTEHUN Ha HC-
KyCCTBEHHOU MUTATEIbHOM CpPEAE U3 U30JIMPOBAHHBIX BUIBHUKOB U MUKPOCIIOP;
2) THHOTEHE3 - aHAPOTeHE3 — MOJIyYCHHE TaIlUIOMIHBIX PACTCHUH Ha MCKYCCTBCH-
HOM MUTATENIbHOU Cpeie U3 W30JUPOBAHHBIX CEMSIIOUEK; 3) MAPTEHOreHEe3 — MOJy-
YEHUE rariou0B U3 TMOPUAHOTO 3apo/Ibllia, Y KOTOPOrO U3-3a HECOBMECTUMOCTH
XpPOMOCOM POAUTENEN MOTEPSAHBI OTLOBCKHUE XPOMOCOMBI.

Kpuocoxpanenue pacrenuit. KpuocoxpaneHue cOMaTHYECKUX KJIETOK pac-
TEHUU B JKUJKOM a3zore (Temmeparypa -196 rpaaycoB) — HOBOE HAaNpaBlICHUE B
OMOTEXHOJIOTUH, KOTOPOE MIMPOKO CTajo pa3BuBaThca ¢ Haydama 70-x romoB 20
cronetusi. Llenb MaHHOW TEXHOJOTHH 3aKIIOYAETCS B COXPAHCHHWU B KYJNBTYpE in
vitro reHooHIa, a TakKe B 00ECIEUCHUHN CEJICKIIMOHEPOB B JIOOOE BpeMsl I'E€HO-

THUIIOM, UMCIOIIIUM HMCKOMBIC ITPHU3HAKH.
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Jlnst mpoBeicHUsT pabOT MO KJIETOYHOI CeJIEKIIMU PACTEHHI B YCJIOBHSAX IN
Vitro B kauecTBe 00BEKTA MCCIICOBAHUS MOTYT OBITh HCIIOJIb30BaHbI KaJTyCHBIC,
CYCIIEH3MOHHBIE KYJbTYPbl MJIM HM30JUMPOBAaHHBIE MPOTOIUIACTHL. BbIOOp 0OBEKTA
3aBUCUT OT HAJIUYUs pa3paOOTaHHBIX TEXHOJOTHHA MPUMEHHUTENBbHO K Pa3JIMYHbIM
BHUJIaM PACTEHUM, a TaKK€ OT KOHEYHBIX LieJied uccaenoBanusd. KamnycHas TKaHb
MIPECTaBIAECT COOOM JIETKO NOCTYIHBIM Marepuali, KOTOpbld Hanbosee 4acTo uc-
NOJIB3YIOT JIsl KIeTOYHOM cenekuuu. Kak npaBuio, paboTy NpoBOAST HA TIEPBUY-
HOUW WJIM TIEPECATIOYHON KAJUTYCHOU TKAHMU.

Opnako npu padboTe ¢ KaIyCHbIMU KyJbTypaMU MHOTHE HUCCIEAO0BATENN OT-
MEYaloT CYUIECTBEHHBIE HEJOCTAaTKU JAHHOTO OOBEKTa: MEIJICHHBIH POCT TKaHH,
HEPaBHOLIEHHOE ISl BCEX KJIETOK JAEHCTBHE TOKCUYECKUX BEIIECTB, KOTOPBIE MPHU-
MEHSIOTCSI B KQUeCTBE CEJIEKTUBHOIO (haKTopa, a TakyKe MOTepsl pereHepalMoHHON
CIIOCOOHOCTH B MPOIECCe KYJIbTUBHUPOBAHUS KAJUTYCHBIX KJIETOK. HecoMHeHHO,
IPOBOAUTH CEJIEKIHUIO Ie1eCO00pa3HO Ha YPOBHE OJIMHOYHBIX KIJIETOK (CYCHEH3H-
OHHAasl KyJbTypa, OpoTomiactel). OIHAKO IS MHOTMX BUJOB pacTEHUN HE paspa-
6oTaHbl 3()PEKTUBHBIE TEXHOJOTHMH W CHOCOOBI KYJbTUBHPOBAHUSA OJMHOYHBIX
KJeTok. [loaTomMy, HECMOTPSL Ha NEPEUYUCIICHHBIE BBILIE HEJNOCTATKH HCIOJIb30Ba-
HUSI KQJUTYCHBIX KYJBTYp, 3TOT CIOCOO CENEKIIMH OCTAeTCs JJII HEKOTOPHIX BHUJIOB
pacTeHul MOKa €IUHCTBEHHBIM.

[Tomyuenne cTaOUIBLHO YCTOWYMBBIX JUHUM — TMpOIECC JIUTENbHbIN. Kak
IIPABUJIO, CEJIEKIMS HAYMHACTCSA C IOJIYYEHHUs JTOCTaTOYHOIO KOJMYECTBA KaJulyC-
HOM MaccChl U3 U30JIMPOBAHHBIX PACTUTENIBHBIX JKCIUIAHTOB, MCIIOIB3YIOLICHCS B
JallbHEHIIeM ISl ONpeIeIeHUs] KOHLIEHTPAlluu CEJIEKTUBHOTO (hakTopa (mocrpoe-
HUE JI030BOM KPHUBOM), IpH KOTOPOH HaOIIOAeTCs OJHOBPEMEHHO POCT KaJuTyC-
HOM TKaHU, U B TO K€ BPEMs YacTh KaJUTyCHBIX KOJOHHWH morubaer. BeiOpanHas
KOHIICHTpAIUs CEJICKTUBHOTO (DaKTOpa MPU3HAETCSA ONTUMAIBHON U MCIIONb3yeTCs
B JAJBHEUIINX DKCIEPUMEHTaX. Tak Kak NEPBUYHO ITOJIyYEHHBIE HA Cpenax ¢ ce-
JEKTUBHBIMU (paKTOpaMH KOJIOHUU KJIETOK MOTJIM BO3HUKHYTh BCJIEACTBUE (PU3HO-

JIOTUYECKOM aJanTalliy Wid ONPEIeICHHOTO COCTOSTHUS U PEPEeHIIMPOBKH KJIe-
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TOK U HE OBITh T€HETUYECKH YCTOWUMBBIMHU, TO B T€UEHHE MOCIenyromux 4—~6
CyOKyJIbTUBUPOBAHUIN Ha CEJIEKTUBHOUM cpejie MpoBepsieTcsl CTaOMILHOCTh YCTOM -
YUBOCTHU MOJYYEHHBIX KJIOHOB. 3aTE€M HMX MEPEHOCIT Ha cpely 0e3 CEeIeKTUBHOTO
dakTopa U CyOKyIbTHUBUPYIOT emle 2—3 maccaxa. M TOJNbKO mociie TOBTOPHOTO
BO3BpAIICHUS B CEJICKTUBHBIC YCIOBUSI OTOUPAIOT CTAOMIIBHBIE KJIOHBI, U3 KOTOPBIX
MBITAIOTCS MOJYYUTh pacTEHUS-pEereHepaHThl. bosbiioe 4ncio padoT Mo KyJibTH-
BUPOBAHUIO KaJUlyca, C IEJbI0 MOJYYEHHUs] HOBOTO CEJIEKIMOHHOTO Marepuala,
OPOBEJICHO Ha MIIEHUIE, SYMEHE, pUCe, COPro, a TaKke Ha Kaprodese, ToMarax,
JIOLEpHE U, KpailHe peaKo, Ha JPEeBECHbIX. TakuM 00pa3oM, HCMHOJIb30BaHUE Kall-
JYCHOM KyJbTYpPhI B CEJEKIIMOHHBIX IEISAX OTKPHIBAET OTPOMHBIC BO3MOXKHOCTH B
CO3/IJaHUM HOBBIX (DOPM pacTeHH, HECYIIMX IICHHbIC TPU3HAKU, HEOOXOIUMBIC JIJIs
YeJI0BEYECTRA.

KynbTuBupoBaHUE pacTUTEIBHBIX KJIETOK INn Vitro TpeACTaBsieT YHUBEp-
CAJIbHYIO AKCIIEPUMEHTAIBHYIO MOJENb JUIsl MOJYYeHHUS U HU3y4YeHUs: OMOXuMHU4e-
CKUX PaCTUTEJIbHBIX MYTaHTOB. Y CIIOBHO MyTareHe3 AeNAT Ha UHAYLIUPOBAHHBINA U
cnoHtanHbiil. [logpa3zymeBaeTcsi, 4TO B MEPBOM CIy4yae MYTallMd OOYCIIOBIIEHBI
JEHCTBUEM M3BECTHBIX U OCO3HAHHO MPUMEHSIEMBIX MyTareHHbIX (PaKTOpPOB, a BO
BTOPOM CJIy4ae MpUpoJia MyTalluii Ciiy4yaiiHa U He TOJaeTCsl KOHKPETH3AIUU.

Nuayuupyemsplii MyTarenes3 mupoKo U JaBHO MPUMEHSETCS B TEHETHKE U ce-
JEKIUHU JJIs1 TOJIyYEHUsI UCTUHHBIX MYTAHTOB. Y CTAHOBIIEHO, YTO BbI3BaTh MYyTa-
MU MOTYT HEKOTOPbIE XUMHUYECKUE COETUHEHHUSI, ONPEACICHHbIE 3JIEKTPOMArHUT -
HbIE HU3JIYyYEHHUs, a TaKKE HEKOTOpPbIE BUPYCHI U IJIa3MUAbL. B KIeTO4HOU cenek-
MU WCTIONB3YIOTCSA TPEXAEe BCEro XxuMmmuueckue u (usmdeckue myrarennl (Y D-
usnydenue, PentrenoBckoe m3nydeHue). [lpu oOpaboTke MCXOmHOrO MaTepuana
MyTareHOM 3Ha4Y€HUE MMEET 3aBUCUMOCThH BBIKHUBAEMOCTH KJIETOK OT JO3bl MyTa-
reHa. BeDKMBaeMOCTh MOXKET 3aBUCETh TAKXKE€ OT TOT0, HA KaKOW CTaJNM Pa3BUTHUS
KyJIbTYpBI IPUMEHSETCS 00paboTKa MyTareHoM , TO3TOMY MyTareHe3 HyXHO TpO-
BOJUTH MO0 Ccpa3y MOcie BbIACICHUSI MPOTOIJIACTOB, JU0OO0 HA CIEAYIOUIUN JEHb.

O6naaatoT TOKCUYECKUMH CBOMCTBAMH U (U3UUYECKHUE, © XUMUUECKHUE MYTareHsbl,
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HO TOKCHYHOCTh XMMUYECKUX MYTar€HOB HECPAaBHUMO BbIIIE. Tak, €Cau gaxe Bbl-
COKHE J103bl OOJYYEHHUSI TOJAABIISIIOT TOJBKO PENPOIAYKTUBHYIO U pEreHepanyioH-
HYIO CLIOCOOHOCTb KJIETKH, COXpaHsisi €€ MeTa00INYECKYI0 aKTUBHOCTb, TO MPHU pa-
00Te ¢ XUMHUYECKUMHU MyTareHaMu HaOJIFOJAeTCsl BBICOKUH MPOIEHT JETaTbHOCTH
KJIETOK, & MHOT/1a ¥ THOeIb BCcel KiIeTOuHOU nonynsuuu. [loatomy, npumenss xu-
MHYECKHE MYTarcHbl, UCIOJb3YIOT HEBBICOKHE MX J103bl. BHIKMBAEMOCTh 3aBUCUT
U OT IUIOMJHOCTH KJIETOK. Tak, rariouHble MPOTOIIacThl 00Jee YyBCTBUTEIbHbI
K MyTareHam, 4eM JIUIUIOUIHbIE.

3HaueHUE PACTUTEIBHBIX OCJIKOB B IMHIIE YETOBEKA M KUBOTHBIX HEBO3MOXK-
HO TIEPEOIEHUTD, MOCKOJIBKY UMEHHO OEJKHU COJIep)KaT He3aMEHUMbIE aMHUHOKHUC-
JIOTBI, KOTOPBIX HET B )KUBOTHBIX MPOJAYKTAX U KOTOPHIC JIFOAU HECTIOCOOHBI CUHTE-
3UpoBaTh. TaKMMH aMUHOKHCIIOTAMH SIBJISIFOTCSL TpUNTOdaH, JTU3UH, TPEOHUH, ME-
THOHUH. OJIHAKO W y pacTeHUN WX HeIOoCTaTO4HO. Hampumep, 31aku UMEIOT HU3-
KUW ypOBEHb JU3HMHA, KYKypy3a — Tpunrodana, 6000Bbie — MeTuOHUHA. [losTOMY
JAHHBIA NPU3HAK B HACTOSIIEE BPEMS BKIIOUEH BO MHOTHME CEJIEKIIMOHHBIE IPO-
rpammbl. OTHUM U3 MOAXOAOB K PEIICHUIO 3TOM 3aJa4yu SIBISETCS MOJYyYEHHUE MY-
TAHTOB C HapYIIEHHOM peryisiueil 6mocunre3a aMuHOKUCIOT. OTOOp TakuxX My-
TAHTOB MPOBOJAT 1N VItro Ha Cpe/lax C MOBBIIMICHHBIM COJEP)KAHUEM aMHUHOKHCIOT
WJIM UX aHAJIOTOB.

CoBpeMeHHbIe TepOuIUAbl 001a1al0T CENEKTUBHBIM JACHCTBUEM, T.€. TIPH UX
MIPUMEHEHUU THOHYT TOJIKO COPHSIKA U OCTAIOTCSI HE3aTPOHYTHIMHU KYJIbTYpPHbIC
pactenus. B ocHoBe Takoro auddepeHInaIbHOr0 ASHCTBUSA TePOUIIUIOB JICKUT
CIIOCOOHOCTh PACTeHHWI BBIBOJUTH WM Pa3jarath WX O HETOKCUYHBIX COEIIUHE-
Hui. TpaauIinoOHHO U3 TOMYJISIMN PACTCHUH BBISIBIISIIOT YCTOWYMBBIE (DOPMBI U BO-
BJIEKAIOT MX B cKpeuiuBanue. OQHaKo, Kak MpPaBWJIO, YCTOMYMBOCTh XapaKTepHa
JUTSL UKOPACTYIINX BUAOB U MPHU CKPEIIUBAHUH UX C KyJbTYpHBIMUA (hOpMaMH MO-
XKEeT HaOII0JaThcsl TMOPUIOIOTrHYEcKass HECOBMECTUMOCTh. MHorna st momiyue-
HUS TepOUIUI0YCTOMYMBBIX PACTCHUN MPUMEHSIOT MyTareHe3, HO 3TO TpeOyer

aHaan3a OO0JIBIIOrO KOJHYSCTBA mMarcpualia, T.K. 4aCTOTa MYTaI_II/Iﬁ HHU3Kasd. BBII[C-
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JICHHBIE MMyTEM KJIETOYHOM CEJIEKIIMU JTUHUU, YCTOMYUBBIC K TepOulluaM, HaXO T
Bce Ooublliee MPUMEHEHHE B KaueCTBE MCXOAHOr0 MaTepHalia Il UCCIeIOBaHUIMA
10 TEHHOW UHXEHEPUU PACTECHUM.

Hau6onee nmpocToit moXo/1 B CENEKIHH in Vitro Ha YCTOWYHUBOCTh K 00JIE3HAM
CBSI3aH C KYJIbTUBUPOBAHHEM KJIETOK HEMOCPEICTBEHHO B MPUCYTCTBUM KYJIbTY-
panbHOro uiabTpara naroreHa. Jljis BpiOOpa MpaBUIbHOM CXEMbI CENEKIIMH TIPEkK -
JIe BCEr0 HEOOXOAMMO 3HaHHUE KM3HEHHOI'O 1IMKJIa MaToreHHa. MHorue naToreHsl,
HarpuMep, rpuObl UMEIOT Pa3IMUHbIC CTaJANM KU3HEHHOTO ITUKJIa, HECKOJIBKO CTa-
I CIIOPOHOIIEHHUS, B 3aBUCHUMOCTH OT KOTOPBIX MOTYT HM3MEHSTHCS BBDKHUBAE-
MOCTb, POCT U 3NUJAEeMHOJNOTH. VccnenoBanus mo KyJlbTUBUPOBAHUIO PACTUTENb-
HBIX KJIETOK B MPUCYTCTBUU TMAaTOreHa ObUIH HavaThl ¢ 1965 roga u HanpaBiieHbl Ha
U3Y4YEHUE KOPPEISAIUA YCTOMYUBOCTH / YYBCTBUTEILHOCTH K MATOTEHY.

Crnenyroomuii METOJ] KJIIETOUYHOM CEJNIEKIUU — CO3JaHUE HEMOJOBBIX TMOPUIIOB
nyTEM CIUAHUS HU30JIMPOBAHHBIX IMPOTOIUIACTOB, MOJYYEHHBIX M3 COMATHYECKHUX
KJIETOK. DTOT METOJ| MO3BOJISIET CKPEIIMBATh OTHAJEHHbIE BUIbl PACTEHUM, KOTO-
pble HEBO3MOXKHO CKPECTUTh OOBIYHBIM MMyTEM. [MOpUaM3aIus CcOMaTHUYECKHX
KJIETOK JAET BO3MOYKHOCTh COEMHUTH B OJHOM SIIPE FE€HbI NAJIEKUX BUJIOB pacTe-
HUN U coueTaTh T'eHbl. B HacTosmiee BpeMs MpOJ0IDKAETCs pa3paboTKa U COBEP-
[IEHCTBOBAHUE METOJOB BBIJEIEHUS U KYJIbTUBUPOBAHUS NPOTOILIACTOB HA UCKYC-
CTBEHHBIX MUTATENbHBIX cpeaax. i KyJabTUBUPOBAHUS MPOTOIIACTOB MPUMEHS-
IOT T€ K€ MUTATEJIbHBIE CPEAbl, YTO U IS KYyJIbTYPbl U30JMPOBAHHBIX KJIETOK U
TKaHell. OTINYUTENBHON YEPTOM cpel IJi1 HNPOTOIUIACTOB SIBJISIETCS MOBBIIIEHHOE
OCMOTHYECKOE JaBJICHNE Ha HaYaIbHBIX dTalax KyJIbTUBHUPOBAHUS, KOTOpoe obec-
[IEYUBACTCS BBICOKOW KOHIIEHTPALMEN XJIOpHUIA KAJIBIIUS.

B npouecce KynbTUBUPOBaHUS U30JUPOBAHHBIE MTPOTOILIACTHI PETEHEPUPYIOT
HOBYIO KJIETOUHYIO CTEHKY M NpPEBpallaloTCsl B KIETKH, CIIOCOOHBIE ACIHUTHCS U
JaBaTh Ha4yajo O0Opa30BAHUIO KAIIyCHOW TkaHUW. [lanpHelinas 3aiada-nojaydyeHue
13 KAJUTYCHOM TKaHHU PaCTECHUW-pEreHepaHToOB. [IpoToriacTel BRIAENSIOT U3 Kai-

JIYCHBIX, CYCIICH3MOHHBIX KJICTOK HWJIHW N3 KJICTOK JIUCTBCB, MCPUCTEM, cTeOeH.
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[Ipu BBIAENEHMH MPOTOILIACTOB M3 JIMCTHEB CHAUYANIA YAAISIOT SMHUAEPMUC, JIUCT
Hape3aroT Ha CErMEHTHI U 3aTeM MOJIBEpraloT 00paboTKe MEKTUHA30M WU LEIUTIO-
JIO30M.

Hcnonb3oBanre M30JUPOBAHHBIX MPOTOILIACTOB B CEJIEKIIMU PACTEHUM HE OT-
PaHUYHMBAETCS BO3MOXKHOCTBIO UX UHAYIIMPOBAHHOTO CIUSHUS U TIOJIYUYEHUSI COMa-
TUYECKUX THOpUI0B. M301MpoBaHHBIE TPOTOILIACTHI CIIOCOOHKI MOIJIOIATh U3 OK-
pyXaromei cpebl MAKPOMOJIEKYJIbl U OpraHelibl, T.€. B HUX MOKHO BBOJUTDH Uy-
XKepoJiHyto uHdpopmaimio, He nepecaxkunas JJHK unu opranenisl 1pyrux KieTok.

OIIHaKO OTH pa6OT]':>I TOJIBKO HAUHWHAIOT PA3BUBATHCA.

Pa6ora Nel2. KyabTypa u30JMPOBAHHBIX 3aPOAbIIIEH

Hosicuenue. [Ipu oTnanéHHOM ruOpUAM3AIIMN HAOJIOMACTCS TaK Ha3bIBacMast
NIOCTraMHasi HECOBMECTUMOCTD, B PE3YyJIbTaTe Yero 3apOo/bIII OCTaETCs HEJ0Pa3BH -
ThIM, OH HECMOCOOEH K HOpMalbHOMY mpopactanuto. [Ipu Ooree oTmanéHHBIX
CKpEIIMBaHUSX HAPYIICHUS B Pa3BUTUU 3apObIllIa WHOTJA HAOIONAIOTCS YXKE Ha
paHHUX 3Tallax, 4TO BBIPAXKAETCS B 3aMEUICHUHM TEMIIOB POCTA, OTCYTCTBUH JU(]-
depennupoBku. [Iporecc KylIbTUBUPOBAHUS TAKOTO 3apOJIbIIIa COCTOUT U3 2 3Ta-
OB — YMOPHOHAIBLHOTO POCTa, BO BPeMs KOTOPOTo Mpojokaercs auddepeHima-
IUs1, ¥ €T0 TIPOpacTaHusl.

Martepuanbl U o0opynoBaHue. 3pesibie 3€pHOBKH TIICHUIIBI, 3aMOYCHHBIC B

BOJIC 3a CYTKH JI0 3aHSTH, MPOOUPKU CO CTEPUIHHONM arapu3OBaHHOW MHUTATEIb-
HOil cpenoii MC ¢ nmobGamnennem caxaposbl 15000Mr/i, CTepuiIbHBIA THHIIET,
CKaJIbIIeTh, MATPACUKH W Yaiku [leTpu, ciupToBKa, CIIUPT, CIIMYKH.

Xon pabOTHL.

1. TlpenBaputenbHO 3aMOYEHHBIE CEMEHA CTEPUIN30BATh CIUPTOM B TeE-
YyeHue 2...3 MUH.

2. TTomectuts 1o 10...20 MTYK CeMSH B MapJIeBbIe MEIIOYKH ¥ CTCPUITH3-
30BaTh B PaCTBOPE AHALM/IA WA CYJIEeMBbI 15 MUH.

3. PactBOp cuTh BO pu1akoH 17151 TOBTOPHOM CTEPUITH3AIIUH.
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4. TIpoMbITh ceMeHa 3...5 pa3 CTepUIbHON JUCTUIUTUPOBAHHOMN BOJOM B
TOM K€ CTaKaHe, B KOTOPOM ITPOBOJUIIMN CTEPUIU3ALIUIO.

5. TluHueToM nepeHecT 3epHOBKHM Ha CTEPWIIHHBIN MaTpacUK WU B Yalll-
Ky Ilerpu.

6. TlomoXuTh 36pHOBKY OOPO3/IKOM BHU3 U, IPUICPIKUBAS TUHIIETOM,
CKaJIbIIeJIEM WJIM UTJI0M paccedb 000JI0UKY U BBIICIUTD 3aPO/IbIIIL.

7. 3apoaplll, TOBEPHYTHIM IIUTKOM BHU3, IEPEHECTH B MPOOUPKY WIIH
yamky I[letpu co cpenoit MC 6e3 ropMOHOB.

8. Uepes 2...3 Henenu 3aprcoBaTh MPOPOCTKU, 0OpA30BABIIHECS U3 3apO-
JIBIIICH.

KoHTpOJIbHBIE BOIIPOCHI

1. Yrto Takoe KJIETOYHAs CEJCKIMs U KaKOBBI €€ BO3MOKHOCTH?

2. HazoBute OMOTEXHOJIOTHYECKUE METO/Ibl YCKOPEHUS CEJICKIIMOHHOTO MPO-
ecca.

3. Uto Takoe mpoTOIUIaCThl M KaK UX UCTIONB3YIOT B CENEKIINH ?

4. Yrto Takoe KpHOCOXPAaHEHUE U €r0 MPAKTUYECKOE NPUMEHEHHE B KIIETOY-
HBIX TEXHOJIOTUSAX?

5. Yto Takoe mocTramMHasi HECOBMECTUMOCTh M KaKOBBI ITYTH €€ MpeooJie-

ausa?

Tema 7. OcHOBBI MOJIEKYJIAAPHOI OMOJIOTHH M TeHETHYECKOH NHIKEHePUHU

MonekynsipHasi OMOJIOTUS — 3TO HayKa O CTPYKType W (QYHKIMSIX HYKIECHHO-
BBIX KHCTIOT M OE€JKOB, 0 MEXaHW3MaX XpaHEHUs, BOCIIPOU3BEICHUs, TIEpelauul U
peanu3anuy TeHeTHIeCKor nHpopMaIuu.

HyknenHoOBBIE KHCIIOTBI — MPOCTETHUYECKAas Ipynna HYKIEONpOoTenaoB. M3-
BeCTHO 2 Buaa HykJenHoBbIX kucioT — JJHK u PHK, kotopsie paznuuarorcsa co-

CTaBOM MOJIEKYJIbI, JIOKaJIU3alue B kieTke U pyHkiued B opranuszme. JJHK u
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PHK cocTosiT 13 MOHOMEPHBIX €IUHUIL - HYKJICOTHI0B, TO3TOMY HYKJICHHOBBIC
KHUCJIOTHI HAa3bIBAIOT MOJMHYKICOTHIAMH.

Kaxxaplii HyKII€OTH]] COAEPKUT 3 XUMUYECKH PAa3TUYHBIX KOMIIOHEHTA: TeTe-
POIMKIINYECKOE a30THUCTOE OCHOBaHWE, MOHOcaxapuja (IEHTO3y) U OCTaToOK (oc-
¢dopHOI KHUCTOTHL. B 3aBHCHMOCTH OT YHClIa UMEIOIIMXCS B MOJEKYJEe OCTaTKOB
dbochopHOIl KHUCTOTHI paznuuaroT HykiIeosuamoHodocharsr (HMD), nykneo3u-
mudocdatel (HAD), nykneo-suarpudocdarsr (HTD) (puc. 6).

NH;

N
74 SN
I

. ¥ <
O-P-O0-P-0 -P-0-CH,
| _ | il ) - O
O O O
OH OH
J
AQeHo3avH
(. S
A peHoauHmonocpochar (AMD)
| M
Apgenoaurandgocdat (ALP)
LS J

A perHosunnTpudocdar (ATD)
Puc. 6. Hykneosunmono-, nu- u tpudocharel ameHosmna. HykmeoTuas -
dochopubie 3dpupbl HykIeo3ua0B. OcTaTok PocPOopHOIM KUCIOTH MPUCOCTUHEH K

S'-yrnepognomy aromy meHTo3bl (5'-pochordupHas cBs3b).

B cocTaB HYKIEMHOBBIX KUCIOT BXOJSAT a30TUCThIE OCHOBAHMS JIBYX THUIIOB:
MypUHOBBIE - aieHuH (A), ryanuH (G) 1 TUpUMUIUHOBbBIE - HMTO3UH (C), THMHH
(T) m ypauua (U). Hymepaiusi aTOMOB B OCHOBAaHMSIX 3alIUCHIBAETCSI BHYTPU IIUK-

na (puc. 7). HomeHkiatypa HyKJI€OTUI0B IpUBEJICHA B Ta0JI. 7.

70



'i"‘L
\c/c

AneNuN// “
A I
\Nfc\ #CH

oo

Puc. 7. IlyprHOBBIE 1 MUPUMHUANHOBBIE OCHOBAHUS.

Tabnuma 7 - HomeHknaTypa HyKJICOTHIOB

A3oTH-

Hyxneo- Hyxneotun TpéxOykBeH- | OaHoOyKBEH-

CTO€ OC- 3U]T HOE 0003Haye- HBIN KOJT

HOBaHHE HUE

AneHuH | AneHo3uH | AneHO3MHMOHOGOC- AMOD A
dar

I'yanun | I'yano3un | ['yano3mHmoHO(dOC- I'M® G
dar

Huroswn | Hutuaua | Hutuauamonodoc- [IM®D C
dar

VYpamun | VYpumun | Ypuaumamonodocdar YM® U

Tumun Tumuaua | TumuguaMOHOMOC- T™® T
dar
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[leHTO3BI B HYKJIEOTU IaX MpEACTaBIeHbI 00 pub0o30i (B cocrae PHK), nu-
60 ne3zokcupuodosoit (B cocrase JJHK). UToObI OTIMYNTE HOMEpPA AaTOMOB B MEHTO-
3aX OT HyMEpalHuy aTOMOB B OCHOBAaHMSIX, 3aMKCh MPOU3BOAT C BHEIIHEH CTOPO-

HBI ITUKJIA U K 1udpe nodasmistor mrpux (') - 1', 2, 3", 4'u 5' (puc.).

OH H

Puc. 8. Ilento3sl. [IpucyrctBytot 2 Buaa - -D-pubo3a B coctaBe HyKIE€OTH-

noB PHK u 3-D-2-ne3okcupu6o3a B cocraBe HykiaeotuaoB JTHK.

[lenTo3y coeaunsier ¢ ocHoBaHMEM N-IIMKO3MIHAsI CBSA3b, 00pa3OBaHHAS
Ci-atoMoM mieHTO3bI (pHOO3bI WM J€30KCHUPUO03bl) U N1 -aTOMOM MHUPUMHUIUHA

i Ne-aToMoM mypuHa (puc. 9).

NH, NH,

0-P-0-CH, N
0 H HAT N-rnukosuanes. © 1 N-rmukoamaHas
H CBRAb CBA3b
OH OH H o glvo
AM®

Puc. 9. [lyprHOBBII 1 TUPUMUIUHOBBINA HYKJICOTHUIBI.
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Hyxkneotuapl, B KOTOPbIX NMEHTO3a MpeACTaBiIeHa puO030H, HA3bIBAIOT pUOO-
HYKJIEOTHJIAMH, a HYKJIEHUHOBBIE KUCJIOTHI, IOCTPOEHHbIE U3 PUOOHYKICOTHIOB, -
puboHyKIenHOBBIMU KucioTamu, i PHK. HyknenHoBble KUCIOTBI, B MOHOMEPHI
KOTOPBIX BXOJIUT J1€30KCUpH003a, HA3bIBAIOT 1€30KCUPH-OOHYKIEUHOBBIMH KHUCIIO-
tamu, ik JJHK. HyknenHoBbIe KUCTOTHI IO CBOEMY CTPOCHUIO OTHOCST K KIJIACCY
JMHEWHBIX MOMUMEPOB. OCTOB HYKJIEMHOBOW KHCIOTBI UMEET OJMHAKOBOE CTPOE-
HHUE 10 BCEW JUIMHE MOJIEKYJIbI U COCTOMT W3 YEPEAYIOLIUXCS IPYNN - IEHTO3a-

docdar-nenroza- (puc. 10).

O 5-koHey

s 15

O-pP=0 BapuabenbHbie
0 rpynnsl
CH,

OcHogaHue

3’, 5-dochoanadupHan [
CBA3L — e ﬁ’ =0
(o)

OcHosaxue

3

O
3-xoxeu

Puc. 10. ®parment nenu JJHK.

BapuabenpHbpIME TpynmaMy B TIOJWHYKICOTHIHBIX TETSAX CIYKAT a30THCTHIE
OCHOBaHUA - MypuHbl U nupumuauHbl. B monekynsl PHK Bxoast amenun (A),
ypauui (U), ryanun (G) u uuro3uH (C), B IHK - anennsn (A), tTumud (T), ryanun
(G) m umro3un (C). YHUKATBHOCTD CTPYKTYPHI M (DYHKIIMOHATbLHAS WHIUBUIYAITh-
Hocth MoJiekysl JJHK u PHK onpenenstorcss ux nepBUYHOU CTPYKTYpOM - mocJe-

JOBATCIIbHOCTHIO a30TUCTBIX OCHOBaHUI B HOJII/IHYKJIGOTHI[HOﬁ OCIIn.
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IlepBuunas crpykrypa JAHK - 1nopsaok depenoBaHus JE30KCUPH-
oonykneosuamonopocharos (1HMP) B nonunykneoruaHon nenu. Kaxnas ¢oc-
(aTHas rpymnmna B NOJUHYKICOTHIHOM LIEMH, 32 UCKIIOUeHHEM (HOCHOPHOIo OCTaT-
Ka Ha 5'-KOHLIE MOJIEKYJbl, y4acTBYeT B OOpa3OBaHMU JBYX A(QUPHBIX CBS3El C
ydyacteM 3'- u 5'-yIJIepoJHBIX aTOMOB JBYX COCEIHHUX JE30KCHPHO03, MOITOMY
CBSI3b MEXKJIy MOHOMepamu o6o3Havarot 3', 5'-hochoausrhupHo.

Konuessie Hykneotuasl JHK paznuuaror mo cTpykrype: Ha 5'-KOHIE Haxo-
nutes pocdarnas rpynna, a Ha 3'-koHle Henu - ceodboaHas OH-rpynna. 3ty KoH-
bl Ha3biBalOT 5'- u 3'-koHuamu. JIMHEHAs TOCJIENOBATEIBHOCTh J€30KCUPUO0-
Hykj1eoTu10B B nonumepHoi nenu JJHK oObr4HO cokpaii€HHO 3amuChIBAIOT C MO-
MOIIIBI0 0HOOYKBEHHOTO Ko/a, Hanpumep -A-G-C-T-T-A-C-A- ot 5'- k 3'-koH11y.

B xaxxgom MoOHOMEpe HYKJIEMHOBOM KHCJIOTHI MPHUCYTCTBYET OCTaTOK (poc-
¢dopuoit kucnotsl. [Ipu pH 7 docharnas rpynna mosHOCTHI0O HOHU3UPOBAHA, T0-
3TOMY IN VIVO HYKJICMHOBBIC KUCJIOTHI CYIIECTBYIOT B BHJIC TOJTMAHUOHOB (MMEIOT
MHOKECTBEHHBI OTpULATENbHBIN 3apsia). OCTaTKu NEHTO3 TOXKE MPOSBISAIOT TH]-
poduiibHbIE CBOMCTBA. A30THCThIE OCHOBAHHUSI MOYTH HEPACTBOPUMBI B BOJE, HO
HEKOTOpbIE aTOMBI ITyPUHOBOTO U MUPUMHUIUHOBOTO ITUKIIOB CIIOCOOHBI 00Pa30BbI-
BaTh BOAOPOJAHbIE CBA3M.

Bropuunas crpykrypa JHK. B 1953 r. JIxx. Yorconom u @. Kpukom Obl1a
npeasioxkeHa MoJenb npocrpancTBeHHOM cTpykTypsl [JHK. Cornacno stoii Moje-
mu, monekyna JJHK umeer ¢opmy crimpanu, oOpa3oBaHHYIO JBYMs TOJHUHYKIIEO-
TUAHBIMH LEISMH, 3aKpyYE€HHBIMM OTHOCHUTEIBHO JPYr Apyra M BOKpPYT OOIIen
ocu. /[BoMHas cnupaib NPaBO3aKPY4YeHHAs1, IOJUHYKICOTUAHBIC LIETIM B HEN aH-
THNapaiedabHbl (puc. 11), T.e. ecin olHa U3 HUX OPUEHTUPOBAHA B HaIpaBlie-
Huu 3'—5', To BTOpas - B HampasieHuu 5'—3'. [loaToMy Ha KaXkJIOM U3 KOHIIOB
mogekynbl JIHK pacmnosiokens! 5'-koHel 0JTHOM 1enu U 3'-KOHell IPyTroi 1enu.

Monekynsl JJTHK cocTosT M3 IBYyX aHTHUIIApAJUICIBHBIX LIENIEH C KOMIUIEMEH-

TapHOﬁ MMOCJICAOBATCIIbHOCTBIO HYKIICOTHIOB. LIGHI/I 3aKpY4YCHBI OTHOCUTCIBHO
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JpyT Ipyra B MPaBO3aKPyUYECHHYIO CIHMPajb TaK, YTO HA OJIUH BUTOK NMPUXOJUTCS
npuMepHo 10 map HyKI€oTHIO0B.

Bce ocnoBanns nenei JIHK pacnonoxkeHbl BHYTpY IBOWHOW CIIMpaiu, a MEH-
To30(ocdaTHBIN OCTOB - CHapykH. [loIMHYKIEOTUIHBIE 1IETIH YACPKUBAIOTCS OT-
HOCHUTEJIBHO JIPYT JIpyra 3a CUET BOJOPOAHBIX CBSI3€H MEXAY KOMIUIEMEHTAPHBIMU
IIyPUHOBBIMU U MUPUMUIUHOBBIMHU a30THUCTHIMU OCHOBaHMSIMU A U T (IBE CBsI3M)
u Mexay G u C (tpu cBsizu) (puc. 12). Ilpu TakoMm coueTaHuu Kaxjaas mapa co-
JEPKUT MO TPU KOJIbIA, TO3TOMY OOIIMI pa3Mep 3TUX Nap OCHOBAaHUU OJAMHAKOB
Mo BCel JIIMHE MOJIEKYJIbl. BoOpoaHbIe CBSA3M MpPH APYTUX COUYETAHMUSIX OCHOBA-

HUM B mape€ BO3MOXKXHbI, HO OHH 3HAYUTCIIbHO ciabee.

31

Puc. 11. /IBoitnas cnupans JHK.
[TocnemoBaTenbHOCTh HYKJIEOTHUIOB OJHOM LIENU MOJHOCTHIO KOMILIEMEHTAp-

Ha MOCJIEA0BATEIIbHOCTU HYKJIECOTHIOB BTOPOU 1enu. [loaTomy, cornacHo npaBuity

Yapradda (Opsun Yapradd B 1951 r. ycTaHOBUI 3aKOHOMEPHOCTH B COOTHOIIIE -
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HUU NYPUHOBBIX U MUPUMUIUHOBBIX ocHOBaHUH B Mosiekyie JIHK), uncno mypu-
HOBBIX OCHOBaHMH (A + G) paBHO uncny nUpUMHUIUHOBBIX ocHOBaHui (T + C).

KommuiemeHTapple OCHOBaHHMS YJIOKEHBI B CTONKY B CEpALEBHHE CIMPAIIU.
Mexy OCHOBaHMSMHU JABYXLENOYEYHONW MOJIEKYJIBI B CTONKE BO3ZHUKAIOT T'MAPO-
(oOHBIE B3ZauMOeicTBUS, CTAOMIN3UPYIOIINE IBOMHYIO CIIUPAJIb.

Takast cTpykTypa HCKIIOYAaE€T KOHTAKT a30THUCTBIX OCTAaTKOB C BOJOHM, HO
CTOINKAa OCHOBAaHMM HE MOXKET OBbITh a0COJIIOTHO BepTUKaidbHOU. [lapbl ocHOBaHMI
CJIETKa CMEUIEHbl OTHOCUTEIBHO JpYr Apyra. B oOpa3oBaHHOH CTpyKType pasiu-
YaroT JBe OOpO3AKU - OOJBIIYIO, IMPUHON 2,2 HM, U Malylo, MUPUHOU 1,2 HM.
A30oTHCTBIE OCHOBaHMSI B 001acTH OOIBIION U Maioi 0OpPO3A0K B3aUMOJIEUCTBYIOT
co cnenupUuecKuMH OelKaMH, YYacTBYIOUIMMHU B OpraHU3aIMU CTPYKTYphI XpO-
MaTHHa.

LnTo3uH ::: NyauuH
(Tpy BOAOPOAHLIE CBRA3N)

OHK
,!‘ nnn
PHK
H
TvmuH 2: AneHuH
(nBe sonopoaHbIie Cesian)
HS
H
= ™ OHK

Puc. 12. Ilypun-nupumuansoBsie napsl ocHoBanuil B JIHK.
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KommuiemeHnTapple OCHOBaHHMS YJIOKEHBI B CTONKY B CEpALEBHHE CIMPAIIU.
Mexy OCHOBaHMSMHU ABYXLENOYEYHOW MOJEKYJIBl B CTONKE BO3HUKAIOT I'MAPO-
(oOHBIC B3ZauMOaeiCTBUS, CTAOMIN3UPYIOIIHNE IBOMHYIO CIIUPAJIb.

Takast cTpykTypa HCKIIOYAE€T KOHTAKT a30THUCTBIX OCTAaTKOB C BOJOH, HO
CTOIKa OCHOBAaHMI HE MOXKET OBbITh a0COJIIOTHO BepTHKaidbHOU. Ilapbl ocHOBaHMI
CJIeTKa CMEIeHbl OTHOCUTENIBHO Apyr Apyra. B oOpa3oBaHHON CTpyKType pasiu-
YaroT JBe OOpO3AKU - OOJBIIYIO, IUPUHON 2,2 HM, U Malylo, MUPUHOU 1,2 HM.
A3oTHCThIE OCHOBAaHMSI B 001acTH OOJIBIION U Maiol 00PO3/10K B3aUMOJEHCTBYIOT
co cnenupuuecKuMH OelKaMH, YYacTBYIOUIMMHU B OpraHU3alMU CTPYKTYpPBI XpoO-
MaTHHa.

Tpernunas crpykrypa IHK (cynmepcmmpanu3zanusa JIHK). Kaxnas moine-
kyna /JHK ynakoBaHa B OTZIENIBHYIO XpOMOCOMY. B AUIIIIONIHBIX KIIETKaX 4Y€I0BE-
ka coaepxutcs 46 xpomocom. O6mas niouHa JJHK Bcex xpomocom knetku co-
craBisieT 1,74 M, HO OHa ynakoBaHa B fJipe, JUaMETpP KOTOPOro B MUJUIMOHBI pa3
MmenbIe. Ytoosl pacnonoxuts JJHK B siape kietku, nomkHa ObITH cpopMUpOBaHa
OYEHb KOMIIaKTHas cTpykTypa. Komnakruzauus u cynepcnupanuzanus JJHK ocy-
IIECTBIIAIOTCS C TIOMOIIBIO PA3HOOOPA3HBIX OEJTKOB, B3aUMOJIEHCTBYIOUIUX C OMpe-
NEeJIEHHBIMU TocyenoBaTeabHoCTAMU B cTpykType IHK. Bce cBsa3biBarommecs c
JIHK sykaproToB 6elKu MOXXHO pa3/e/IuTh Ha 2 TPYNIbl: THCTOHOBbIE U HETHC-
TOHOBBIE Oejiku. Kommieke 6enkoB ¢ saepHoit JIHK kineTok Ha3wpIBaroT XpoMaTH-
HOM.

I'ucronsl - 6enku ¢ MonekynspHoit maccor 11-21 k/l, comeprkamue MHOTO
OCTaTKOB apruHUHA U JIU3WHA. braronaps monoXuTeabHOMY 3apsiay TMCTOHBI 00-
pa3yloT MOHHBIE CBSI3U C OTPULATENBHO 3apsDKEHHBIMH (pochaTHBIMU TpYIIaMHu,
PAacMoJIOKEHHBIMU Ha BHEIIHEN CTOpPOHE ABOWMHON cnmpanu [JHK.

CymectByet 5 TunoB ructoHoB. Yetsipe ructona H2A, H2B, H3 u H4 o6pa-
3yIOT OKTamepHbIi OenkoBbiii koMmruieke (H2A, H2B, H3, H4),, koTopslit Ha3bIBa-
10T ""HyKJeocoMHbI# kop'" (ot anri. nucleosome core). Monekyna JIHK "Hakpy-

YuBaeTCA" Ha MOBEPXHOCTh THCTOHOBOT'O OKTaMepa, coBepias 1,75 obopoTa (oko-
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10 146 map HyksieoTu0B). Takoi koMIuieKke rucToHOBbIX OenkoB ¢ JIHK cmyxut
OCHOBHOU CTPYKTYpHOU €IMHMIIEN XpOMaTHHa, €€ Ha3bIBAIOT '"HyKJjeocoma''.
JIHK, cBsA3BIBaIONIYyIO0 HYKJIEOCOMHBIE YAaCTHIIBI, Ha3bIBatOT JuHKepHOU JTHK. B
cpenneM aunkepHas JIHK cocrasisger 60 nmap HyKI€OTUAHBIX OCTaTKOB. MoJieky-
abl ructoHa H1 cBsasbiBatorcs ¢ JIHK B MEXKHYKI€0COMHBIX y4acTKax (JMHKEPHBIX
NOCJIEIOBATENILHOCTAX) U 3aIIMUILAIOT 3TH YYaCTKH OT AeHCTBUS HyKieas (puc. 13).
B siape xax a0 KJIETKHA NPUCYTCTBYET 0KOJIO 60 MITH MOJIEKYJ Ka)JOro TUIa
TMCTOHOB, a 00111asi Macca THCTOHOB IpUMEpHO paBHa cojepxkanuto JJHK. Amuno-
KHUCJIOTHBIE OCTaTKH JIN3MHA, apTUHUHA U KOHLIEBbIE AMUHOTPYIIIIBI THCTOHOB MO-
I'yT MOAU(PUIUPOBATHCS: AlleTHIIUPOBATHCS, (HOChHOPUINPOBATHCS, METHIIMPOBATH-
Csl WJIM B3aUMOJICHCTBOBATH C OEJIKOM YOMKBUTHHOM (HErM-CTOHOBBIN 0enok). Mo-
nuduKkaiy ObIBalOT 0OPAaTUMBIMU U HEOOPATUMBIMH, OHU U3MEHSIOT 3apsi U
KOH(pOpPMAIIMIO TUCTOHOB, a 3TO BIUSET HA B3aUMOJICHCTBUE TUCTOHOB MEXKY CO-
6ot u ¢ JIHK. AKTUBHOCTH (PEpMEHTOB, OTBETCTBEHHBIX 32 MOJAU(PHUKAIIUH, PETY-
JUPYETCs U 3aBUCUT OT CTaIMU KJIETOYHOrO LMKIA. Moaudukauy 1eaaoT BO3-

MO>KHBIMHU KOH(OPMAIIMOHHBIE TIEPECTPONKH XPOMATHHA.
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JInHKepHbIA
yuactok AHK

Macton H1

Puc. 13. Ctpyktypa HykiieocoM. Bocemb mosiekyn ructonoB (H2A, H2B, H3,

H4), coctaBnsoT snpo HyKiIeocoMbl, BOKpyr kotoporo JIHK obpasyer npumepHo

1,75 BuTka.

MUTOXOHIPUM - BAXKHEUIINE OPTaHEIUIbl KJIETOK, OCYIIECTBIISIOIINE CUHTE3

AT® 3a cu€T okmciIeHHs cyOCcTpaTOB. MUTOXOHAPHH MMEIOT COOCTBEHHBIH YHHU-

KaJIbHbI T'€HOM, HACJIEAYEMbI 110 MATEPUHCKON JIMHUU, TaK KaK OH MPOUCXOIUT

W3 UTOIUIA3MBbI SUIEKIETKHA. [ €HOM MUTOXOHAPUHN CIIEPMATO30UI0B HE MOIAAAET

B OILUIOJOTBOPEHHYIO AMIEKIIETKY.

MUTOXOHIpHAIBHBIN T€HOM YEJIOBEKA MPEACTABIICH OJHOM KOJIBLIEBOW MOJIE-

kynoit IHK u3 16 569 nykneorunusix nap (puc. 14). Ou xogupyer 13 6enkoB, uc-

MOJIb3YeMBIX Ha MOCTPOCHUE CTPYKTYPHO-(DYHKIIMOHATBFHBIX KOMIOHEHTOB MUTO-

XOH/JIPHIA.
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Puc. 14. Konabreas mosekyna mutoxonapuanbHor JIHK. T'ensr nd1-nd6,
nd4l kogupytot cyosenuuuiel NADH-aeruaporenasnoro komiiekca; rex coi-1 -
CyOBEIMHUIIBI ITUTOXPOMOKCHAA3bl; TeH cytb - muToxpom b. I'ensr atp 8 u atp 6
koaupytoT cyoreauHuisl AT®-cunrtazsl (NADH-aeruaporeHa3Hblii KOMIUIEKC,
IIUTOXPOMOKCH 1a3a, IIUTOXPOM b - OENKH, yJacTBYIOIIUE B DHEPTETHYECKOM 00-
meHne). OcTanbHble TeHbI KogupyroT pudocomusie (12S PHK u 16S PHK) u Tpanc-
noptaeie PHK cooTBeTCTBYIOMMX aMUHOKHUCIOT, 0003HAYEHHBIE JIATUHCKUMU OY-
KBaMH.

Crpykrypa pubonykienHoBbix kucaor (PHK).

IlepBuunas crpykrypa PHK - nopsmok depenoBanus pruOOHYKICO3UIMO-
Hodocharop (HM®D) B nonunykneoruanoi nenu. B PHK, xak u B JIHK, nykieo-
TUIBI CBSI3aHBI MEXIy coboit 3'.5'-bochommddupubiMu cBszsiMu. KoHIBI mmomm-
HykineotuaabiX nerneii PHK neogunakoBel. Ha ogHoM koHIie Haxomutcs docdo-
punupoBanHas OH-rpynmna 5'-yrnepogHoro atoma, Ha Apyrom kKonie - OH-rpynna
3'-yraepoHoro aroma pudo03bl, MOATOMY KOHITHI Ha3bIBAIOT 5'- U 3'-KOHIIAMU LIEeTIH
PHK. I'mapokcunbHas rpymmna y 2'-yriepoaHoro aroma pruOo3bl Je1aeT MOJIEKYITY
PHK necrabunsHoii. Tak, B crmabomenounon cpeae moiekyiasl PHK ruapomusy-
IOTCSL Ja)ke€ IIPU HOPMAaJbHOW TeMmmeparype, Toraa kak crpykrypa uenu JJHK ne
W3MEHSETCS.

Bropuunas crpykrypa PHK. Monekyna puOOHYKIEMHOBOW KHUCIOTHI TO-

CTpPO€HA U3 OJAHOU MOoJMMHYKIeoTUIHOM 1enu. OTaenbHble yyacTku nenu PHK 06-
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Pa3yroT CIUPAIN30BAHHBIE METIIN - "IIMHIBKH", 32 CYET BOAOPOIHBIX CBSI3EH MEXK-
Ny KOMIUIEMEHTAPHBIMH a30TUCTHIMU OCHOBaHMsAMU A-U m G-C. YyacTku nenu
PHK B Takux cnupanbHBIX CTPYKTypax aHTUIIApaJUICNIbHbI, HO HE BCETa IOJIHO-
CTBIO KOMIUIEMEHTAPHBI, B HUX BCTPEUYAIOTCS HECIIAPEHHBIE HYKJIECOTUAHBIE OCTAT-
KM WIH J1a)K€ OJHOLIENIOYEYHbIE €T, HE BIIMCHIBAIOIINECS B JBOMHYIO CIIMPAIIb.
Hanuuue crinpann3oBaHHBIX Y4aCTKOB XapakTepHo 1 Bcex TunoB PHK.

Tpernunas crpykrypa PHK. Opnonenoueunsie PHK xapakrtepusyrorcs
KOMIIAKTHOM M YIIOPSJIOYEHHOW TPETUYHOM CTPYKTYpPOM, BO3ZHHUKAIOLIECH ITYTEM
B3aUMOJECHCTBHS CIUPAIN30BAHHBIX MJIIEMEHTOB BTOPUYHOUN CTPYKTYphl. Tak, BO3-
MOKHO 00pa3oBaHUE JTOTOJHUTEIBHBIX BOJOPOAHBIX CBS3€H MEXKAYy HYKICOTH/I-
HbIMU OCTaTKaMH, JIOCTaTOYHO YAAIEHHBIMU JIPYr OT JIpYyra, WU CBSI3E€U MEXIY
OH-rpynnamu octatkoB pu003bl U OCHOBaHHsAMHU. TpernuHas ctpyktypa PHK
CTaOMIIM3UPOBAaHA MOHAMHU [BYXBaJCHTHBIX METAILUIOB, Halmpumep HoHamu Mg??,
CBSI3BIBAIOIIMMHUCS HE TOJBKO ¢ (hochaTHBIMU TPYIIIAMH, HO U C OCHOBAHUSAMH.

OcHoBubie Tunbl PHK. B nutomiasme kiaeTok npucyTCTBYIOT 3 TUIa prbdo-
HYKJIEMHOBBIX KUCJIOT - TpaHcnoptHeie PHK (TPHK), matpuunsie PHK (MPHK) u
pudocomanpabie PHK (pPHK). OHu paznuyaroTcst 1o nepBUYHON CTPYKTYpE, MO-
JEKYJSIpHON Macce, KoH(opMaIuu, TpoAOIKUTEIBHOCTH KU3HU U, CaMOe€ TJIaB-
HOE, 10 QYHKIIMOHAIBHOW aKTHBHOCTH.

Tpancnoptubie PHK (TPHK). IlpocTpaHCTBEHHYIO CTPYKTYpPY JIHOOBIX
TPHK, He3aBucuMO OT pa3innunii B MOCIEA0BATEIBHOCTH HYKJICOTHIOB, ONTMCHIBA -

10T YHUBEpCaAIbHOM MOJIeNblo "KiIeBepHOro jucta" (puc. 15).
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1 OBwmi yqacTok
5 nap ocHOBaHuA

U . MuHopHoe
L P' OCHOBaHue
()M

AHTUKOAOH

Puc. 15. Crpoenue tpancnoptasix PHK.

Cnupanu3oBaHHbIE y4acTKM O0O3HAUYEHbl HA PUCYHKE MYHKTHUpoOM; "oOiiue
yuactku" oauHakoBbl y Bcex TPHK; 1 - metns mepemennoro pasmepa; UH, (nu-
ruapoypamui), y (IceBaoypanui) - MUHOPHbIE OCHOBAaHUS; aHTUKOJOHY BCeria
npeamecTByeT U (ypalui), a IOCJI€ HETO BCErJa CTOUT MUHOPHOE OCHOBAHHUE.

B kaxmoit monexkyne TPHK ecTs ydacTku nenu, He ydacTBYyromue B o0paso-
BaHUM BOJOPOIHBIX CBSA3EH MEXKY HYKIECOTUIHbIMU ocTaTkaMu. K HUM, B 4acTHO-
CTH, OTHOCAT Y4YacCTOK, OTBETCTBEHHBIN 3a CBS3bIBAHUE C aMHHOKHUCJIOTOW Ha 3'-
KOHIIE MOJIEKYJIbl M aHTUKOJOH - CIleNU(PHUUECKUil TPUILIET HYKJICOTHIO0B, B3aMO-
JNEUCTBYIOIINN KOMILUIEMEHTAapHO ¢ KojgoHOM MPHK.

B cocraB nykneornnoB TPHK BxoastT MuHopHbele ocHOBaHus (B cpeaHem 10-
12 ocHoBaHuii Ha Monekyny). OHU TpeACTaBIE€Hbl METUIMPOBAHHBIMU OCHOBA-

HUSMH, U30ME€paMH U aHAJIOraMH MUPUMUANHOB (puc. 16).

H H
Cl:H3 0 SN o
NH
| HC l XN HNHZJ\?'NH
7N, N
H 0 0
H
7-MeTunryasus 5-MeTtunuurosus Mcespoypauun

Puc. 16. Munopnsie ocHoBanusa TPHK.
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MuHOpHbBIE OCHOBaHUSI BbINOJHAIOT 2 QyHKuuu: oHu aenarot TPHK ycroii-
YUBBIMU K JICUCTBUIO HYKJI€a3 IUTOIUIa3Mbl U MOAACP>KUBAIOT ONMPECIEHHYIO Tpe-
TUYHYIO CTPYKTYPY MOJIEKYJbI, TaK KaKk HE MOTYT y4acTBOBaTh B 00pa30BaHUU
KOMIUIEMEHTAPHBIX Map, U MPENSTCTBYIOT CIIUPATU3ALUK ONPEIeTIEHHBIX YUaCTKOB
B MOJIMHYKJIEOTUIHOW nocneaoBaTenbHocT TPHK.

Marpuunsie PHK (MPHK). IlepBuunas crpykrypa Bcex MPHK, He3aBucu-
MO OT YHUKAJIBHOCTH WX KOJUPYIOIIEH MOCIIeI0BATeIbHOCTH, UMEET OJMHAKOBOE
ctpoenue 5'- u 3'-koHuoB. Tak, Ha 5'- KOHIIE TPUCYTCTBYET MOJIUDPUIIMPOBAHHBIN
HYKJICOTH]] /-MeTHJITyaHO3uH-5'-Tpudocdar (x3m). Heckonbko NecATKOB HYK-
JCOTUAOB OTIECISIOT KA OT MHUIMHUPYIOIIETO KOJOHA, OOBIYHO ATO TPUILIET -
AUG-. 3a KoIUpYOIUM YY4aCTKOM CIEAYET OJUH U3 TEPMUHUPYIOMIUX KOJOHOB -
UGA-, -UUA-, -UAG-. Ha 3'-konne 6onpmunctea MPHK npucyrctByer moce-
JOBaTEILHOCTh HYKJICOTHI0B 13 100-200 ageno3uHMOHO(POCHaTHBIX OCTATKOB.

Pu6ocomanbubie PHK (pPHK). Pu6ocomansurie PHK umeroT mHorouuc-
JIEHHBbIE cUpain30oBaHHble yuyacTku. Pasnuuaror pPHK - 5S, 5,8S, 28S u 18S (S -
kodpdunment cenumentanun). Pubocomansusie PHK conmepikar Heckosnbko Mo-
TU(GULIMPOBAHHBIX HYKJICOTHIOB, Yallle BCETO ATO METHJIMPOBAHHBIE TPOU3BOIHbBIE
A30THUCTBIX OCHOBaHWH uin prbo3sl (2'-metunpudosa). pPHK o6pasyror komruiek-
Chl ¢ Oenmkamu, KOTOpbIe Ha3bIBaloT pubocomamu. Kaxknas pubocoMa cCOCTOUT M3
nByX cyoweaunull - Manoi (40S) u 6onbmioi (60S). CyobeauHuIsl pudocoM pas-
audaroTcs He Tojibko Habopom pPHK, HO u konmmdecTBOM U CTPYKTYpOii OEIKOB.

Benmnunna S xapakTepusyeT CKOpPOCTb OCEIaHMs YaCTHI] IPHU YJIbTPaLEHTPHU -
¢byrupoBaHUM ¥ TPOMOPIHMOHATBFHA WX MOJEKYJISIpHON Macce. PuGocoma mpoka-
puotoB (70S) coctout u3 50S u 30S cybbenunuil, sykapuotoB (80S) - cocTouT u3
cyowsenuami] 60S u 40S. Pubocombl 3yKapruoTOB U MPOKAPHUOTOB PA3IUYAIOTCS 10
MOJICKYJISIpHOW Macce cyOwneamHuI], komudectBy mMosiekyn pPHK, macce pPHK,
KOJIMYECTBY M Pa3HOOOpa3nuio OCIIKOB, CIIOCOOHBIX CBA3bIBATh CIICU(MUUISCKUE JIH-

TaH/bI.
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7.1 Boineaenune cymmapuoii IHK u3 Tkaneii pacrenuii

Meronuku BeiieneHus pactutenbHoi JIHK BKIrOUaroT cienyromue 3Tamnsl:

1) 3menpueHue TKaHeH U pa3pylIeHUue KISTOYHBIX CTEHOK (TOMOTCHH3AIIN ).
I'omorenusanuio 4acTo MpoOBOIAT IyTEM paCTUPAHUS TKAHEN B )KUIKOM a30Te.

2) PaspyinieHne KIeTOYHBIX MEMOpPaH (JIM3UC KIETOK). DTy ONEpalnio MpoBo-
a1 nas toro, ytoObl JIHK Morma Beiiitu B Oydep mns sxcrpakiuu. s nusuca
KJIETOK Yallle BCETr0 MCIOJIb3YIOT JETEPreHThl, TAKUE KaK A0JeUUICYIb(haT HaTpusl,
HETHWITPUMETUIAMMOHUYM OPOMMI.

3) Ounctky JIHK ot 6enkoB (nenporernu3aiuio). O4ucTKy OCYIISCTBIISIOT C
MOMOIIIBIO IKCTpaKIMKU O0eakoB xjaopodopmom u (winm) dbenomom. s 6onee Obl-
cTpoit u Oonee moaHoM ouncTku npenaparoB JIHK Takke nmpumeHsIOT (epMeHTbI
POTEUHA3bI, KOTOPBIE MPUBOIAT K THAPOJIN3Y OCIIKOB.

Jnsa ocaxnenusa JJTHK u3 pactBopa HCHONIB3YIOT HU3KOMOJIEKYJISIPHBIE CIIUP-
ThI (3TAHOJI WU U30IIPOTIAHON).

[Tomyuenue npenaparoB HykiaenHoOBbIX kucioTr — JJHK n PHK — nmepBooue-
penHas 3ajaya Mpu U3YYEHHH CTPYKTYpPbI M DKCIIPECCHH T€HOB, IPU MPOBEIACHUU
OMOTEXHOJOTUYECKUX IKCIEPUMEHTOB ¢ pacteHusamu. Jkcrpakius JJHK ssusercs
HEOTHEMJIEMOI YaCThIO aHAJM3a FT€HOMA PACTEHUU C MOMOIIBIO Pa3IMYHBIX MOJE-
KYJISIPHBIX METOJIOB, CO3/IaHMs OMOJMOTEeK (O0aHKOB) T'€HOB, aHAJIM3a SKCIPECCUU
gykepoaHoit JIHK B TpancopMHUpOBaHHBIX KJIETKaX W B IEIbIX pPEreHEPUPOBAB-
IUX PACTCHUSIX.

N3-3a ocoOeHHOCTEeH Pa3InYHbIX BUIOB PACTEHUN U CHEIU(PUIHOCTH OPTraHOB
OJTHOTO pacTeHHsl (IPUCYTCTBUE OINpPeAEIEHHBIX BTOPUUYHBIX METAOOIUTOB, MPEXK-
7ie BCEro MOJIU(EHOTIOB, OPraHNYECKUX KUCIOT U 3(UPHBIX BEUIECTB y APEBECHBIX
¢dopmM, MOBBILIEHHOE COAEpKaHUE OETKOB, MOJUCAXapUA0B U JAPYTUX BEIIECTB) B
HacToslee BpeMs pazpaboTtansl coTHU MeTtoAauk Boiaenenus JHK, nanpumep me-
Ton BbiaesneHus cymmapHoi JIHK ¢ mcnmonp3oBanuem pacTtBopa amnerara Kaiaus,
MeToA BbiaesieHus cymmapHoit JIHK ¢ ucnonb3zoBanneM getepreHta, METO ] BbIJE-

nenus cymmapsaon JJHK u3 pactenuii ¢ moBbIIEHHBIM co/iep:KaHieM (DEHOJIOB,
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Meton Oswictporo u mpoctoro BeiaeneHuss JIHK nns npoBenenuss mapkep-
aCCOLIMMPOBAHHOW CEJIEKIIUU U MacCOBOI'0 aHAJIN3a PACTCHUM.
7.2 Boineaenue siaep u saepuoi /IHK u3 pacTure/ibHbIX TKaHel

Brinenenue u ouncTKa AA€p U APYrUX KIETOUYHBIX OPraHesl U3 pacTUTENb-
HOM TKaHM — HEOOXOJUMBbIE JTalmbl MHOTMX OWOXUMHYECKUX, MOJICKYJISIPHO-
ouonornueckux uccnenoBanuii. Anepuyro JIHK Beimenstor B Tex ciaydasx, Kormaa
npumecu JIHK uuromnasmatudeckux opraHes (MUTOXOHAPHM, MPOTOIIACTOB)
HEXKeJaTelibHbl. B réeHHO-MHKEHEPHBIX MCCIIEIOBAHUAX TAKUE CUTyallMu BCTpeya-
FOTCS JOBOJIBHO 4acTo.

Mertons! BbIZIETCHUS S/Iep MUPOKO U3BECTHBI, HO OHMU pa3pabOTaHbl B OCHOB-
HOM JIJIsl ’KUBOTHBIX TKaHEW. Beiaenenue siaep u3 pacTUTEIbHBIX TKAaHEH HAMHOTO
CJIO’)KHEE, UTO CBSI3aHO C PSAJIOM OCOOCHHOCTEW PAaCTUTENIbHBIX TKaHEH: HAJIMUYUEeM
IJIOTHBIX KJIETOYHBIX CTEHOK, MPUCYTCTBUEM XJIOPOMJIACTOB, JIMIUIAHBIX M Kpax-
MaJIBHBIX I'PaHy U T.1.

OOblyHast mpolenypa BBIICIEHUS SIIEP COCTOUT M3 HECKOJBKHX 3TaroB,
BKJTFOUAIOIIUX CTaJUH TOMOTE€HU3AIUH, QUIBTPALH, HU3KOCKOPOCTHOTO LIEHTPH-
¢byrupoBaHus, qadbHEHIIeH OYUCTKU U pa3esieHHs MOJIYYeHHOTO 0cajika, B KOTO-
POM s/Ipa CMEIIAHbI C IPYTUMHU KJIETOYHBIMU KOMIIOHEHTAMH.

['omorenn3anu0 pacTUTEIbHBIX TKAHEW HEJb3s IMPOBOAUTH C IOMOILIBIO Me-
TOJIOB, pa3paOOTaHHBIX JJIs KUBOTHBIX TKAaHEH, MOCKOJIBKY PACTUTENbHBIC KICTKU
UMEIOT OUY€Hb TUIOTHBIC KJIETOYHBIE CTEHKU. B CBSI3M ¢ 3THM KIIETOYHBIE 00OJIOUKHU
pa3pylIarT B )KUAKOM a30T€ B CTYNKE MECTUKOM WM C ITOMOLIBIO BBICOKOCKOPO-
CTHOM I'OMOT'€HU3ALINH.

HepaszpyiieHHble KIETKH U KJIETOYHBIE OOOJIOUKH (PUIBTPYIOT U TOBTOPHO
TOMOTEHU3UPYIOT MaTepHall, OCTABIIMICS HA (PUIBTPE, 9TO CIIOCOOCTBYET yBEIHU-
YEHUIO KOJIMYECTBEHHOTO BBIXOJZIAa SMEP. 3aTEM TOMOTE€HAT (DUIBTPYIOT emé pas,
MpUYEM MPU KKIOM TOCIEAyIoeM (GUIbTPOBAHUN HUCTIONB3YIOT GUIBTPHI ¢ 00-

J€C MCIIKUMHU IIOPpaMHU.
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[locnie roMmoreHn3anuu BaXKHO COXPAHUTH AJIpa B UHTAKTHOM COCTOSIHUH, YTO
MPEXJIe BCEro 3aBHCHUT Kak OT cocTaBa Oy(epHOUl cMecH, Tak U oT 3HaueHus pH,
KOTOPOE€ MOIKHO OBITh B (hu3nonoruueckux mnpenenax 6,0...8,0. Ocmotuueckoe
JaBJeHUE MOJAEP>KUBAIOT C MOMOIIBIO Caxapo3bl, IEKCTpaHa U APYTHX OCMOTHU-
KOB. UTOOBI COXpaHUTh META0OJIMYECKYIO AKTUBHOCTh U MEMOPaHHYIO CTPYKTYPY
anep, B 0Oydepsl 1715 BbIIEIEHUS BKIIOYAIOT MOHBI MarHus ¥ KajbIHsl.

Jist noctukeHus: OOJbIIEH YUCTOTHI SACPHBIX MPENapaToB OYMUCTKY OT Iuia-

CTHUIHBIX HpHMeCCﬁ I_ICJIGCOO6p8,3HO MpOBOANTH C TIOMOIIBIO HCHTpI/I(i)yI‘I/IpOBaHI/ISI.

7.3 Boiiesienne XJiopomiacTHoil u mutoxonapuaabHoi JJHK.

Metonuka Beiaenenus JJHK u3 opranemn moxoxa Ha METOAMKY BBIIAEICHUS
saepHoit JTHK. Cxema Boeigenenust JJHK u3 opranemn BKJIOYaeT HECKOJBKO ATa-
MOB:

1) Msrkoe pa3pyleHue KICTOYHOW MEeMOpaHbI B YCIOBUAX, KOTIa MEMOpaHBI
XJIOPOIUIACTOB M MUTOXOHJIPUN OCTAKOTCS LIEJIBIMH.

2) PazneneHue saepHOM, XJIOPOIUIACTHOW M MHUTOXOHJIPHAIBHON (pakuuii ¢
MOMOIIBI0 IEHTPUPYTUPOBAHUS: OTACICHUE C TOMOIIbI0 HU3KOCKOPOCTHOTO II€H-
TpUPYTUPOBAHUS, OCAKIECHUE MPU CPEITHECKOPOCTHOM LEHTPUDYTHUPOBAHUU XJIO-
POILIACTOB, OCAXKACHUE MPU BHICOKOCKOPOCTHOM HEHTPU(PYTUPOBAHUN MUTOXOH]I-
puil.

3) 00paboOTKy MOTYYSHHBIX MPENapaToB XJIOPOIUTACTOB U MUTOXOHIIPHUHA JIJIst
ounctku npumecei saepuou JJHK.

4) nmu3KC OpraHeiul, BBIICICHUE W OYHUCTKY XJIOPOIUIACTHONH W MHTOXOHJIPH-
anpHon JIHK.

Haubonee gacto nmpumenstotr metoauky Beiaenenus JJHK u3 xnopomnacros u
MUTOXOHAPUNA C TIOMOIIBIO0 EHTPUGYTUPOBAHUS B TPATUCHTE Caxapo3bl WIIH Tep-
KoJu1a. DTO AOBOJIBHO TpyJAOEMKaAsl U AJUTeNnbHass Metoauka. Ho Bo3MokHbIE npH-

mecu saepHoit JIHK nmpu 5ToM MUHUMAJTBHBL.
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7.4 Metoasl anaau3a JJHK

CymectByet 2 ocHOBHbIX MeToaa aHanu3a JJHK — anexrpodopes JJHK B ara-
PO3HOM TeJe U pecTpuKIMoHHbIN aHanu3 JIHK.

Onektpodopes B arapo3HOM rejie — CTaHIapTHBIM METOJ, UCTIOJIb3yEeMBbIH ISt
pasnenenusi, uaeHtTudukanuun U ounctku (parmentor JIHK. C momompio 3ToM
MPOCTON TEXHUKH OBICTPO paznensatoT Takue cMmecu (pparmentoB IHK, koropsie
HEJb3s pa3leauTh ApyruMu cnocodbamu. Kpome toro, yacto yao0HO HabI01aTh 3a
pactpenenenueMm pparmento JJHK, Tak kak e€ moysiocel B rejie XOpOIIo OKpaIlu-
BarOTCSl.

Merton snexkTpodope3a OCHOBAH Ha pa3lieJIeHUH MOJIEKYJ B AJIEKTPUYECKOM
nosie. B pactBope JIHK npucyTcTByeT B BHJI€ aHWOHA, U TIPU ITIOMELIEHUH PACTBO-
pa Mexay oOKJIaJIKaMi KOHJIEHCATOpa MOJIEKYJIbl JBUTAIOTCS K MOJOKUTEIBHO 3a-
psOKEHHOMY ToJItocy. UeM JuIMHHee MoJieKysa, TeM OoJiblie e€ 3apsija U cuia Jei-
CTBHS DJIEKTPUYECKOIO MOJIsSI, HO IIPU 3TOM YBEJIMYHUBAETCS U COIPOTUBIIEHHUE CPE-
nel. Ho oHO pacTér OpicTpee, v MO3TOMY CKOPOCThH ABUKEHHUS MOJIEKYJIbI 3aBUCUT
OT pazMepa MoJeKyJbl. Eciau 3Ty nmpouenypy npojenars B pacTBOpe, TO pasjelie-
Hust pparmenroB JJHK nmoctuup He ymactes. [loatomy snextpodopes HyKIeHHO-
BBIX KUCJIOT MPOBOJSAT B HOCUTEJIE, KOTOPBIM CIIY>KUT I'ellb — KOHUEHTPUPOBAHHBIN
pacTBOp MOJIMMEPA arapo3bl WIK aKpUIIaMHUA.

Pectpunupyromue Hykieasbl, WJIM PECTPUKTa3bl — 3TO Tpymnmna ¢(epMEeHTOB
OHJOHYKJIEA3, Y3HAIOUIUMX OIpEIEIEHHBIE IOCIENI0BATEIBHOCTH HYKIECOTUIOB B
JIHK n pacmumisirominx 1BOMHYO CIMpab.

N3BecTHO 3 OCHOBHBIX THUIA (PEPMEHTOB PECTPUKLIUU:

1) Pectpunmpyromue Hykieas3bl | THMA y3HAIOT OMPEICIIEHHYIO MOCIIe0Ba-
TEJIBHOCTh HYKJIEOTUAOB U pa3pe3aroT AByuenodeunyro moiekyny JJHK na kakom-
TO PACCTOSIHUM BOJIM3HM OT 3TOW MOCIEA0BATEIBHOCTH.

2) pecTpuKTa3bl 2 TUIA Y3HAIOT WHBEPTHPOBAHHBIC TOBTOPHI, 00JIAArOIIHE
LEHTPAJIbHON CUMMETPHUEN U CUHUTHIBAIOLIHMECS B 00€ CTOPOHBI OJMHAKOBO. OHU

paspeszatot mosiekyny JJHK BHyTpu caifta pecTpukuuu.
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3) PHIOHYKJIEa3bl 3 TUMNA Y3HAIOT OINPEICIEHHYIO IOCIEAOBATEIILHOCTh U
pa3pe3arT JBOMHYIO CIIUPAIIb.

HaubGonpmuii uHTEpEC A1 MOJIEKYJISIPHOM OMOJIOIMHM U T€HETHYECKOU MHXKe-
HEPUU NPEICTABISIOT PECTPUKTA3bl 2 THUIA, TaK KAK OHU MO3BOJISIOT IOJIY4YaThb
¢parmentsr [JHK. Kpome Toro, oHu AaroT BO3MOKHOCTH MpEBpaliaTh MOJEKYJIbI
OYCHb OOJIBIIOrO pa3Mepa B HA0Op (PparMEeHTOB JJIMHON OT HECKOJIBKUX COTEH 10
HECKOJIBKUX THICAY [1ap OCHOBAHMIA.

7.5 T'eHHas1 HHKEHEPHUS

I'eneTnyeckas MHXKEHEPHS — NEPCIIEKTUBHOE HAIIPaBJIEHUE COBPEMEHHON MO-
JEKYJISIpHOM OMOJIOTMH, UMEIoIee OOJIbIIOEe HAYYHOE U MPAKTUYECKOE 3HAUCHHUE U
Jexallee B OCHOBE COBpPEMEHHOW OuoTexHosornu. C MOMOIIBI0 3TOM TEXHUKHU
¢parmentsl [IHK, xoaupyronue uHTepecyronme Hac OeJKu, BBOJSAT B ObICTPO pe-
IUTMIUPYIOUIUECS TEHETUYECKUEe 3JEeMEHThI (Ta3Muabl uiu Bupychl). Ilomyden-
HBIE B pe3yJbTaTe TeHETUUECKUX MaHUMY sl pekomOounanTHeie JJHK (BexTopsl)
MOTYT OBITh MIEPEHECEHBI B OaKTEpHANIbHbIE KIETKHU (TpaHCcpopMallys) UK B KIIET-
KA KUBOTHBIX (Tpancdekuus). Cienyer OTMETUTh, YTO KIOHUPOBAHHE MOJEKYI
CTaJIO BO3MOXKHBIM OJlarojiapsi OTKPBITHIO EJION cepur (DEpPMEHTOB, OKA3aBIIUXCS
HE3aMEHUMBIMU MHCTPYMEHTAMH JJI1 MaHUMYJIUpOBaHMs TeHamu. Tem Oosee 4To
NPAKTUYECKU MOJHOCTHIO OTCYTCTBYIOT XMMHUYECKUE METOJIbI, MO3BOJISIOIINE T10-
ny4darh, MOoau(UIIMpOBaTh U aMmrummduimpoBath Moiekynsl JJHK, npexcrasmisto-
1€ UHTEPEC I MOJIEKYIISIPHOTO OMoJIora.

C xonma 1950-x go nadana 1960-x MosexynsipHble OHOJIOTH HAYYHIIHCH Xa-
PaKTEPU30BaTh, H30JIUPOBATh, U YIIPABJISATH MOJIEKYJISIPHBIMA KOMIIOHEHTaMH KJIE-
TOK U OpPraHu3MoOB. DTH KOMIIOHEHTHI BkItouaroT: JJHK — xpanutens reHerudye-
ckoit mapopmanmu; PHK — 6mmskoro poacrsennuka JIHK, dyHKmn koTopoit ko-
NeOIII0TCST OT CYIIECTBOBAHMS B KadecTBe BpeMeHHoW paboueit komuu JIHK o,
dakTUyecKn, camMoCTOSTENhbHOTO (epMeHTa, a TaK e KOMIIOHEHTa armapara
TpaHCSIUU OCJIKOB; OEJIKU — KaK TJIABHBIM CTPYKTYPHBIM U (PYHKIIMOHAJIBHBIA THI

KJICTOYHBIX MOJICKYJI.
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@opMaJIBHOW 1aTOW POXKIEHUSA T€HHOW MH)KEHepuu cumrtarorT 1972 r., xorma
rpynna II. bepra B CIIA co3ganu nepByro pekomMOuMHaHTHYr0 Mojekyry JHK
(pex1HK), o0beIMHUBIIYIO B CBOEM COCTaBE T'€HETUUECKUN MaTepHuall U3 TPeX Uc-
TOYHUKOB: TOJHBIM F€HOM OHKOre€HHOro Bupyca o0e3bsiH SV40, yacTh reHoma
yMepeHHoro Oakreprodara A U TeHsl JIakTo3HOro onepona E. coli. CkoHCTpyupo-
BaHHas peKOMOMHAHTHAsI MOJIEKYJia He OblIa UCCleIoBaHa (PYHKIMOHAJIBHO, T.K. Y
aBTOPOB 3TOM pabOTHl BO3HUKIIM OMACEHMS, YTO METOJbl T€HETUUECKON MH)KEHEe-
pUU MOTYT NMPUBECTU K BOSHUKHOBEHHWIO MUKPOOPTraHU3MOB, OMACHBIX ISl 3/10PO-
Bbsl UeNloBeKa, Hanpumep, Oaktepuid E. coli, cnocoOHBIX MepeHecTH OHKOTE€HHBIE
BUPYCHI B KHUIIEUYHUK YenoBeka. [loaToMy MeXJIyHapOAHBIM HayYHBIM COOOILECT-
BOM OBLJIO MPUHATO PEIICHHUE MPOBOAUTH TAKUE MCCIEAOBAHUS MOJ CTPOKAUIITUM
KOHTPOJIEM CO CTOPOHBI TOCY1apCTBA.

B pabotax mo reHeTHUeCKOW MHKEHEPUM HCIIOJIb3YIOTCS KaK METOJbI Kiac-
CUYECKOW T€HETUKH, TaK M cCaMble COBPEMEHHBIE 00Jie€ TOHKHE METOIbl MOJIEKY-
JISPHOM T'eHETUKHU (TaKue KakK BbIIEJICHUE U UICHTU(DUKAIMS TeHOB, UX CEKBEHUPO-
BaHME, KapTUpPOBaHUE, XUMHUYECKUM U (pepmeHTaTUBHBIA cuHTe3, [IL[P-anamus,
0JIOT-rTUOpUIU3aIINs, TeHHBIN HOKAYyT, TeHHAs! JAKTUIIOCKOIIHS U JIp. ).

JI1s1 mOHMMaHUsl 3TalOB F'€HETHYECKONM MHKEHEPUU HYKHO CHayana MOHAThH
KapTUHY TEXHOJIOTUM B 11eJIoM (puc.17).

OCHOBHBIMH 3TanlaMU T€HHON UHKEHEPUU ABIISIIOTCS CJIEIYIOIINE:

1. Tlonydenne HYXHOTO TeHa (TpaHCTE€Ha), HAMEYEHHOTO IS nepeHoca. ['en
MOJKET OBITh BBIJICJICH U3 €CTECTBEHHBIX MCTOYHHUKOB (M3 MOAXOMASILIEro reHoMa
OpraHu3Ma) Wid TeHOMHOUN 0ubmmoTeku. OH MOXKET ObITh CHHTE3UPOBAH HCKYCCT-
BEHHO: XMMHUYECKUM ITyTeM (M0 MMEIOLIECICS MOCIEI0BATENBHOCTA HYKIECOTHIOB)
Wil (pEepPMEHTATUBHBIM IYTEM C HCIOJb30BAHMEM MEXaHW3Ma OOpaTHOM TpaHC-
kpunuuu (cunte3 kJIHK na marpunie MPHK ¢ momomnibsto 00patHoOl TpaHCKpUIITA-
3bl), OJIYYEH C MTOMOIIIbIO MoauMepa3Hoi nennoi peakuuu (ITLP).

2. Co3naHue CreuaNbHbIX TeHETUYECKHMX KOHCTPYKIUH — BEKTOpOB (Tepe-

HOCYHMKOB), B COCTaBE€ KOTOPBIX T'€HbI (TpaHCTeHbI) OyAYT BHEAPSITHCSA B TEHOM
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JApYroro BUJa WU KIOHUPOBAaHBI B KIETKaxX MpO- WU dyKapuoT. KioHupoBaHue
npeanoiaraeT nojydeHue Oosplioro uuciaa konuid ¢parmenroB JIHK, maenTnu-
HBIX UCXOJTHOMY.

3. 'enetnueckas Tpancdopmanus, T.e. MIEPEHOC U BKIIOYEHHE T€HETUYECKUX
BekTOopoB (pek/IHK) B kineTku-mMumieHu xo3suHa (peunueHTa).

4. MonekynspHas ceyekius — oToop kioHoB, Hecymux pek/IHK, ocymecTs-
JSIOLIENCS C UCTIOJIb30BAHUEM PA3IMYHbIX MAPKEPHBIX F€HOB, KOTOPbIE HAXOATCS
B BEKTOPHOI MOJIEKyJIe Hapsly C TPAHCTEHOM.

5. BBIpaH_II/IBaHI/I€ HN3MCHCHHBIX KJICTOK B LCJILIC TPAHCTCHHBIC OPraHN3MBblI.

Yyacrok Yyaorok
| paciuenneHus paauonnews
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Mnasamna
l Pacujenncrve 04401 W Tof xe l
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_
e \
/ -
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Puc. 17. Cxema noctpoenust pekoMOuHaHTHeIX MoJiekyn JIHK u BBeneHus

ux (Tpancopmaiiusi) B OaKTepraibHbIe KIETKH
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PabGora Nel3. PazmHokeHHe 0aKkTepHAJBbHBIX HITAMMOB M o0palleHue ¢

HUMHU

[oscuenne. MuUKpOOMOIOTHYECKHE METOAUKH, KOTOpBIE HCIOJB3YIOTCS B
MOJIEKYJISIPHOW OMOJIOTHH, OYEHb MPOCTHI M HE JIOJDKHBI MPEACTABIATH 3aTpyHE-
HUH ISl TeX, KTO BJaJeeT OCHOBHBIMU MPUEMaMU pabOThI B CTEPUIIBHBIX yCIOBH-
ax. Yale BCero MpUXOIUTHCS CTATKUBATHCSA C IBYMS TPYIHOCTSMHU: C MEPEKPECT-
HBIM 3arpsS3HCHUEM ITAMMOB M C YTPATOW WU MOSIBJICHHEM HOBBIX T€HETHYECKHUX
Mapk€poB. O0a 3TH 3aTpyIHEHHUS MOXKHO CBECTH K MHUHUMYMY, €CIH MPOBOJHTH
OYHUCTKY KOJIOHH, a 3aTeM MPOBEPSTH T€HOTHUII MTaMMa. Yaliku ¢ HECOOTBETCT-
BYIOLIEH KYJbTYpOil, KaKk M JIFOObIE YaIlIKH, 3arpsA3HEHHBIC MJIECEHBIO W JIPYTUMU
rpubamMu, HY>KHO OTOOpaTh, MPOABTOKJIABUPOBATh U YTHIM3UPOBATH B COOTBETCT-
BUU C IPABWJIAMH paOOTHI C OMOJIOTHYECKUM MATEPUATIOM.

bakTepun nerko Moryt ObITh BBIpAIllEHbl B Ja0OPATOPHBIX YCIOBUSX, MOITO-
My HEKOTOpbIE€ U3 HHX WUIPAalOT BAXKHYIO POJIb B F€HETHYECKUX HCCIEIOBAHUAX.
Kumeynas nmanouxa (Escherichia coli, E. coli, mo umenu aBropa Teomopa Duiepu-
Xa) — rpamMoTpulaTeIbHasl MaJOYKOBUIHAS OakTepusi, KOTopas SIBISETCS YacThbiO
HOPMaJIbHOM (hJIOpBI KUIIIEYHHUKA YeJIOBEeKa M >KMBOTHBIX. Kullieunas manmoudka siB-
JSI€TCSI OTHUM M3 CaMbIX U3YYEHHBIX IMPOKaPHOTUYECKUX MUKPOOPTaHU3MOB U OJ1-

HUM U3 CaMbIX BOKHBIX 00BEKTOB OMOTEXHOJIOTHH U MUKpoOronoruu (puc. 18).

Puc. 18. ®otorpadus 6akTepuil KUIIEUHON MAI0YKH, CAETaHHAs C TOMOIIbIO

CKaHUPYIOOICTO JICKTPOHHOI'O MUKPOCKOIIA
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B uneansHbix ycnoBusix KyiabTypa E. coli pactér skcnoneHumanbHo. Cko-
pOCTh pOCTa KYJBTYpPbl 3aBUCUT OT CpElibl, T€HOTUIIA IITaMMa, TEMIEpPaTypbl U
aspauuu. Ilo Mepe yBennyeHus: MIOTHOCTH KYJIbTYPhl CKOPOCTb JIEJIEHUS KIETOK
CHI)KAETCsl 10 TeX IMOop, MOKa 0aKTepuu He JOCTUTHYT TaKOW KOHILIEHTpAlUU, IpH
KOTOpPOM OHM OOJIbIIE YK€ HE JNEATCS, HO OCTAIOTCS dKU3HECTIOCOOHBIMH.

Haunyumeit aspanuu KyiabTypbl JOCTUTAIOT B TOM CIllydae, €Clid IOMECTUTh
KOJIOYy WJIM MPOOUPKY B POTALMOHHYIO KadyaJIKy MJIM Ha BpallaoLlytocs miaTdop-
My. O0BEM cocyna JOJKEH, TI0 KpailHel Mepe, B YeThIpe pa3a MpeBbIaTh 00bEM
cozepkaiieiicss B HEM cpefbl, YTOObl €ro MOXHO ObUIO HEPTrUYHO BCTPSIXUBATh
(Ha poranroHHoy kavanke pu 200 06/MuH).

B 3agaun naGopaTopHoil pabOThl BXOAMUT MOJYyYE€HHUE HABBIKOB PabOTHI C Jia-
00paTOPHBIMU MUKPOOPTAHU3MAMHU U OTIBITA BBIJEICHHS H30JIUPOBAHHBIX KOJOHUM
(Ku1IeYHOM MajJ0YKH B 3TOM CIIydae), YTO HEOOXOUMO JIJisl JanbHeuel padoThl.

Marepualibl 1 06ODVI[0B3HI/IC

Crnenyromue maTepuanbl HEOOXOIUMBI ISl KaKJIOTO CTYIEHTAa WU Taphbl
CTYJIEHTOB:

Marepuansl: Tpunrton, apoxokeBodt skctpakt, NaCl, NaOH, Arap.

O6opynosanue: Yamku Iletpu (100 mm), konba Dpierameiriepa Ha 1000 Mo,
aBTOKJIaB, CIUPTOBKA, CIIMUKH, METAJUTHUECKAs TIETIIS.

X011 paboThl

MeToauKa BbIPAIIUBAHUSA KYJIbTYPbl KJIE€TOK KHIIEYHO! MAJ0YKH.

B uuncroii konbe Dpnenmeriepa npurotosbre cpeny LB (JIypus-beprann):

Jlo6aBwTe ciaeayroniue koMmmoueHTs Kk 800 M Ho0:

10 r TpunToHa;

S T IpOXKKEBOTO IKCTPAKTA;

10 r NaCL

Hosenute 1o pH 7,5 ¢ nomombio NaOH (~ 400 mxa 2,5M NaOH)

Hosenute 06beM 10 1 1 nuctummpoBannoi HoO
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3akpoiiTe K010y BaTHO-MapiieBOM MPOOKOH, CBEpXY MPOOKY HaKpoiTe (Pposb-
TOH.

[IpocTeprinsyiTe cpeay B aBTOKJIABE.

Jlist mpurotoBieHust TBEPIOM cpelbl, HYXHO J00aBUTH 15 rarapa 10 TOro
KaK KOMIIOHEHTBI Oy/1eTe JOBOJUThH BOAOW U aBTOKJIABUPOBATh.

[Tocne aBTOoKIaBUpOBaHUS, oxiaauTe cpeny ao 55°C ecnu OyaeTe n00aBIATH
TEpPMOJAOWIbHbIE BEIlleCTBA (HANMpUMep, aHTUOMOTHKU WJIM TIIIOKO3Yy). Pasneiite
POABTOKJIABUPOBAHYIO CpEy MO YallkaM NpsMO U3 KOJIObI, HaJduBask MPUMEPHO
30-35 mu B crexnsiHHyt0 yaniky [letpu (B 01HOPa30BYIO MIACTUKOBYIO YallIKy Ha-
muBaTh npumepHo 20-25 mu) nuamerpom 100 mm. Ecnu oOpa3yroTcst my3bIpbKH,
TO, HE IOKHUIASACh NTOKA 3aCTBIHET arap, CIEAyeT MPOBECTU pacKaI€HHON UIJI0H MO
NOBEPXHOCTH My3bIpeil. Kak nmpaBuio, npex/ie 4eM UCIoIb30BaTh YallKU C IPUTO-
TOBJIEHHON CpENOW, UX CIEAyET BBIACPkKATh B T€UEHUE | CYTOK NP KOMHATHOM
TEMIIEpaType, YTOObl HE MPOUCXOUIA KOHJEHCAIUs MapoB BOJbI, U KPBIIIKA HE
3anoTeBai. Tak)Ke, TOTOBBIE YAIIKKM MOXHO YIaKOBaTh B IUIACTUKOBBIM MAKET U
XpaHuTh B xonoawibHuke npu 4°C. Ilepen ucnonb3oBaHUEM WX HEOOXOIUMO BBI-
JIepKaTh 3aKPBITHIMU MPU KOMHATHOM TeMIepaType IJisi TOro 4yToObl OHM TMOJIHO-
CTBIO ITPOCOXJIM B TEUEHUE 2 YACOB, WJIM OTKPBITBIMU MO/JI JIJAMUHAPOM B TeueHHE |
gaca. M30bITOK BIaru mMpUBOJMT K PACIUIBIBAHUIO KOJIOHUW OaKTepuil W 3apaxke-
HUIO MX CIIOpaMu TPUOOB.

Boiaesienue oTe/IbHBIX KOJIOHMHA (pacceB MITPUXOM).

1. IlpocTepmin3yiiTe METAUIMYECKYIO METIIO B IUIAMEHH, II0KA OHA HE HaKa-
JUTCA 70 CBETJIO KpacHoro upera. Oxmanure e€ Ha Bo3ayxe (MOXHO aisi Oonee
OBICTPOTO OXJIAX/ICHUS BOTKHYTh €€ B CTEpPUIIbHYIO arapu30BaHHYIO CPELY).

2. OxnaxaEHHol neTiéi 3axpaTUTe OAKTEPUH CO CTApOM YAIIIKH.

3. Kocaurech metnéit OTAENbHON, XOPOIIO H30JMPOBAHHON KOJOHWH, BBI-
pociield Ha MOBEPXHOCTU TBEPON cpenbl. HanecuTe mpunumimnue k netie Oakre-

PUH LITPUXOM HA BEPXHUM CErMEHT YAIlIKU C arapoM.
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4. OnuH pa3 npoBeauTe NETNIEW MonepéK MEPBUYHOrO IITPUXAa U pacceurte
MPWIKIIIKE K NeTie OaKTepUH 1Mo CBeXel 00JaCTH arapu30BaHHOM Cpeibl.

5. 3areM CHOBa MPOBEAUTE METAEN MOMEPEK HA ATOT pa3 BTOPUYHOrO HITPpHUXA
Y CHOBA pacceiiTe NpUIMIIINE K IeTyie 0aKTEpHH 10 CBEXEH 001acTh arapu3oBaH-
HOU cpenbl. B pe3ynbrare Bbl JOJKHBI MOJTYYUTh (€CIU BCE CIENaHO MPABUIIBHO)

Ha CJICIYIONIUI IeHb OTJE/IbHBIC KOJOHMH OakTepuii (puc. 19.).

Puc. 19. Kononuu kuieuyHo najoyku Ha yamkax [letpu

6. Yammky ¢ mocessHHBIMH OaKTEPUSIMU MIOMECTUTE B TEPMOCTAT MPHU TEMIIepa-
Type 37°C.

7. JlocTaHbTe YaliKy U3 HHKyOaTopa, MpoBEphTe HAIMYNE KOJIOHUN U 3aduK-
CUPYHUTE PE3yJIbTATHI.

8. B TedeHne HECKOIBKUX HENENb KOJOHWU OOJNBIIMHCTBA IITAMMOB OakTe-
pU MOTYT XPaHUTBCS HA MTOBEPXHOCTH arapu3OBaHHOM CPEAbl, €CIU YallKH IUIOT-
HO 3aKJIeuTh mapaduHOM U JAepxaTh nepeBEpHYyThIMH MpU 4°C B XOJIOIUIBHUKE

WJIM XOJIOJHOW KOMHATE.
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Padora Ne 14. Beigenenue miaasmuanoi JHK u3 6axrepnii E. coli

Hoscuenue. s Beinenenus miazmuanon JJHK mones3yrorcs MHOrumm Mme-
TogamMu. Bce OHM BKJTIOUAIOT TP OCHOBHBIX ATara: pocT OakTepuil u amruiuduka-
LU0 TUTa3MUJIBL; COOp OaKTEpHil U UX JIU3UC; OUUCTKY asmuaHou JTHK.

AMIUIM(UKANMIO TUTA3MHUJT TPOU3ZBOASAT TMPU BBIPANIMBAHUM OaKTepUU-
X035ilMHa B OoraToil cpefie B MPUCYTCTBUU XjopaMmdeHukona. Hounywo KymabTypy
(10 M1 LB ¢ noGaBnenrieM aHTHOMOTHKA) TepeceBaroT B cBexyw cpeay LB (0.2
MJI H.K. B 25 mu1 LB ¢ anTHOMOTHKOM) M MHKYOUPYIOT MOKa KYJIbTypa HE JOCTHT-
HeT no3aHel norapudmuueckoit dasel (D600=0,6). IlepeHocaTr KynbTypy B CBe-
Kyto cpeny LB ¢ antubuotukom (500 mut), uHKyOupyroT 2,5 yaca (Ipu 3TOM TUTP
yJBauBaeTCs), N100aBIAIOT aHTUOUOTUK 0 KOHIeHTparuu 170 MKr/MiI U UHKYOH-
pytot emie 12-16 u.

JInzuca (paspymienusi OakTepuil) I MOCIEAYIOMIETO BBIICICHHUS OHOJIOTH-
yecku akTuBHOM JIHK MOXHO 10OUTHCS pa3HBIMU CIIOCOOAMU.

- Mexanuueckue. [Ipu 3ToM npoucxoaat MHOTOUKCIEHHBIE pa3poiBbl JHK.

- Y MHorux OakTepuil HAcTymaeT JIM3KC IMOocie N00aBIeHHUs] aHUOHHOTO Jie-
Tepreuta gojeuuicyinbdara (win naypuicyibdara). B dacTHOCTH, Tak MOXKHO
pa3pylIuTh OAKTEPUU KUIIEYHON TPYMIIbI, THEBMOKOKKH M reMO(HIbHBIC OaKTe-
pun. Jlonenuicynbhar He TOIBKO pa3pyliaeT KIETKH, HO U JICHATYPUPYET HEKOTO-
pbie O6enku. OgHAKO 3aTEM OH JIOJDKEH OBITh TOJTHOCTBIO YJaleH U3 Ju3ara (4To U
JIOCTUTAETCS TIPU TOCIEAYIONINX 00paboTKax), TaKk Kak €ro MpuMech B TpaHcdop-
mupytomen [JHK memaer camomy mporieccy TpanchopMaIim.

Hekoroppie TpaMIonoXuTeNbHble OaKTEPUU HEIb3s Pa3pylIUTh TOJIBKO J0-
JeIICcyb(GaToM WM IPYTUMHU TOBEPXHOCTHO-aKTUBHBIMU BellecTBaMu. BHaudarne
HYKHO yIAJIUTh KJIETOUHYIO CTEHKY U 3aT€M MPUMEHUTH TOT WJIM MHOMN JIE€TEPIreHT.
JI1s1t pa3pyliieHus KJI€TOYHOM CTEHKH Yalle BCEro MPUMEHSIOT JTU30LUM.

[Tpu paspymieHun GakTepwii B JAM3aTe B YUCIE MPOUYUX (DEPMEHTOB TOSBIIS-
I0TCS Ie30KCHpHOOHyKieas3sl. OHM, €Cli ACHCTBHE UX YeM-TH00 HE OJIOKMPOBAHO,

MOryT TyT ke pa3zpymuts JJHK. OObIYHO OT HUX 3aIIMINAOTCS, 10OaBIsAs BEIIECT-
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Ba, KOTOPBIE CBA3BIBAIOT MOHBI MArHus, TpeOyroumecs sl padoThl OONbIIMHCTBA
JIHKa3. BemectBa, cBsa3biBatomne noHbl Maraus 310 DJTA, murpar. SATA —
Pa3phIXIISIET HAPYKHIOK MEMOpaHy, HHIMOUpYeT Hykieasbl. JIn3onum — paspyiia-
€T KJIETOYHYIO CTeHKY. SDS — pa3pyliaeT nuToriazMaTHiecKyto MeMOpaHny, JeHa-
TypupyeT OeJKu, UHTMOUPYET HyKJIeashl.

Ouncrrka JHK. B MeTogax OYMCTKU Tak WUIIM MHAYE UCIOIB3YIOT 1BA OCHOB-
HeIx paznmmuus mexay JJHK Escherichia coli u mnasmuanoit JIHK: 1) xpomocoma
E. coli o pasmepy muoro Oosbiie JIHK mma3mua, oObIYHO UCTIOIB3YEMBIX B Kade-
cTBE BEeKTOpOB; 2) ocHoBHas Macca JJHK E. coli BeiensieTcss U3 KJIETOK B BUJIC
(dbparMeHTUPOBAHHBIX JIMHEHHBIX MOJICKYJI, TOTa KaK OOJIBIIMHCTBO TIJIa3MHUIHOM
JIHK skcTparupyeTcsi B BUJi€ KOBAJICHTHO 3aMKHYTBIX KOJIBIEBBIX MOJICKYI.

[Tnasmunnas JIHK Bener ce6s ommmuno ot JIHK E. coli takxke u npu paBHO-
BECHOM ICHTPpU(YTHUPOBAHUU B TPATUCHTE XJIOPUCTOTO IIE3Msl, COJACpKAIIUX Ka-
KON-HUOYIb MHTEPKAIUPYIONINI KpAacUTENb B HACHIAONIEH KOHIEHTpAIH, Ha-
npuMep OpOMUCTBIA ATUAWNA WU JUHOAMCTHIN mponuauii. KoBajleHTHO 3aMKHY-
Thie KonbleBble JIHK CBA3bIBalOT MEHbIIE TAKOTO KpacuTens, yeM JuHerHas JIHK,
U MO3TOMY B TpaUEHTax XJOPUCTOTO LE3Us, COAECPKAMMNX HHTEPKAIUPYIOUIUN
areHT, OKa3bIBAIOTCA B 30HAX C 0oJiee BBICOKOM IMJIOTHOCTHIO. DTy METOAMKY HC-
MOJIB3YIOT, €CJIM HEOOXOaMMa BBICOKAs cTerneHb ouncTku Turazmuanon JIHK. On-
HAKO TI0 Mepe Pa3BHUTHS METOJIOB paboThl ¢ pekomOmHaHnTHOM JIHK mms mHOTHX
1eJeil 0Ka3anoch yKe HeoOs13aTeIbHBIM MPOBOIUTH OYHCTKY OOJIBITUX KOJIWYECTB
miasmuaHor JIHK no Takoi cremeHu, 4ToOBbI mpemnapat Obul roMoreHHbIM. Ha-
[IPUMEDP, PACUICIUICHUE PECTPUKTUPYIOIIUMHU 3HAOHYKJIEa3aMH, JIMTMPOBAHUE,
TpaHncpopManusg U Aaxe cekBeHupoBanue J[HK MoxHO mpoBoauTh Temepsb, HC-
MOJIB3Yysl OTHOCUTEIBHO MAJIOOYHUILIEHHbIE Tpenaparsl miasmuanon JIHK, mosy-
YEHHbIE U3 HEOOJbIINX 00beMOB KyIbTypbl (0koi0 10 mn). ITnazmuanyro JIHK
BBIJICJISIOT U3 OOJIBIIMX OOBEMOB KYJBTYPhI JIUIIb B T€X CIy4asiX, KOTJla HY>KHbI

S3HAYUTCIIBHLIC €C IIPCIIapaThl.
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OmnucaHHbBIC HUXKE MCTOJAUKHU MOKHO YCIICHIHO MCITIOJIB30BAaTh JJISI BBIACIICHMA

pa3HOOOpa3HbIX MJIA3MHUJ U3 PAa3IMYHBIX ITAMMOB OakTepuil. Yem MeHbIle Iia3-

MUIA, TCM JIYHIHIC JOCTUTACMBIC PC3YJIbTAThI.

[IpoBeneM BblIENEHHE MpenapaTUBHBIX KojmyecTB IuiazmuaHon JHK mie-

JIOYHBIM METOJIOM U3 KJIETOK Oaktepuii E. coli.

Marepuansl: 5 mit auzupyroweeo pacmeopa I (112.6 mxn 40% raroko3br, 125
Mk 1M Tpuc, pH 8.0, 100 mxi 0.5 M DATA, 10 mr nuzornuma, 4.66 mu H.O); 10
M1 wenounoeo pacmeopa I (200 mxa 40% NaOH, 1 mn 10% SDS, 8.8 mn  H20);
pacmesop 111 (3 M Na-Ac (pH 4.8)).

Xo1 paboTsl

1.

8.
9.

Hapactute xkynbrypy B 150 M cpenst LB+Amp npu 37°C (20-24 ya-
ca).

Ocanure ket (4000 06/muH, 15 Mun).

Pecycnenaupyiite kietku B 2.4 Mi pactBopa I, cogepkariero 2 Mr/mi
nu3onuMa (JIn3onuM He pabortaeTt, ecau pH <8.0).

Boiaepxxute 15 MUH BO JIb1y.

Jlo6aswTe 4.8 Mi1 cBexkenpuroroBieHHoro pacteopa II. IIpoGupky 3a-
KpoiiTe nmapaduiaMoM U OCTOPOKHO MEPEBEPHUTE HECKOIBKO Pa3s.
Breinepxute 5-10 MuH B JiestHOM OaHe.

Jlo6aswTe 7.2 mu oxnaxaeHHoro pacteopa III. Pesko nepeBepHute
pOOUPKY, 3aKICECHHYIO MapadGuiIMom.

Breinepxute 30-60 MmuH B neasHoN OaHe.

Hentpudyrupyiire 20 mus npu 6000 06/mun mipu 40C.

10.K cynepnaranty no6aBbte 2V 3TaHO’a U BRIIEPKUTE 1 4ac B MOpo-

suinpHEKE (-20°C).

11. Hentpudyrupyiite 30 mun mpu 6000 06/mun npu 4°C.

12.0canok pactBopute B 1 mur TE-Oydepa.
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KoHTpOJIBbHBIE BOTPOCHI

1.

2
3.
4

© o N o o

Yro Takoe MoJieKyIsipHast Ononorus?

Ha3oBute cocTaB HyKJIIEMHOBBIX KHCIIOT

Kak npoucxonur Beiaenenne cymmapaon JJHK u3 Tkanei pacrenuii?
[lepeuncnure OCHOBHBIE ATanbl BblAeIeHUS sAnep u saepHont [JHK u3
pPaCTUTEIIbHBIX TKAHEN

Kakwue BbI 3HaeTe MmeToAnl aHanu3a JJHK?

HazoBute Tumbl GpepMeHTOB PECTPUKIIUU

UYTto Takoe reHHass uHKeHepus?

UTO Ha3bIBAIOT BEKTOPOM B FT€HHON MHXKEHEPUU?

OcCHOBHBIE ATaIlbl TCHHOM HHXCHCPUU

KoHnTpoabHbIe BONPOCHI AJ15l CAMOCTOSITEILHOH PadoThI.

1. KakoBbI TJ1aBHBIE HalpaBJICHUS UCIIOJIB30BAHUS KYJIBbTYPBI U30JIMPOBAHHBIX

KJIETOK ¥ TKaHEU paCTCHI/Iﬁ B OMOTEXHOIOTUN?

2. I[aﬁTe OoNpCACICHUC CICAYIOIMUM IMOHATUAM: SKCINIAHT, TOTUIIOTCHTHOCTD,

pereuecpanusd, rcHoTUIl, MCpUCTEMA, IIPOTOIIACT.

3. Ha3zoBute 0cHOBHBIE KOMIIOHEHTHI OCHOBHBIX THUIIOB ITUTATEIBHBIX cpea

IJIA KYJIbTHUBHUPOBAHUSA U30JIUPOBAHHBIX KICTOK U TKaHEH.

4. PacckakuTe 0 crioco0ax CTEPHIIM3alui 000py10BaHUS.

5. Uto Takoe KaJllycHas TKaHb U Kak €€ noay4aroT? KakoBbl BO3MOKHOCTH €€

HCII0JIL30BaHUS B OMOTEXHOIOTHUU?

6. HazoBute ocHOBHBIEC TUTIBI MOp(OTeHe3a B KYyJIbTYPE KaJUTYCHBIX TKAHEH.

/. Kak nony4aroT U UCNOAb3YIOT KYJIbTYpPY KIETOYHBIX CYCIIEH3UA?

8. OxapakTepu3yiTe KyJIbTypy OAMHOYHBIX KIJIETOK.

9. Uto Takoe KIOHATbHOE MUKPOPA3MHOKEHUE PACTCHUIA?

10. HazoBuTe OCHOBHBIE 3TAIBI KIIOHATHBHOTO MUKPOPA3MHOXKEHUS PACTCHHI.
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Tembl pepepaToB o M3y4yaemoi JMCUUIINHE

1. OcHOBHBIE HanpaBIIEHUsS OMOTEXHOJIOTHH.

2. DJtanbl KyJIbTUBHPOBAHUS U30JMPOBAHHBIX TKaHEW pacTeHuil. Mcropus
pa3BUTHA METOJIA.

3. KynpTypa KaJlTyCHBIX KJIETOK B MOJYYE€HUHU BEIIECTB BTOPUYHOIO CUHTE3A.

4. OcOOEHHOCTH U T€HETUKA KAJTyCHBIX KJIETOK.

5. 'opMoHoOHEe3aBUCHMBIE (TIPUBBIKIINE) PACTUTENIbHBIE TKAHHU.

6. [lonyyeHue ramaoun10B in vitro ¥ UCHOJIb30BaHUE UX B CEJEKIIUU.

7. Kpuocoxpanenue pacteHui.

8. TlonyueHue pacTeHHI-pereHEPAHTOB, YCTOMUMBBIX K AOMOTUYECKUM U
OMOTHYECKUM CTPECCOBBIM (DaKTOpam.

9. ®UTOrOPMOHBI U PETYISTOPHI POCTA B PACTEHUEBOJICTBE.

10. CunTeTHYeCcKue PEeryisTOpbl pOCTa U Pa3BUTHE PACTEHUM.

11. IIpon3BOACTBO HE3AMEHUMBIX AMHUHOKHCIIOT.

12. Peyrtminzanusi IpOMBIIIJIEHHBIX U C/X OTXOJ0B C MOMOUIbIO METOOB

OMOTEXHOJIOTHH.

Bonpocs! 11l MOATOTOBKH K 3a4€Ty IO AMCHUIIMHE

1. OcHOBHBIC HaNPaBICHUS U 3a]1a4l OMOTEXHOJIOTHH.

2. TlpuMeHeHue TOCTHKEHUM OMOTEXHOJIOTHH B arpOMPOMBIIIIEHHOM KOM-
IIJIEKCE.

3. TexHuka BBeJICHUS B KYJIBTYpY in VItro.

4. YcnoBus KyJIbTUBUPOBAHMS U30JIMPOBAHHBIX KJIETOK, TKAHEH, KIETOUHBIX
CYCII€H3HUI, OPTaHOB U MPOTOILJIACTOB.

5. Kynberypa kanmnycHbIx TKaHed. Y cinoBus nenuddepeHImpoOBKH paCTUTETh-
HOW KJICTKH.

6. CBoiicTBa Ka/uTyCHOM TKaHU. Mop(doreHe3 B KaJUTyCHBIX TKAHSX.

/. KnoHanbHO€ MUKPOPA3MHOXKEHHUE PACTCHUH, ITAlbl U METO/IBI.

8. Perumukamus JIHK, pemapanus, mpoiiecc reHeTHIeCKO peKOMOWHAIINH.
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9. 'enernueckuii Ko, OMocuHTe3 Oenka. MexaHu3M TPaHCKPUIILIMU U TPaHC-
JSLUUN.

10. MeTtobl TpaHc(hOpMaAUU PACTEHUN U yIIYUIIEHHE Ka4eCTBA U MOBBIIIIE-
HUE IPOJYKTUBHOCTH PACTEHUN METOAMHU T€HHON UHKEHEPHH.

11. duroropMoHaibHAs PETYIIALMS U CAMOPETYIISIIUS Y PACTEHU.

12. ®UTOropMOHBI U CUHTETHUECKHUE PETYIATOPBI POCTA U Pa3BUTHS pacTe-
HUN B OMOTEXHOJIOTHUH.

13. T'eneTnyeckne OCHOBBI OMOTEXHOJOTUU B CHMOUOTHYECKOM  a30T(dUKCa-
ITUH.

14. TlpuroroBiaeHue NUTATENbHBIX CPE/ A KYyJIbTUBUPOBAHUS, METO/IbI CTE-
PWIM3AIUU PACTUTEIBHBIX 00BEKTOB U 000PYIOBAHUS MPU MTPOBEACHUH PAOOT.

15. KynbTypa KJIeTOYHBIX CYCTIEH3UN U OIMHOYHBIX KIIETOK.
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CjioBapb TepMHHOB

AluoTu4eckue (paKTOpbI - COBOKYITHOCTh YCIOBUW HEOPTaHUYECKOM CPEMBL,
BIMSIONINX Ha OpraHu3Mbl. OHH AENATCS Ha XUMHYECKHE (XMMHYECKH COCTaB
aTMoc(epbl, MOPCKUX U MPECHBIX BOJ, TOYBHI WA JIOHHBIX OTJIOKCHUHN) U (PU3H-
YyecKue, WM KIUMaThudeckue (Temmeparypa, 6apoMeTpruueckoe JaBJCHHE, BETEP,
TEUCHHMSI, paTUAIMOHHBIA PEKUM H T. 1.).

A/IBEeHTHBHBbI€ MOYKH — TTOYKH HA PACTCHHIX, BO3HUKIINE U3 KJICTOK U TKa-
Hel, 00BIYHO UX HE 00pa3yIOIINX.

AmeKc - BepxyIka 1modera, OCHOBHAasI 4aCTh KOTOPOTO IMPEICTaBISET COOOi
KOHYC HapacTaHHs, B KOTOPOM pacIoJio’KeHa aluKaabHass MEPUCTEMA.

AnMKajdbHAasi MepHUCTeMa - MEpHCTEMa, 3aKJIaJbIBAIONIAsCS Ha BEPXYIIKE
noOera u KOpHs. ANUKaIbHbIE MEPUCTEMBI 00ECIIEYHBAIOT POCT PACTCHHS B JIJTU-
HY.

ATTaprupymomasi cnocoOHOCTbh — CIOCOOHOCTh AKTUBHUPOBATh TPAHCIIOPT
MUTATENIbHBIX BEIIECTB K OpPraHy ¢ HauOOJbIIeH KOHIIEHTpalHue pUTOrOpMOHOB-
CTUMYJISITOPOB.

AKpONeTAJbHbIA TPAHCHOPT - TPAHCIOPT BEIIECTB B pPACTEHUU IO Ha-
MPABJICHUIO K alTMKAJIbHBIM MEPUCTEMaM CTEOJIs.

AHJpOreHe3 — TPOLIECC BO3HUKHOBEHHUS PACTEHUS W3 MHUKPOCIIOPHI WU
IBUIBIIEBOTO 3€pHA Yepe3 COMaTUYeCKui saMOpuoreHes, b0 depe3 oOpa3zoBaHUe
KaJuTyca.

AYKCHUHBI — (UTOTOPMOHBI, CTUMYJIHPYIOIIME 00pa3oBaHUE KOPHEN Yy YepeH-
KOB (MHAONWI-3-yKCYyCHAs KACIO0Ta, HAPTHIIyKCYCHAsI KHCIIOTA)

Bakrepuodaru (¢paru) — Bupycsl, cnocoOHbie HHGEIUPOBATH OAKTEPUH.

buornyeckue (pakTopbl - COBOKYITHOCTh BIMSHUM, OKa3bIBA€MbIX Ha Opra-
HU3MBI JKU3HEACSITEIHHOCTHIO JPYTHUX OPraHW3MOB. ODTH BIUSHHUS HOCST CaMbId
pa3zHooOpa3HbIii xapakTep. JKUBbIe CyIIeCTBAa MOTYT CIIYKUTh UCTOYHUKOM THIIA
JUTSL IPYTUX OPTaHW3MOB, SIBISITHCA CpEAod OOWTaHWs (HAmpUMep, OpraHu3M-

XO35IMH, B KOTOPOM TOCEJSIOTCS Mapa3uThl), CIIOCOOCTBOBATH UX PA3MHOKEHUIO
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(HampuMep, NEATEeNbHOCTh >KUBOTHBIX-ONBUIMTENEH), OKa3blBaTh XHUMHYECKOE
(TOKCHHBI OaKTepHil), MEXaHUYECKOE U IPYTHUE BO3IECUCTBHS.

Bapua6enbHocTh — U3MEHUMBOCTH (pa3HOOOpa3ue) MPU3HAKOB CPEeAU Tpe-
CTaBUTENEH JAaHHOTO BHUJA, TAK)XKE CBOMCTBO MOTOMKOB OTIMYATHCS OT POAUTEIb-
CKUX (OPM.

BropuuHbie MeTa00JMTHI - MOJIEKYJIbI, BCTPEYAIOIIMECS HE BO BCEX KIIETKAX
U HE Y BCEX BUJIOB JKUBBIX OPraHU3MOB.

Tanuiona — s1po, KieTka, opraHu3M, XapaKTepu3yIoIuecs OJAMHAPHBIM Ha-
O0pOM XpOMOCOM, MPEACTABIISIIONINM MMOJOBUHY MOJHOIO0 HA00Opa, CBOMCTBEHHOTO
BUY (0003HAYAIOT CUMBOJIOM ).

I'en — enuHUYHAs CTPYKTypa T€HETUYECKOW MH(OpPMAIUHU, YYACTOK MOJIEKY-
abl JIHK, xonupyromuil CTpyKTypy OJHOW MIIM HECKOJIBKUX MOJIMIENTHUIHBIX Lie-
nieu, unu mosiekysl PHK n uMmerommii onpeiei€HHOe CTpOEHHUE.

I'enHasi MH:KeHEPUSA — COBOKYIHOCTh MPUEMOB, METOJOB M TEXHOJIOTUH, B
TOM YHUCJIE TEXHOJIOTHM TMOJTYy4YEHUS PEKOMOMHAHTHBIX HYKJIEUMHOBBIX KHCIOT, MO
BBIJICJICHUIO T€HOB M3 OpPraHU3Ma, OCYUIECTBJICHHIO MAHUIYJISAIIMNA C HUIMU U BBE-
NEHUIO UX B IPYTHE OPraHU3MBI.

I'eHOM — COBOKYITHOCTH BCEX T'€HOB OpraHU3Ma.

I'eTepo3uc — NOBBIIIEHUE KU3HECTIOCOOHOCTH TUOPHIOB MEPBOTO MOKOJICHUS
B pe3yJIbTaTe CKPEIMBAHUS MUCXOJHBIX POTUTEIBCKUX (OPM, OTIIMUYAIOLIUXCS Me-
&Iy coOO0¥ IO sy MPU3HAKOB U CBOMCTB.

I'n60epessiuHbI — GUTOTOPMOHBI, AKTUBU3UPYIOIINE POCT CTEOEH, BBI3HI-
BaIOIIKE MTPOpacTaHre ceMsH (Tud0epeioBast KHCIoTa).

I'ucToHbI - OCHOBHON KJacC HYKJIEONPOTEUHOB, SEPHBIX OENKOB, HEOOXO-
JTUMBIX 711 cOOpkH U ynakoBku HUTer JIHK B xpomocombl.

I'mHorenes — npouecc pa3BUTUS PACTEHHSI U3 KIETOK 3apPOJIBIIIEBOIO MEILIKA.

I'mnoxkoTHab - caMblii HUKHUN y4acTOK CTeOJIsl pacTeHUsI — OT MecTa nepe-
X0J1a cTeOJIsi B KOpEeHb (KOPHEBOM IIEHKH) IO MEPBBIX 3aPOJIBIIIEBHIX JUCTHEB (Ce-

MSITOJICH).
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I'oM03MTrOTHOCTH — OTCYTCTBUE PA3IUUUMA MEXKTY UICHTUUYHBIMUA FT€HAMH PO-
JTATEJICH.

I'opmoHasbHast cucTEeMa PaACTEHUH — PETYJIATOPHBIA KOMIUIEKC, COCTOSIIIINI
13 GUTOTOPMOHOB, UX PELIENTOPOB U BTOPUUHBIX MOCPETHUKOB.

HemudPpepenuuanms — nepexol CueUUaIn3uPOBAHHBIX, HEACIAIIUXCS KIle-
TOK K 00pa3oBaHuio HeAU(PHEepeHIMPOBAHHBIX AEAIIUXCS KaJUTYCHBIX KJIETOK.

JlenoHMpoOBaHHUe - IIPOLIECC OPTAHU30BAHHOTO XPaHEHHUs Yero-iuoo.

JecTpykumsi — pa3pylieHue BEIIeCTBa, COMPOBOXKIAEMOE MoTepei ero u-
3UOJIOTUYECKON aKTUBHOCTH.

JleTepreHT - BEIIECTBO WJIM CMECh, MOMOTAlOlee OTMbIBATH YTO-IMOO OT
rpsa3u, Moromiee cpencrtso. Haumbonee pacnpocTpaHeHbl TpU BUAa CMecei-
JETEPTCHTOB: MBIIO, CTUPATBHBIN TTOPOIIOK U IAMITYHHU.

JleTepMuHanMsi Pa3BUTHA — IPUOOPETEHUE KIIETKOM, TKAHBIO, OPTaHOM HIIH
OpraHW3MOM COCTOSIHMS TOTOBHOCTH K Pa3BUTUIO MO OMNPENEIEHHOMY IIyTH, CO-
IPOBOK/JIAIOIIEECS OJHOBPEMEHHBIM OTPAHUYEHHUEM BO3MOKHOCTEW pPa3BUTHUS B
IPYTUX HalpaBJICHUSX.

Juniaoun — sapo, KIeTKa, OpraHu3M, XapakTepU3yIOIIUecs: TBOWHBIM Ha0o-
POM TOMOJIOTHYHBIX XPOMOCOM, MPEICTABICHHBIX YHCIOM, XapaKTEPHBIM s
JaHHOTO BHIa (0003HAYaOT CUMBOJIOM 2n).

JunouaHblii HAG0p XPOMOCOM — J[Ba TaluIOMIHBIX Habopa XpOMOCOM, CO-
JeprKalme XpOMOCOMBI TOJIBKO OJTHOTO MIJIM 000X POJUTEIICH.

JNuddepeHunpoBKa KJIETOK — MPOIECC PeATH3AIUU TEHETUUECKH 00yCIOB-
JICHHOW TporpaMMmbl (POPMHUPOBAHUS CHEIUATHU3UPOBAHHOTO (DEHOTHUIA KIETOK,
OTPaXKAIOIIETO X CIIOCOOHOCTH K TEM WM UHBIM MPOPMIbHBIM QyHKIHAM. VHBI-
MU CIIOBaMH, (DEHOTHUIT KJIETOK €CTh Pe3yJIbTaT KOOPAMHHPOBAHHOW IKCIPECCUU
(TO ecTh corilacoBaHHOW (PYHKIIMOHAIBHOW aKTHUBHOCTH) OMPEACIEHHOTO Habopa
reHoB. [lenenne n nuddepeHnnpoBka — OCHOBHBIE MPOIECCHI, MyTEM KOTOPBIX

OJIMHOYHAs KJETKa (3UroTa) pa3BUBaeTCsl B MHOTOKJIETOUYHBIM OpraHu3M, COJIep-
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KAl camble pa3HooOpa3Hble BUAbI KieToK. {udpepenunpoBka MeHseT PyHK-
LUIO KJIETKH, €€ pazMep, GopMy U META0OJNYECKYI0 aKTUBHOCTb.

JIHK - 1e30KCHpHOOHYKIEH HOBas KHMCJIOTA, 3TO OJMH M3 JBYX THIIOB HYK-
JIEMHOBBIX KHUCJIOT, 00ECIEUNBAIOIINX XPAHEHHUE, MIepeaady U3 MOKOJICHHS B TTOKO-
JICHUE U peau3alliio TeHeTUYECKON TPOrpaMMBbl pa3BUTHS U PYHKIIMOHUPOBAHUS
XKUBBIX opranu3mMoB. OcHoBHasA posb JJHK B kneTkax — nonroBpeMeHHOE XpaHe-
Hue uHpopmanuu o ctpykrype PHK u Genkos.

3urora — orI0/10TBapEHHAs SHIEKIIETKA.

NuBepTHpOoBaHHbIE MOBTOPBI — JBE KOMHUM OJHOM M TOM ke MocieaoBa-
tenbHOCcTU JIHK B coctaBe 01HON MOJIEKYJIbI, HAXOSAUIUECS B MPOTUBOMOIOKHON
OpHUEHTAIUH.

Kanaye — HeopranuszoBanHasi npoiaudepupyronas TKaHb, COCTOAIAsS U3 Je-
b depeHInPOBAHHBIX KIETOK.

Kuerounasi ceJeKiiMs — METOJ BBIAECICHUS MYTAHTHBIX KJIETOK U COMAKIIO-
HaJBHBIX BapHalllil B yCIOBUSAX 1n VItro.

KuoH — nonynsanuus KJI€TOK WJIM MOJIEKYJ, UIEHTUYHBIX OJHOM POJIOHAyasb-
HOM KJIETKE WJIA MOJIEKYJIE.

KionasibHOEe MHMKPOPa3MHOXKEHHME — IOJIYy4YEHHE PACTEHHH, T€HETUYECKHU
UJCHTUYHBIX NCXOITHOMY PAaCTEHHUIO, HETIOJIOBBIM MYTEM B YCIOBUSX in Vitro.

KsionupoBaHue — COBOKYITHOCTh METOJOB, MPUBOIAIINX K MTOJTYYEHHUIO F€HE-
TUYECKU UACHTUYHBIX MOIMYJISILUI OPraHu3MOB.

Kommiemenrapuas uenb — oaHa u3 neneit JIHK, ucnonb3zyemas B kauecTse
MaTpHILIBL.

JlurupoBanue — odpazoBanue GhochoandIPUPHON CBA3U MEKTY ABYMsI OCHO-
BaHusmu oaHou uenu JAHK, paznenéHnpiMu pazpeiBoM.

JIn3uc KIeToK - pacTBOpEHUE, pa3pylIEHHE KIETOK U UX CUCTEM, B TOM YHC-
Jie MUKPOOPTaHU3MOB, MO BIMSHUEM Pa3IU4HbIX areHTOB, HanpuMep (GEepMEHTOB,

0aKTepUOIN3UHOB, OaKTEpHOParoB, aHTUOMOTUKOB.
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Manepauus - pa3beJUHEHUE PACTUTEIbHBIX UM )KUBOTHBIX KJIETOK B TKa-
HAX.

Me3o¢puii (JincToBasi mapeHXuMa) - MIKOTb, WM OCHOBHAs TKaHb, JIUCTa
pacTeHHM.

Mepucrema — o0pa3oBaTeIbHbIE TKAHU C AKTUBHO JAEISALIUMUCS KIETKAMHU.

MeTa60u3M — NPOMEXKYTOUHBIH OOMEH, NpeBpalleHHe BEUIECTB BHYTPHU
KJIETOK C MOMEHTa UX MOCTYIUICHHS 10 00pa30BaHUsI KOHEUHBIX MPOJTYKTOB.

MutoxoHapus - 1ByMeMOpaHHasi rpaHyJsipHas UM HUTEBUHAS OpraHesuia
ToJuuHOM okoiio 0,5 MxM. XapakTepHa /15t OOJBIIMHCTBA 3YKAPUOTUUYECKUX KJIIe-
TOK Kak ayToTpodoB (POTOCHMHTE3UpYIOLIUE pACTeHHs), TaK U TeTepoTpodoB
(rpuOBI, )KMBOTHBIE). DHEpPreTHYECKasi CTaHIUS KJIETKW; OCHOBHAs (PYHKIUS —
OKHUCJICHHE OPTraHUYEeCKUX COCAMHEHUI U MCIOJIb30BaHKE OCBOOOXKJAIOUIEHCS TpU
UX pacrnaje 3Hepruu B cuHTe3e MoJiekyldl AT®, KOTOpbId MPOUCXOIUT 3a CUET
JBWD)KEHUS DJIEKTPOHA 1O 3JIEKTPOHHO-TPAHCHOPTHOW LENM OENKOB BHYTPEHHEH
MeMOpaHBI.

Mopdorenes — mnpouecc (opMUPOBaHUS OpPraHOB (OpPraHOTeHE3), TKaHEH
(rucToreHes) U KJIETOK (LIUTOTEHE3).

MyTarensl — (akTophl, yBEJINYUBAIOIINE YACTOTY BOZHUKHOBEHUS MYyTallUi
B mouiekyie JTHK.

MyTanusi — CIOHTaHHOE WIM HHIYLMPOBAHHOE W3MEHEHHE B IOCIEHO0Ba-
tenpHOCTH JJTHK, KOTOpOE B OTHENBHBIX CIydasiXx MOXKET MPUBOIAUTH K IOSBICHUIO
HOBBIX IPU3HAKOB M COXPAHEHUIO UX B CIEAYIOIIUX TOKOJICHUSX.

Hyk/1enHOBBIE KHCJIOTbI — BEICOKOMOJIEKYJISIPHBIE TPUPOHBIE COEIUHEHUS
(mosiMepsl), COCTOSIIME U3 HYKICOTH0B. CyliecTByeT 2 TUMa HyKJICUHOBBIX KH-
caot: JIHK n PHK.

Hyxkneonporenasl - yCTOMYMBBIE KOMIUIEKCHI HYKJIEMHOBBIX KUCJIOT C Oe-
KaMH, JUIMTEIBHOE BpPEMsI CYILIECTBYIOIIHME B KIETKE B COCTaBE OpPraHeul WIN
CTPYKTYPHBIX JIEMEHTOB KJIETKU B OTIMYHE OT Pa3HOOOPa3HbIX KOPOTKOKHUBYILIHUX

IMPOMCIKYTOYHBIX KOMILIICKCOB OeJIOK — HYKJIICMHOBAs KHUCJIOTaA (KOMHHCKCBI HYK-
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JIEMHOBBIX KHUCIIOT ¢ epMEHTAMU — CHUHTETa3aMM U TUpoJia3aMu — MPU CUHTE3E
U JIETpalallid HyKJIEMHOBBIX KUCIIOT, KOMIUIEKCHI HYKIIEMHOBBIX KUCIIOT C PErYJIsi -
TOPHBIMH O€JIKaMH U T. I1.).

HyxkyeoTuabl - COeAMHEHUS, U3 KOTOPBIX COCTOSIT HYKJIEHWHOBBIE KHUCIJIOTHI,
MHOTHE KOPEpPMEHTHI U Jp. OMOJOTUYECKU aKTUBHBIE COCIUHEHMS; KaXIbI HYK-
JICOTUJ] TIOCTPOEH U3 A30TUCTOTO OCHOBAHUS (OOBIYHO MyPUHOBOTO WJIM MUPUMHU-
JIMHOBOTO), yrieBojia (pubo3bl WM AE30KCHpHUO03bl) U ocTaTka GhochopHOl Ku-
CJOTBI.

OHTOreHes - MHAMBUAYAIbHOE PAa3BUTHE OpPraHU3Ma, COBOKYIHOCThH MOCHE-
JIOBaTEIbHBIX MOP(HOIOTHUECKUX, PUBHOTOTHUYECKUX U OMOXUMHUUECKUX Mpeodpa-
30BaHUM, MPETEPIEBAEMBIX OPTaHM3MOM OT MOMEHTA €r0 3apOKJICHUS 0 KOHIIA
KU3HHU.

Opranorese3 — mpolecc BO3HMKHOBEHHSI B HEOPraHM30BaHHO paCTyLIEH
Macce KaJUTyCHBIX KJIETOK 3a4aTKOB OPTaHoOB (KOpHEN 1 mOOETroB).

IlapTeHorene3 — pa3BuTre 0COOM C y4aCTUEM TOJIBKO MATEPUHCKHUX T'€HOB.

Ilnazmuaa — xosnblieBas BHexpomocomHas Mmosiekyna JIHK, obnamarormas
CIIOCOOHOCTHIO K aBTOHOMHOM CaMOPETUIMKALIUH.

IlnacTuabl - OopraHouabl SYKAPUOTHUUYECKUX PACTEHUNW U HEKOTOPHIX (HOTO-
CHUHTE3UPYIOIIUX MPOCTeUIUX( HaAIpuMep y IBIJICHBI 3eyeHOi). [IoKpBIThI 1BOM-
HOM MeMOpaHOW M MMEIOT B CBOEM COCTaBE MHOXKECTBO Komui kosblieBor JIHK.
CoOBOKYITHOCTH TIIACTHA KIETKH oOpasyeT muactugom. [lo okpacke u BBITOTHSIE-
MO# (DYHKIIMH BBIAEISIOT TPU OCHOBHBIX THIMA TIACTHI: JICMKOILIACTHI, XpOMOILIA-
CThI ¥ XJIOPOILJIACTBHL.

IHonumepasHas nenHasi peaklUs — PEaKysi, OCHOBAHHAsI HA MHOTOKPATHOM
perukanuu BeioOpanHoro ¢pparmenta JJHK.

IIpuMopanu — JIMCTOBBIE 3a4aTKHU.

Ipoandepanus — HOBOOOPa30BaHKUE KIETOK U TKAHEH MYTEM Pa3MHOKEHUSI.

IIportea3bl — GpepMeHTHI, KOTOPbIE MPUBOMAIT K TUAponn3y OenkoB. Mcmnomnb-

3YIOTCs IMPHU BBIACIICHNHY HYKJIICMHOBBIX KHUCJIOT OJIA OYMCTKH OT OCJIKOB.
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IporomiacT — COAEPKUMOE PACTUTEIILHOW KIIETKH, JIUIIEHHOW KIETOYHOU
CTEHKM C MOMOULIbI0 (DEPMEHTATUBHOIO Pa3pyLICHUS WM MEXAaHUYECKUM CIOCO-
ooMm.

Pa3zpbiB IHK — otcyrcTBUE (pochoaurdupHOii CBA3M MEXKAY OBYMS COCEH-
HUMU HYKJIEOTHJIaMU B ofHOU unu B obeux nensix JJHK.

Perenepanmsi - CBOKCTBO BCEX KMBBIX OPTaHU3MOB CO BPEMEHEM BOCCTaHAB-
JIMBATh MTOBPEXKECHHBIE TKAHU, & UHOI'/IA U LIeJIbIE MOTEPSHHBIE OpraHbl. Perenepa-
MEN TaKXXE Ha3bIBAETCS BOCCTAHOBJIEHUE LIEJIOTO OPTaHU3Ma U3 €r0 UCKYCCTBEHHO
OTJIEJICHHOTO (PparMeHTa.

PexomoOunantHas JIHK — JIHK, cocrosimas u3z ¢pparmentoB IHK nByx miaum
0oJiee OPraHNU3MOB.

Pennmkanus (pexymiukanus) JHK — camoynBoenue monekyna JIHK my-
TéM oOpazoBanus e€ kornuu npu nomouu JJHK-monmumepas.

PecTpukTasbl (pecTpuldpyloliue dHA0HYKJea3bl) — crenupuueckue 0ak-
TepUasibHble (EPMEHTHI, CIOCOOHBIE PACIICIUIATh JBYIEMOYEYHYIO MOJIEKYIY
JIHK B onpenenéHHbIX MECTAX.

PHK - piGOHYK/IEH HOBBIE KUCIIO ThI, 3TO HYKJIEHHOBBIE KHCIIOTHI, OINMEPbI

HYKJICOTHUJIOB, B COCTaB KOTOPBIX BXOJSAT OCTATOK OpTOPOCHOPHON KHUCIOTHI, pHU-

603a (B omyimuune ot JIHK, comepxarieit ne3okcupu003y) U a30THCTHIE OCHOBA-

HUS — aJICHUH, LIMTO3WH, ryaHuH W ypamnuia (B omiuuue ot JAHK, comepxareit
BMECTO ypalujia TUMUH). DTH MOJIEKYJIbl COJIEPKATCSA B KIETKaX BCEX JKUBBIX Op-
TraHU3MOB, a TAaK’K€ B HEKOTOPBIX BUpYyCax.

Cuneprusm — 3¢ ¢heKT B3aMMHOTO YCUJICHUSI IEUCTBUS BEIIECTB, MPOIECCOB
U Apyrux GaxTopos.

ComakiioHa/IbHAS BapualeJbHOCTh — YacTOTa KOJCOAaHWA B pa3Iuduf
MPU3HAKOB y PAaCTeHUl, per€HepUPOBAHHBIX M3 KYJIbTUBUPYEMBIX COMATHUYECKHX
KJIETOK.

CoMakJI0HbI — PACTEHUSI-PETEHEPAHTHI, MTOJYYEHHbBIE U3 COMATHUYECKUX KJie-

TOK U UMCIOIIINEC OHpeI[eJ'IéHHI)Ie OTINYHA OT UCXOAHBIX CI)OpM
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ComaTrnyeckuii ruOpuI — paCTEHUE-PETEHEPAHT, MOJIYYEHHOE MYTEM CIUs-
HUs (THOPUAN3ALNK ) COMAaTUUYECKUX KIIETOK.

ComaTHyeckue KJIeTKHM - KIETKH, GOpMUpYIOIIME Teso opranu3ma. K coma-
THYECKUM KJIETKAM OTHOCSTCS BCE KJIETKH TeJa, 3a UCKIOYEHUEM T'aMeT.

ComaTnyeckuii 3MOpuUoOreHe3 — Npouecc 00pa3zoBaHUs 3apPObIIIECIIOA00HBIX
CTPYKTYp (3MOPHOUIOB) B KYJIbTYPE TKAHU U KIIETOK.

CyOKyJbTHBHPOBAHME — IIEPEHOC TPAHCIUIAHTOB B JIPYroil KyJbTypaJlbHbIN
COCY/l Ha CBEXKYIO TUTATEIBHYIO CPENY.

CycneH3HOHHAs1 KYJbTYpPa — CyCIEH3Usl KJIETOK WM UX arperaToB BO B3BE-
IIIEHHOM COCTOSIHMM B JKUJKOU Cpejie.

ToTMNOTEHTHOCTH — CBOWCTBO COMAaTHYECKUX KIIETOK PACTEHHUH MOJTHOCTHIO
peaNn30BBIBATh CBOIO HACJIEICTBEHHYIO MTPOTrPaMMy OHTOT'€HETHUECKOTO Pa3BUTHS
¢ oOpa3oBaHUEM 11€JI0T0 OpraHu3Ma.

Tpancrennple, reHeTudeckn MmoauduurpoBannbie opranusmbsl ('MQO) —
pacTeHus, )KUBOTHbIE, MUKPOOPTaHU3Mbl U BUPYChl C W3MEHEHHOW HACIIEJCTBEH-
HOCTBIO, BBI3BAHHOW BKIJIFOUEHHMEM B MX F'€HOM YY>KEPOIHBIX F'€HOB C MOMOILBIO
TE€HHO-WUHXEHEPHBIX METOIOB.

Tpanckpunuus - npouecc cuate3a PHK ¢ ucnons3zoBannem /JTHK B kauect-
BE€ MaTpHUIIbl, MPOUCXOMSIINI BO BCEX JKUBBIX KJIE€TKaX. [[pyrumu cioBamu, 3TO
nepeHoc reaeruaeckoit nadopmanuu ¢ JIHK ma PHK.

Tpancasiuusi - Ha3bIBAIOT OCYIECTBISIEMBbI pUOOCOMOI cHHTE3 Oerka u3
aMUHOKHUCIIOT Ha Matpuile uHpopmannonnoi (wiu matpuanoi) PHK (nPHK wnm
MPHK).

TpaHcnIaHT — 4acTh KaJUIyCHOW (CYCIIEH3MOHHOM) KYNbTYPhI, UCIOJIb3YyE-
MO IS IepEeCaJ Ky Ha CBEXKYIO ITUTATENIBHYIO CpENYy.

DuToperyasiTopbl — IPUPOHBIE MPENAPaAThI, BHI3BIBAIOLINE PA3TUYHbIE POC-
ToBBbIC WK (opMaTuBHBIE dDPEKTH U HE ObONamarone NelCcTBUEM YI0OpeHuN u

repOUIINI0B.
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XpoOMOCOMBI — T'€HETHYECKHE CTPYKTYpHbIE 0Opa30BaHMs KIETKH, COCTOS-
e u3 JIHK u 6enkoB. B xpomocoMax 3akitoueHa HaciaeACTBEHHAs MHPOpMALIHS
OpraHu3Ma.

HuTOKHHUHBI — (QUTOrOPMOHBI, AKTUBU3UPYIOIIME Pa3BUTHE MEPHUCTEM,
CTUMYJIMpYIOIIKE 00pa3oBaHUe MOYeK (KUHETUH, 6-0€H3UIIaMUHONYPUH).

IKCIVIAHT — (parMeHT TKaHW WM OpraHa, KyJIbTUBUPYEMbIH Ha MUTATElb-
HOM cpelie CaMOCTOATEIbHO WIJIM MCIIOJIb3YEMBIH ISl TTOJIy4eHHs IEPBUYHOTO KaJl-
ayca.

JKCTPAKIHMA - METO/] M3BJICUEHUS BEILIECTBA U3 PACTBOPA UJIM CYyXOil CMecH ¢
TOMOIIBIO TIOAXO/IAIIET0 PACTBOPUTENs (IKeTpare HTa). s M3BIeUEHNs U3 pac-
TBOpA MPUMEHSIOTCS PACTBOPUTENH, HE CMEIIMBAIOIINECS C 3TUM PAaCTBOPOM, HO B
KOTOPBIX BEILIECTBO PACTBOPSIETCS JyUIlle, YEM B IIEPBOM PAaCTBOPHUTEIIE.

JKcIpeccusi TeHa — TPOSABICHHE TeHETUYeCKON WHGpOpMaInu, 3aKOIUpo-
BAaHHOU B I'€HE MTOCPEICTBOM IIPOLIECCOB TPAHCKPUILIUU U TPAHCIISILIUH.

IOBennibHast paza pasBUTHS — NIEPUOJ 3aJ0KEHUSI, pPOCTAa U PA3BUTHUS Be-
reTaTUBHBIX OPraHOB OT MIPOPACTAHUS CEMEHM WJIM BET€TaTUBHOW MOYKHU /10 MOSIB-
JIEHUsI CIOCOOHOCTU K 00pa30BaHUIO PENIPOyKTUBHBIX OPTaHOB.

In vitro — BeIpanuBaHue )KMBOrO MaTepHraja, CHHTE3 BEIIECTB BHE KIICTKH (B
npoOupKe, Ha UCKYCCTBEHHBIX IUTATEIbHBIX Cpeax).

IN Vivo — BeIpaIirBaHue )KUBOTO MaTepraia B €CTCCTBCHHBIX YCIOBHUSX.
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KUAIIKO HATAJIBA BUKTOPOBHA

OCHOBbBI BMOTEXHOJIOT' A
VY4ebHOe nocobue
JUISL CTYZICHTOB OYHOMU U 3a04HOM opM 00ydeHHs HANpaBICHUI MOATOTOBKH
35.03.04 Arponomus, 35.03.07 TexHonorust npou3BOACTBA U

nepepabOTKHU CeNbCKOX03IMCTBEHHOM MPOAYKIIMH

DnekmpoHHoe uzoanue

OI'bOY BO «IIpuMopckas rocyaapcTBEHHAs CEIbCKOX03IMCTBEHHAS aKaIeMUSI»

692510, r. Yccypuiick, np. bitoxepa, 44.
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