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BBEJAEHHUE

[leapto  mabopaTOpHOTO  MpaKTHKymMa  SIBISIETCS  3aKpeIyIeHue  Ha
AKCIIEPUMEHTAJIbHOM YPOBHE 3HAHUM TEOPETUYECKOTO Kypca, MpHOOpeTeHHe
NPAKTUYECKUX HABBIKOB.

[Ipu noaroToBke K ouepeaHoM 1a60paTOpHON pabOTEe CTYAEHTHI TOJKHBI:

e M3yunTh TEOpETUUECKHI MaTeprall 1o TeMe padoThI;

e [loaroroButh MpPOTOKON PabOTHI B 1aOOpPaTOPHOM >KypHaje, BHECS
HOMEpP M Ha3BaHHME paboOThl, €€ Ieib, KpaTKue TEeOPETUYECKHUE
CBEJICHUS, KPAaTKOE OMMCAaHUE TIOCIEA0BATEIbHOCTH PAOOTHI.

K  3ammre paboThl  HpEeAbSBISETCS  MOJHOCTBIO  O(QOPMIICHHBIHI
7abopaTOpHBIN  KypHaJd, BKJIIOYAIONIMM, TMOMHUMO  BBIIIE  ONHCAHHOTO,
MOJIyYeHHbIE IKCIIEPUMEHTAJIbHBIE TAHHBIE U BBIBOJIBI IO padoTe.

3amuTa 1a00paTOpHBIX paboT mpoBoauTcsa B dopme Oecenpl. [ 3amuThl
paboThI CTYIEHTHI JOJKHBIL:

e 3HATh TEOPETUYECKHE OCHOBHI IO TEMaM JIAOOPATOPHBIX padoT;

o [IpencraBasTh MUKPOOMOIOTUYECKUE U MOJICKYJISIPHBIC TIPUHIIUIIBI, HA
KOTOPBIX OCHOBaHa j1abopaTtopHas paboTa;

e OOBsicCHUTH BBHIOOp MapaMeTpPOB TMpollecca W HX BIMSIHUE Ha
pe3yibTaThl ONBITOB;

JInst KOHTpOJIE YCBOEHHs CTyJIE€HTaMH MaTepHajia MpPeIyCMOTPEHO: 2
KOHTPOJIbHBIE paOOThI U JOKJIA]] IO U3YYEHUIO HAYYHBIX CTATEHl.



IMPABUJIA O®OPMJIEHUS JABOPATOPHOM PABOThI
JlabGopaTopuas padora Ne

Hassanue nabopatopHoii paboThI
[enb paGoThI

O6opynoBaHne U MaTeprabl
[TpoBenenue paboOThI
Pe3ynbrathl paboTh

BriBoinl

OTBeTHI HA KOHTPOJIBHBIC BOIIPOCHI



JIABOPATOPHAS PABOTA Nel
YCTPOMCTBO BUOTEXHOJIOTMYECKOM JIABOPATOPUM.
IHPABUJIA PABOTBI U TEXHUKA BE3OIICHOCTHA
Llenv: T103HAKOMUTBCS € YCTPOMCTBOM OMOTEXHOJOTUUYECKON J1labopaTopuu,
OCHOBHBIM 000PY/IOBaHUEM, TTpaBUIaMHU PAOOTHI.

OcHo6HblE NOJI0MHCEHUS.
buonormueckne  mpomeccel  UMeT  cBow  cnenuduky.  OHu
OCYLIECTBJISIFOTCSL C HMCIIOJb30BAHUEM DPa3IUYHbIX OHOJIOTMYECKUX CHUCTEM,
BKJItOUasl KaK >KUBBIE OPraHU3Mbl (MUKPOOPTaHU3MbI MM KJIETKH >KMBOTHBIX U
pacTeHuii), Tak U UX KOMIIOHEHTHI ((pepMEeHTHI, UX KOMIUIEKCHI U 1p.). [lpu s3Tom
OMOTEXHOJIOTH UCIOJb3YIOT, KaK MPaBUJIO, YUCThIE KYJIbTYpPbl MUKPOOPTaHU3MOB
(T.e. KyJIbTYpBl, colepKallie MHUKPOOPraHW3Mbl OJIHOTO BHUJA), a MPUHIIUI
acenTUKU JI00O0ro OMOTEXHOJIOMYECKOr0  Mpolecca SBISETCS OOHUM U3
OCHOBHbIX. B cBsi3u ¢ TpeOoBaHHWE YMCTOTHI HUCIOJB3YEMBIX  KYJIbTYp U
cOOJI0/IEHNE YCIOBUM CTEPWIBHOCTHM B paboTe B 3HAYUTENBHOW CTENEHU
onpenensieT crneuu@uKy ycTpoilcTBa OHMOTEXHOJIOTMYECKOW  y1adopatopuu u
npaBuiia paboThl OMOTEXHOJIOTA.
buortexHonoruueckas ynabopaTopusi I0JDKHA BKIIOYATH PAJ MOMEIICHUH.
OcHoBHast  ;a0opaTopHasi KOMHAaTa JOJDKHA OBITh HPOCTOPHOW M CBETJION.
EcTecTBeHHOE OCBElIEHUE JOJKHO cocTaBisdiTh He MeHee 110 nk. Ilon wu
MOBEPXHOCTh BCEX PabOUUX CTOJIOB MOKPHIBAIOT JIETKO MOIOIIMMCS MaTepUAJIOM.
Crenbl Ha BbICOTY He MeHee 170 cM. OKpallMBarOT B CBETJbIE TOHA WIH
OOJMIIOBHIBAIOT IUIUTKOW. JlaGopaTopHbIe CTOJBI JOKHBI HMMETh MOJABOAKY
AJIIEKTPOIHAPIUU U OBITh CHAOKEHBI FA30BBIMU TOpesikaMu. [lomenienre q0KHO
ObITH 000PY0BAaHO LIKa(aMu U MOJIKAMU JIJIsi XpaHEHHUS armnapaTyphbl, TOCYIbl U
peaktuBoB. Kpome ocHOBHOro paboyero mnomeiieHds jgabopaTopusi AODKHA
UMETh CTEPUIIM3AMOHHYIO0, TEPMOCTATUPOBAHHYI0 KOMHATY, XOJOAWJIbHYIO
KOMHATy, MOEYHYIO U JAp. B cCBTepMIM3alMOHHONW pa3MelaloT aBTOKJIABHI U
cymmiabHble mKadel. B TepMmocTaTHpoBaHHOW  KOMHATe€  BBIPAIUBAIOT
MUKpPOOPTaHU3MbI, a TaKXe KyJIbTypbl KJIETOK pacTeHUHl U KHUBOTHHIX. B
HEKOTOpBIX  Jaboparopusx H3-3a HEAOCTaTKa IUIOMIAACH  HCHOJb3YIOT
TEPMOCTAThl PA3JUYHOrO THUMA [Js KyJIbTUBUPOBAHUS MHUKPOOPraHW3MOB U
KJIIMMAaTUYECKUE KaMepbl A KyJbTyp KIETOK. BMECTo XO0JOgHOW KOMHATHI
UCIIONB3YIOT  XOJNOAWJIBHUK M MOPO3WIbHYIO  Kamepy. Paboty ¢
MUKPOOPTraHU3MaMHU U KyJbTypaMH KJIETOK OCYILECTBISIOT B OOKCaX pPa3IUYHBIX
KOHCTPYKUMH OT H30JMPOBAaHHBIX  TOMEIICHWHA JO HACTOJBHBIX KaMmep
(JtamuHapoB).
[Ipu pabote B 1ab0paTOpuu MUKPOOHOJIOTHU CTYACHT JIOJDKEH COOJII0IATh
clieyIolue nmpaBuia;
1. Kaxaplil CTyJeHT 10DKEeH padoTaTh Ha MOCTOSIHHOM MECTE.
2. Pabouee MecTOo MOKHO OBITH CBOOOJHO OT JIMINHUX MPEIMETOB (CYMOK,
noptdeneit).
Bo Bpemst paboThl C TOpeiaKOM WM CIHUPTOBKOW PAIOM HE JOJDKHO
HAaXOJIUTHCS JIETKO BOCIUIAMEHSIOLIUXCSI MAaTEpUaIoB.




3. Pa0ora BBIIIOJHSAETCS B YUCTOM Xayiate. JUIMHHBIE BOJIOCHI JTOJKHBI OBITH
coOpaHbl BO M30€KaHHE MTONaJaHus B IIaMsl.

4. [Tocyma B KOTOpOW TIPOM3BOAMUTBCS TIOCEB U  KYJIbTUBHPOBAHUE
MHUKpPOOPTaHU3MOB J0/DKHA OBITh MOJANKCAaHa (aTa moceBa, KyJbTypa,rpyIina
WM CTYACHT,IIPOU3BOIUBIINN ITOCEB).

5. TlpeameTsl, KOTOPBIC WCIOJIB30BAIKMCH I PAOOTHI C YKMBBIMH KYJIbTYpaMH,
JIOJDKHBI OBITH 00€33apaKeHbl JIN00 O0KUTAHNEM B IUIAMEHU TOPEIKH, JTNOO

BBIJICP’)KUBAHUEM B ne3nHPUIpPYyIOIEeM pacTBOpe(IMUTIETKH,
MITATETN,MUKPOOHOJIOT UYECKHUE WUTJIBl U TIETJIH, TIOKPHIBHBIE U MPEAMETHBIC
CTeKa).

6. Bce 3acesnnbie yamku Iletpu, nmpoOupku MmomemarTcs B TEPMOCTAT WIH
CIaroTCs TabOpaHTy.

. ObpaboTraHHbI MaTepUal MOMENIAeTCS B aBTOKJIAB AJisl 00e33apaKMuBaHUsI.

. B maboparopuu ctporo 3anpeniaercs IpueM MULIH.

9. Ilo oKOHYaHUM 3aHATHUS CTYACHT NPUBOJIUT B MOPAIOK pabouee MecTo.

(O I

3aoanue.
1. Tlo3HAaKOMHTBCS ¢ TIpaBUJIAMH PaOOTHI B OMOTEXHOJOTUYECKOM J1abopaTopuH,
OTMETHTBCS B JKypHaje HWHCTPYKTaka II0 TEXHUKE O€30MacHOCTH B

1abopaTtopuu.
2. [To3HakOMUTBCST C YCTPOMCTBOM OHOTEXHOJOTHYECKOW J1abopaTopuu,
BBIICIUTh ~ OCHOBHBIE  30HBL:  pabouyl0  30HY,CTEPUIM3AIMOHHYIO,

TEPMOCTAaTUPOBAHHYIO, XOJIOJHYI0, MOSUYHYIO.
3.  Ilo3HaKOMHTBCSI C OCHOBHBIM OOOpPYIOBAHHEM JIA0DOpPATOPUHU, CHENIATH
OIMcaHMe B 1aOOpaTOPHOI TeTpay.

KoHTOoBHBIE BOIIPOCHI

1. B d4ewm 3akirodaercs OCHOBHOM MPHUHIIMII JHOOOT0 MUKPOOMOIOTUYECKOTO
npouecca?
2. Uro ompenensier cnenupuKy — YCTPOHCTBA  MHUKPOOHMOJIOTHYECKON

71a00paTOpUU U MpaBmiia paboThl MUKpOOHOJIOTra?

3. Kakue mnomemeHus ~— JOJDKHA — BKJIKOYATh  MHUKPOOMOJIOTMYECKas
naboparopus?

4.  Kakue TpedboBaHus NPEIbABISAIOT K OCHOBHOM 1abopaTopun?

5. YUro pasMemarT W U1 4E€ro  INpPEJHAa3HA4YeHbl  XOJIOAHAd,

TEPMOCTAaTUPOBAHHAA U CTCPHUIIM3AlIHOHHAA KOMHAThbI?

6.  Yro Takoe 60kc?
7. Kakoii cneruguueckoi mocyaon mojb3yl0Tcss MUKPOOHOIoTH?
8.  IlepeunciuTe  OCHOBHbIE  mpaBuia  paboTel B jaboparopuun

MUKPOOHOJIOTHH.



JABOPATOPHAS PABOTA Ne 2
BBIJIEJIEHUE TOTAJIBHOU JHK N3 MUKPOOPI'AHU3MOB-
JAECTPYKTOPOB TOKCUKAHTOB

[lenv Boigenenue tortansHoit JIHK u3 mrammoB nectpyktopoB HadranmuHa u
KanpoJlakTaMa

OcHogHble NO10IICCHUS

IIpouenypa Beimenenus JIHK #3 KIETOK 4acTo SBISETCS HCXOIHBIM
ATallOM B MOJIEKYJISIPHO-OMOJIOTMUECKUX HccienoBaHusaX. Cpeln MHOXECTBa
u3BeCTHbIX MeTonoB Bbiaenenusa JHK Ha mpakTtuke wucnons3yiloT Hambolee
HaJEKHbIE U BOocIpon3BoAnMbIe. KieTky HeoOX0oaumMo pa3pyluIuTh TeM WIH UHBIM
CrocoO0oM, a BBICBOOOJMBIIHUECS HYKJICHMHOBBIE KHCIOTHI OYHCTUTH OT JAPYTUX
KJIETOYHBIX KOMNOHEHTOB. [Ipm stom Baxmo 3ammtuth JAHK oT neictBus
KJIETOYHBIX HYKJIEA3 U IOIBITATHCSI MAKCUMAJIBHO COXPAHUTB €€ LETOCTHOCTD.

[Tna3maTuueckass MmeMOpaHa KJIETKH pa3pylIaeTcsa JCHCTBUEM JIeTEpreHTa
nonemwicynbdara Hatpus (SDS) wunm nm3oumMma. benku aeHatypupyroT H
yAUISIIOT U3 OakTepuajibHOro  JiM3aTta myTteM oOpaboTku  (GeHOJIoM.
Huskomonekynsipubie BellecTBa TepstoTces npu BeicaxkuBanuu JJHK u3 pactsopa
ATaHOJIOM. JoOaBnenue XeJIaTUPYIOIIETO peareHTa —
STHWIeHIUaMUHTEeTpayKcycHoW kucioTel (DTA) k momydeHHOMY mpenapary
JHK npenorBpaiaer BO3IEHCTBHE KJIETOYHBIX HYKJI€a3 Ha HYKJIEHHOBBIC
KHMCJIOTHI 33 CUET CBA3BIBAHMS JBYXBAJIEHTHBIX KATHOHOB Mg?",

Buoioenenue momanonon NHK uz 1,5 ma Kyaemypsl 0aKkmepuaivbHvlx
KJ1emoK

Mamepuanvi u 0b6opydosanue

OpOuranbHas TepMOCTaTHpyeMas Kadajika, MUKpOIeHTpudyTa, MUKCED,
ABTOMATUYECKUE MUIETKU

Pacmeopbt

PactBoper Nel:  50MM EDTA pH=8.0 ¢ mu3ormmumom (5-10 mr/mo)
PactBopel Ne2:  ¢denou Haceimennsiii 1M tpucHCl pH=8.0
PactBopsr Ne3:  xmopodopm

TE: 10MM 1pucHCI, 1MM EDTA pH=8.0

Memoouxa

1. BelpammuBaeM KyJIbTypy OakTepualbHBIX KJIETOK B 5 MJI COOTBETCTBYIOLIEH
cpeasbl B TeueHue 12-16 yacos.

2. B muxponentpudyxuoi npodbupke oobéMom 1.5 mnm 2 mi ocaxgaem 1.5
MJI KyJAbTYphl TpU MakCUMajbHbIX oOopotax (12000 o06/muH) Ha
neHTpudyre tumna «nmneHaopd» B reueHue | MuH.



W

9.

B 500 mxn pactBopa Nel peccycneHaupyeM NUIETHPOBAHUEM OCAIOK
KJIETOK JI0 PAaBHOMEPHOM IJIOTHOCTH M cTaBUM B TepmocTaT (37°C 10 mumn).

. JloGaBnsem k mosiydeHHOM cycrieH3un kKiaeTok 200 Mxi pactBopa Ne2 wu

HMHTCHCHUBHO IMICPEMCIINBACM Ha MHUKCEPC.

. Jo6asnsgem 200 Mk pactBopa Ne3 u akTMBHO MepeMeEIIMBaeM Ha MUKCEPE

JI0 TIOSIBJIEHWSI pABHOMEPHOM Oetoit MyTH
Heutpudyrupyem 5 mun ipu 12000 06/mMuH.
OTt6upaem 500 MKJI cyniepHaTaHTa B HOBYIO TPOOUPKY

. HoGaBnsem 200 mxkn pactBopa No2 W MHTEHCHUBHO TMEPEMEIIMBAEM Ha

MUKCEpE J10 MOSBIECHUS paBHOMEPHOI 0€oi MyTH.
Hob6asnsem 200 Mk pactBopa Ne3 u TIIaTeNbHO MEepeMeNIuBaeM Ha
BOPTEKCE 710 MOSIBJICHUSI pABHOMEPHOM 0€e10i MyTH

10.HenTpudyrupyem 5 MmuH.

11.016upaem 400 MK cyliepHaTaHTa B HOBYIO IIPOOUPKY

12.JIo6aBisiem 400 MKJI M30TIPOIIaHOJIA, TIEPEMEIIMBAEM Ha MUKCEPE
13.Ientpudyrupyem 5 MuH, 3aTEM TIIATEIHLHO CIMBAEM CYNEPHATAHT
14.0canoxk pecycnenaupyem B 100 mxa 6ydepa TE

15.Hanocum Ha arapossslii renb S5-10 Mk mpemapara ¢ KpacKoul yist

HaHCCCHUA

Konmponawvnwvie éonpocul

1. B uem npunyunuanvHvle panuuus 6 6blOETeHUU NIAAZMUOHOU U
momanvnou /[HK?

2. 3auem 6 npouecce ewvioenenus momanvnou JIHK o0obdasnarom
uzonponanon?

3. Kpamko onuwiume opyzue memoowt gvloesienus momaavnou /[HK?

JIABOPATOPHASA PABOTA Ne 3
BBIIEJIEHME IIVIASMUW/I BUOJAETI'PAJTAIIUA U3

MHUKPOOPI'AHU3MOB-JIECTPYKTOPOB INOJUIHUKIMNYECKHNX

APOMATHYECKHUX YIVIEBOAOPOAOB

[lenv Boinenuts mnasmunnyio JIHK u3 mrammoB-gecTpykTopoB HadTanuHa U
KanpoJlakTama.

OcHogHble NO0CeHUS

[ns Beinenenus mwiazmuaHoi JJHK nons3yrorcs muHorumu merogamu. Bee

OHM BKJIIOYAIOT TPU OCHOBHBIX OJTama: pOCT OakTepuil W aMILTU(PUKALUIO
1a3MUIbl; cOOp OaKkTepHil U UX MU3KC; OUnCTKY mazmuaHou JJHK.

B MCTOJaX OYMCTKHU TaK HUJIM MHAYC HCIIOJIB3YIOT IBa OCHOBHBIX Pa3IMYHA

Mexay xpomocomHoil JIHK u mnmasmupnoi JIHK: 1) xpomocoma mo pasmepy
muoro Oompmie JIHK mmasmmnm 2) ocHoBHas macca xpomocomuoi JIHK
BBIJICISIETCS] M3 KJIETOK B BUJIE (DparMEHTUPOBAHHBIX JIMHEHWHBIX MOJICKYJ, TOTAa



kaKk OousbmHCTBO TMasmugHor JIHK askcrparupyercss B Buje KOBaJIGHTHO
3aMKHYTBIX KOJIBLIEBBIX MOJIEKYII.

BOJIBIIMHCTBO METO/IOB OYKMCTKHM BKJIIOYAIOT OCAXIACHMUS, ITPU KOTOPBIX U3
npernapara yaajisitoTCs NPEeUMYIIECTBEHHO JJIMHHBIE 1ienu XxpoMocoMmHo# JIHK,
CIy4yalHO 3axBauyCHHbIC OOJIOMKaMH JIM3UPOBAHHBIX KIIETOK. MeToauku
OCHOBaHbl TaKX€ Ha MCIIOJIb30BAHUM CBOMCTB KoJbleBOM 3aMkHyTOoM JIHK.
Kaxnas n3 komrmieMmeHntapubix renei miasmuaHou JJIHK mpencraBmser coGoi
KOBAJICHTHO 3aMKHYTO€ KOJIbLIO, MIO3TOMY LIEMN HENb3sI OTACIUTh IPYr OT Ipyra
(He pa3opBaB OJIHY M3 HUX) B T€X YCIOBUSX, IPU KOTOPHIX MPOUCXOIUT Pa3pbIB
OOJBIIMHCTBA BOAOPOIHBIX cBsa3el B xpomocomHou JIHK, wampumep mpu
HarpeBaHUM WU MPU BBIICPKUBAHUU B YMEPEHHO IIEJIOYHBIX pacTBopax (10 pH
12,5). Ilpu oxJyakaeHud WIM BO3BpAIlICHUM K HelTpaibHOMy pH 3aMKHYyThIE
KOJIBIIEBBIE MOJICKYJIBI BHOBh NIPUHUMAIOT HATUBHYIO KOH(OpMAIMio, Toraa Kak
xpomocoMHas JIHK ocTtaercst qeHaTypupOBaHHOM.

[Tnasmugnas JIHK Bexer cebs ornuuno ot xpomocomuoi JIHK Ttaxxke u
IpU PaBHOBECHOM IEHTPU(PYTHPOBAHUM B T'PaJMEHTAX PACTBOPOB XJIOPHUCTOTO
1e3us, COACPXKAIMX KaKOWM-HUOYIb HHTEPKATUPYIOUUNA (BCTpaUBAIOITUNCS
BMEXy HYKJICOTHJAMH) KpacUTEeIb B HACHIIIAOIIEH KOHIIEHTPAIIMK, HAIPUMEP
OpOMHCTBIM ATUAUN WIM AUHOAMCTHIM mponuaui. KoBajJeHTHO 3aMKHYThIC
kousblieBble JJHK cBsI3pIBatOT MeHbIIE TAKOTO Kpacutels, yeM auneiHas JJHK, u
MOTOMY B TPaJMEHTaxX XJIOPUCTOrO LE3Usl, COJACPNKAIMX WHTEPKAIAPYIOIIUN
areHT, OKa3bIBAIOTCA B 30HaX C 00Jie€ BBICOKOW IUIOTHOCTBIO. DTy METOIUKY
WCIIONIB3YIOT, €CJIM HEe0OXOaMMa BBICOKAsl CTETEeHbh OYMCTKU TutazmugHou JIHK.
Opnako Mo Mepe pa3BUTHS METOJOB padboTel ¢ pexomOuHanTHbiMU JIHK s
MHOTHX II€JIel 0Ka3aloch YK€ HEeO0O0S3aTebHBIM IPOBOJIUTH OYUCTKY OOJBIITUX
konnuectB miasmuaHot JIHK go Takoit cremeHu, 9ToOBl mpemapar ObLI
roMmoreHHbIM. Hanpumep, pacuieryieHue pecTpuKTUPYIOIIUMHU 3HIAOHYKII€a3aMH,
JurupoBaHue, TpaHchopmarus u naxe cekseHuponanue JJHK MoxHO mpoBoaUTH
TEeNEeph, HUCMHOJIb3Yd OTHOCUTEIIBHO MAJIOOYHUIICHHBIE Mpenaparhbl IIa3MUIHON
JIHK, mnonydenHsle u3 HeOOJBIIMX O0O0BEMOB KyJbTYphl (0kojo 10 mi).
[Tnasmugnyro JIHK BeigenstoT u3 OonbIIMX OOBEMOB KYJIBTYPHI JIMIIL B TEX
Clly4asx, KOrja Hy»KHbI 3HAUUTEJIbHBIC €€ KOJUYEeCTBa (HampuMep, B OMbITaxX IO
ruOpuan3zanuu st otoopa crneuupuyeckux MPHK min korna Hy>KHO MOMETHUTH
5'-xoHnbl pparmentoB JIHK ¢ moMomipio mommHyKICOTHAKWHASH ).

Boobmie roBopsi, Wem MeHbIE IIa3Muja, TEM JIydIlle TOCTHUTaeMbIe
pesyapTarhl. C yBEIWYEHHUEM MOJICKYJSIPHOW MacChl IJIa3MHUbl €€ CBOWCTBA
cTaHoBsATCS Bce Ommke K cBorictBaM JIHK xo3suna. BeimeneHue minasmupn,
pa3sMep KOTOPBIX MPEBBIMAET 25 T.M.H.,, CUJIBHO 3aTPYJHAETCS U BBIXOJ]
OKa3bIBACTCS HEBBICOKUM.

Buvioenenue manoxonuinon naazmuonou /IHK (pazmepom 0o 250 m.n.n.)

u3 50 ma mpyononuzupyemvix 6aKkmepuaibHbvlX Kyjabmyp

Mamepuanvt u 0O60pyOOeaHUe




OpOuranbHas TepMOCTaTUpyeMas Kaudajka, [eHTpudyra ajisg 00JbIIuX 00beMOB,
BEChl JJI1 YPAaBHOBEIIMBAHMS, MHUKPOIEHTpU]yra, MHUKCEp, aBTOMATUYECKHE

ITUIICTKU
PACTBOPbI

OtmeiBounblit pactBop: S0MM EDTA pHS, 1M NaCl, (0.02% neokcuxomnar,
0.05% naypun capko3uH)

PactBopsbr Nel: 50mMM EDTA pHS8 ¢ nauzortumowm (5-10 mar/mur)
PactBopsr Ne2: 1% SDS, 0.2M NaOH

PactBopbI No3: 3M  amerar kamua < pH4.8  (oxymaxaeHHBIM B
XOJIOJUITBHUKE)

PactBOpbI Ne4: dbenon HaceieHHsit 1M tpucHCI pH=8.0

PactBopbI No5: xjopodopm

PactBopsI Neb6: 10MM 1pucHCI, 1MM EDTA pH=8.0 (TE)

Memooduxa

1. BeipamuBaem KyapTypy KiaeTok B 50 M MOAXOAsuIeil cpeibl B TeUEHHUE
12-16 gacos.

2. Ocaxmaem 50 ma kyabtypel B 50 Ma neHTpudyXHOM NpoOUpKe Ha

nentpudyre B Teuenue 10 mun nipu 10 000 06/MuH (YyIJIOBOM pOTOp) MpHU

temreparype 4-10°C

(Ocanok 3amopakuBaem/ortanBaem ¢ —20°C ma +37°C)

B orrasBmmii ocamox pgoGaBimsem 20 M OTMBIBOYHOTO pacTBOpa H

TIIATENBHO PECYCIEHIUPEYM Ha MUKCEPE

Hentpudyrupyem 10 mun 10 000 06/mMuH, cauBaeM CynepHaTaHT.

Ocanok TiarensHo pecycnenaupyeM B 3 mut p-pa Nel

BeiaepxxuBaem B Tepmoctare pu 37°C 10-15 mun

JloGaBnisiem 3 M p-pa No2, akkypaTHO (OCTOpPOKHO) MEpEMEIIMBAEM U

BhIZIep)kuBaeM B Tepmoctare npu 37°C 10-15 MuH (10 MOJTHOTO JKM3HCa

KJIETOK, paCTBOP JOJHKEH CTaTh COBEPUIEHHO MPO3PAYHBIM)

9. JloGasnsiem 3 mut p-pa Ne3, akkypaTHO (OCTOPOKHO) IMEPEMEIIMBAEM JI0 TEX
nop, Moka He o0pa3yercs 3aHUMAIOIIMK TOYTH BeChb 00BEM pacTBOpa
Oenblii KoMoueK, cocrosmuid u3 xpomocomHo JIHK u 6enkoB. CtaBum
OXJIaXX/IaTbCsl HA Jied Ha 15 MuH

10.learpudyrupyem 20 muna 10 000 o6/mMun. [lomxeHn oOpazoBaThbCs
TJIOTHBIN O€ITbIN 0CcamoK

11.CynepHarant yepe3 ABOMHYIO Mapiito CIMBaeM B HOBYIO S0 M1 TPOOHUPKY.

12.3atem ngobaBissem 5 Ma xyopodopma W THIATETFHO TEpPEMEIIMBAEM Ha
MUKCEpE

13.Hentpudyrupyem 20 MuH.

14.8 mn BepxHel BOgHOHN (ha3bl (C MOMOIILI0 0OPE3aHHOTO CHMHEr0 HOCHKA)
aKKypaTHO (CTapasch HE 3axBaTUTh HHTep(da3y) oTOMpaeM B HOBYIO
npoOupKy u jgoOaBisieM Tyga 6 M M30mpornaHona. TuiaTenabHO
NEepeMENIMBAEM U CTaBUM Ha JIeJl Ha 5 MUH.

15.1entpudyrupyem 20 MuH.

16.BputiBaeM cymnepHaTaHT, OTOMpaeM OCTaBIIYIOCS BOJHYIO (azy, 0cajok
MOJICYIIMBAEM.
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17.0canox TtmarensHo pecycnenaupyem B 500 mxn TE, nepeHocum B
MUKpPONPOOUPKY THUIA «3IIEHI0PD».

18.JIo6aBisiem 250 wmkn deHona, MepeMeniuBaeM Ha MHKCEpe, 3aTeM
nobasigsem 250 Mxin xjopodopma M TIIATETBHO MEpPEMENIMBAEM Ha
MHUKCepe 10 00pa3oBaHusl paBHOMEPHOU O€I0N MYyTH.

19.11enTpudyrupyem 5 MuH.

20.CymnepHaTtanT oTOMpaeM B HOBYIO MHUKpPOIPOOUPKY, AobaBisieM 50 MKI p-
pa Ne3 u paBHbIN 00BEM H30MpPONAaHONA (WK JIBOMHON 00BEM 3TaHOIA).

21.Hentpudyrupyem 5 MuH.

22.0canok npombiBaem 70% cnuptom u pecycnenaupyem B S0 mxi TE.

23.Hanocum Ha arapo3Hblii reiab 5-10 Mkn mpemapata ¢ Kpackod s
HaHECEHUS.

Koumpoavnvie gonpocul

1. Ymo maxoe naazmuowt?
2 B uem pazauuus naazmuonoi /[HK u xpomocomnou?
3. [Ina ueco ucnonwvzyrom NaCl 6 ommuvieounom pacmeope?

4. Kakoeé npunyun oeiicmeus pacmeopoe Nel, 2 u 3?

JIABOPATOPHASA PABOTA Ne 4
BU3YAJIU3ALIUS IPEITAPATOB IVIASMUJIHOM U TOTAJIBHOM
JHK MUKPOOPI'AHU3MOB-JIECTPYKTOPOB ITAY.
IJIEKTOPODOPE3 B AI'APO3HOM I'EJIE

[[envy Buzyanuzainus npenaparoB miazMuaHon u totaabHoi JIHK nomyyeHHbIX B

MPEABIAYIINX JJA00PATOPHBIX paboTax

OcHogHble nO0CeHUS

Dnextpodope3 B arapo3HOM rejie — CTAHAAPTHBIN METOJ, UCTIOIb3YEMBIi
g pasaenenus, uaeHtudukamun u ounuctku ¢parmentos JHK. C momombio
ATOUW TPOCTOW TEXHUKH MOKHO OBICTPO pa3fesiuTh TaKUe cMecHu (parMeHTOB
JIHK, koTopeie He MOTryT OBITh pa3felieHbl APYTUMHU CIIOcO0aMu, HampuMep
HeHTpUu(yrupoBaHueM B TpagueHTe MI0THOCTU. Kpome Toro, mpu pas3aeneHuu B
rene npamo caenat 3a nonoxenuem JIHK, tak kak mosocer [IHK B rene moxHo
OKpamuBaTh (iayopecuupyomum u uHTepkanupyromum B JIHK kpacutenem —
OpOMMCTBIM ATHJIMEM B HU3KOM KOHUEHTpauuu. [IpocmaTpuBasi mpoKpalieHHbIH
reiib B yJIbTpa(HUOJIETOBOM CBETE, MOXKHO 3aMeTuTh naxe 1 Hr JIHK.

Ckopocts Murpauuu JIHK uepe3 araposHblii renp mnpu anekTpodopese
OINPENEISIETCS IATHIO INIABHBIMU ApaMeTpaMU, PACCMOTPEHHBIMU HUXKE.



Pasmep monexyn JIHK. Monexynbsl JuHedHoOW aByxuenodeynon JIHK
NEPEMELIAIOTC B Teje  MNPEANOJOKUTENbHO OJHMM KOHIIOM BIEpEd CO
CKOPOCTSIMM, OOpAaTHO NPONOPLUUOHAIBHBIMHU JIECATUYHOMY JIOrapupMy HX
MoJIeKyIspHbIX Macc (Puc. 1).

Konyenmpayuss  acaposvr.  ®parmentsl JIHK  nmanHoro  pasmepa
IEpPEMELIAlOTC B Te€Jie, COJEpJKalleM pa3Hble KOHLIEHTPALMHU arapos3bl, C
pasHBIMM  CKOpPOCTAMHU.  Mexnay — jorapudmom  3IeKTpoPopeTHUECKOi
nogswxkHocth JIHK p u  koHueHTpanmen rens T CyLIecTByeT IIpsMas
3aBHCHUMOCTb, OIIUChIBAEMAsl YPaBHEHUEM

lgp = 1gpo —Ki,
rzie [lp— CBOOOIHAs ANIEKTPOPOopeTHIECcKast MOABUKHOCTD,

K nazpiBaeTcst KO3(pPUIIMEHTOM 3aMeJICHUS U 3aBHCUT OT CBOMCTB TS, a TAKXKe
OT BETTMYUHBI U (POPMBI ABIKYIIUXCS MOJIEKYII.

Takum o00pa3oM, mnpuMeHsiE TENUd pa3HbIX KOHIEHTpAlui, MOXXHO

paznenuts 607b10# Habop ¢pparmentoB JHK, paznuuaromuxcs no pasmepy.
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Puc.1. 3aBucumocts ckopoctu nBmwxkenus ¢pparmentoB JHK mpu anexrpodopese
B IreJie OT UX pa3MepoB.

Tabmuma 1
3aBucuMocTh 001acTu 3P(HEKTUBHOTO pazaencHus TuHenHbIx Moaekyn JJHK ot
KOHIICHTpALIMU arapo3bl B relie

KonuuectBo arapossl B rene, | O6xactb 3¢(HEeKTUBHOTO pa3aesieHus TMHEHHBIX

% mouiekyn JIHK, T.m.H.
0,3 60-5

0,6 20-1

0,7 10-0,8

0,9 7-0,5




1,2 6-0,4

1,5 4-0,2

2,0 3-0,1

Kongopmayus JIHK. JIHK, wumeromme OJMHAKOBYIO MOJEKYISPHYIO
Maccy, HO pa3Hble KOH(OpMAIMH, HampuMep KOJbIEBas HEMOBPEXKICHHAS
(popma I), kombieBasi ¢ OAHOLENOYEHYHBIM pa3pbiBoM (popma II) u nuHeiHas
(popma III), nBwKyTCS B arapo3HOM Te€lié C Pa3HBIMA CKOPOCTSIMH.
OTHOCHTENbHAS TOABMKHOCT TPEX YKA3aHHBIX (DOPM 3aBUCHUT IJIaBHBIM 00pa3oM
OT KOHIIEHTPAILIMK arapo3bl B relie, a TakKe U OT TakuX (aKTOpOB, Kak Cuiia TOKa,
MOHHas cuiia Oydepa WM TUIOTHOCTh CBEPXCIUpalIbHBIX BUTKOB B (popme I. B
OJIHUX ycJoBHsIX GopMa | mepemeriaercs ObICTpee, a B IPYTUX - MEJICHHEE, YeEM
dopma II1. Uto6wl ogHO3HAYHO ompeneauTsh koHpopmamuio JIHK, Heobxomumo
IPOBECTH €€ AJEeKTpodope3 B MPUCYTCTBUU BO3PACTAIONIMX KOHIICHTpALIUN
opomucroro stuaus. C yBeIWYEHUEM KOHIIEHTPALIMU KPACUTENsl YHCIIO €ro
Monekyn cBszaHblx ¢ JHK  pacrer. Ilpu »Ttom  oTpuuarenbHbie
CBEpXCIIUpAJbHBIE BUTKM B MoJekynax ¢opmbl | mocreneHHo ucudes3aroT, a
ckopocth aBwxkeHns /JHK B reme ymenesmaercs. [Ipy HEKOTOpOM KpUTHYECKOU
KOHIEHTPALlMU CBOOOJHBIX MoJieKkyn kpacurtens, korga B JIHK Oomnbiie He
OCTaeTCsl CBEPXCIUPAIBbHBIX BUTKOB, CKOPOCTb ABIKEHHSA (QopMmbl | mocturaert
MUHUMaIbHOM BenuuuHbl. [locienyromiee 100aBieHHWE HOBBIX — TOPIUH
OpOMHUCTOTO  3TUAUSL  NOPUBOJUT K  OOpa30BaHUIO  MOJIOKUTEIbHBIX
CBEPXCHHUPATBLHBIX BUTKOB, B PE3yJbTaTe YEro MOABMKHOCTh (popmbl | HaunHaer
owvicTpo Bo3pactath. IloaBwkHoctu dopmbl Il u dopmer III B onmcaHHBIX
YCIOBUSIX CHUXKAIOTCS, XOTSI U TIO-Pa3HOMY, BCIIEICTBUE HEUTPAIM3ALINY 3apsiI0B
u yBenuueHus sxkectkoctu moiiekyn [IHK mox BnusHuem OpomMucToro stumaus
Jns GonwpmmHcTBa npenapatoB JIHK, naxonsmetics B gopme I, kputuyeckas
KOHIIEHTpaIusi OpoMUCTOTO 3THANS HaxoauTcs B odnact 0,1—0,5 MKr/miL.

Hanpsoicennocms  snexmpuueckoco nosaa. 1lpy HA3KMX TPSKEHHOCTAX
ckopocTh mepemenienust (pparmentoB nuHedHoM JIHK mpomoprmonanbha
MPWIOKEHHOMY HanpspkeHuto. OJIHaKO C  yYBEJIMYEHHEM HAIPSHKEHHOCTH
ANIEKTpUYECKOro mojis mnoAaBumxHOcTh  (parmentoB JHK ¢ BbIcOKOit
MOJIEKYJISIpHON Maccoil nuddepenimanbHo  Bo3pactaeT. (CrenoBaTeNbHO, C
YBEJIMYEHUEM HAMPSKEHHOCTH ob0nacth 3(dextuBHoro pasaenenus [JHK B
arapo3HOM Treje CHIKaercs. MakcuMmallbHOe — pasjielieHne  (GparMeHTOB
MPOUCXOIUT MIPU HAIPSHKEHHOCTH, HE MpeBbIaroiiei SB/ cm.

Cocmas ocnosanuii u memnepamypa. IAEKTpoHOPETUUECKOE MOBEJICHUE
JIHK B arapo3Hbix rensx (B OTJIMYKE OT MOBEJICHUS B MOJUAKPUIAMUIHBIX TeJIsX)
cnabo 3aBucuT OT cocraBa ocHoBanuii JIHK wnmm temmepartypwel rens. B
arapo3HpIX TelsiX B oOmactu Temmepatyp oT 4 g0 30 °C wusMeHeHus
OTHOCHUTEIBHON  ayiekTpodopeTudeckor moABmwkHOCTH  (pparmenToB JIHK
pa3Horo paszmepa He HabOmonaercs. OOBIYHO 3IEKTPO(Ope3 B arapo3HbIX Teisax
BEIyT NpU KOMHATHOW TemmepaTtype. OIHAaKO CleayeT OTMETUTbh, YTO TejH,
conepxamue meHee 0,5% arapos3pl, O4eHb MSATKHE, MOATOMY C HHUMH JIy4Ile
pabotath mpu 4°C — B 3TUX YCIIOBUSX OHHU CTAHOBSATCS 00JI€€ MIIOTHBIMH.




Ilpucnocobnenusn o1a npoeedenus rnekmpoghopesa 6 zene

3a ToJIbl, MPOIIEIINX MOcie n300peTeHus IeKTpodopes3a B arapo3HOM rejie,
OBLIO TIPEJIOKEHO MHOXKECTBO KOHCTPYKIIMH 3JeKTpodope3Hsix ammapaToB. B
HACTOSIEEe BpeMs Yalle BCEro HCIOJB3YIOT TE€IM B BHJAEC TOPU30HTAIBHBIX
IJIACTHHOK. JTa CHUCTEMa MMEET 10 KpalHel Mepe ueThipe mpeumylnectna: 1)
MOKHO TIPUMEHSITh HU3KHE KOHIICHTPAIIMU arapo3bl B CBSI3U C TEM, YTO BECh rellb
MOJACPKUBACTCS CHU3Y; 2) MOXKHO TOTOBUTH T'€lIM B BHUJAE IIACTUHOK CaMbIX
pa3HBIX pa3MepoB; 3) XpaHEHHE U pPa3juBKa Telei, a TakkKe MOCIEAYIOIINe
MaHUITYJISIITAU ¢ HUMU JTOCTATOYHO TIPOCTHI; 4) JIsl TOCTAaHOBKH AJIeKTpodopesa B
reJIsiX MOKHO NMPUMEHSITh MPOYHbIE U HEJIOPOTUE armnapaThl.

[Ipu mpoBenennu 37eKTpodope3a B TOPU3OHTAIBHOM Tejie UCIOJIB3YIOTCS
pa3HOOOpa3Hble KIOBEThI. DBOJBIIMHCTBO W3 HUX MPEACTABISET COOOM
Moaudukanuu npudopa, mnpemioxenHoro Illeprepom, B KOTOpOM Treib
pa3MerniaeTcs Ha OTACIbHON CTEKIITHHOM MIacTHHKE. [[1acTHHKY ycTaHaBIMBAIOT
Ha TutaThopMe TaKUM OOpa3oM, UTO Tellb HAXOAMTCS IO/ CaMON MOBEPXHOCTHIO
ANIEKTPOGOPE3HOTO Oydepa. ConpoTusieHne rens IPOXOSAIIEMY
AIIEKTPUIECKOMY TOKY Majio OTJIMYAETCS OT COMPOTHUBIICHUs Oydepa, mosToMy 1o
TeJTt0 MTPOXOUT 3HAYUTEIbHAS JTOJIS TOKA.

bygeput

st anekTpodopesa 0ObIMHO TPHUMEHSIOT Oydephl, comep)kKalime TpPUcC-
arerat, Tpuc-0opat wim tpuc-docdar B konmnerarpanuu 50 MM u umeronue pH
7,5—7,8 (Tabn. 2). Yame Bcero MX TOTOBAT B BHJI€ KOHILEHTPUPOBAHHBIX
pPacTBOPOB U XPaHAT IPU KOMHATHOM TeMIEpaType.

Hctopuyecku CIOXKUIOCH TaK, YTO Yallle APYTUX HCHOJB3YIOT TPHUC-AIlETaT,
X0Ts ero OydepHas €MKOCTh JOBOJBHO HHU3KA, W MPU MPOJOKHTEIHHBIX
anekTpodopezax OH HcTOUIaeTcsi (aHOJ CTAHOBUTCA IIEJTOYHBIM, a KaTOH —
KHUCJIOTHBIM). B CBSI3U € 3TUM 00CTOSATEIBCTBOM PEKOMEHAYETCS IPEAYCMOTPETh
BO3MOXHOCTh  PEUUPKYJISIUU Oydepa MeXIy KaTOAHBIM U aHOJHBIM
pe3epByapamu.

Ta0muma 2.
Bydepsl, ucnons3zyemblie pu 351eKTpodopese
Bbydep PabGouue pacTBOpEI K%igigggflp& B;TE;’ ¢
Tpuc-anerar (TAE) 0,04 M Tpuc-anerat (50X): 242 r Tpuca, 57,1
0,002 M OITA MJI JI€JITHOM YKCYCHOM
kucaotsl, 100 M1 0,5 M
O/ITA, pH 8,0
Tpuc-dpocdar (TPE) 0,08 M Tpuc-docdar (10X): 108 r Tpuca, 15,5
0,008 M 3/ITA M 85%-Hoi1 pochopHOI
KucIoTh (1,679 MKr/min),
40 mn 0,5 M DITA, pH




8,0
Tpuc-6opar (TBE) 0,089 M Tpuc-6opar (5x): 54 r Tpuca, 27,5
0,089 M Gopnas O0pHOM KUCIOTHI, 20 M
KHCJIOTa, 0,5 M BJITA, pH 8,0
0,002 M BJITA

Tpuc-dochatubiit u Tpuc-6opathsiii Oydepsl 00ecHeurnBaOT XOpoliee
pasznenenue ¢pparmentoB JJHK B paBHO# cTeneHn W UMEIOT 3HAYUTEILHO Oosee
BBICOKYIO Oy(epHyl0 €MKOCTh, 4YeM TpHC-alleTaTHBIN. Pemupkymnsamus 3Tux
OydepoB HeoOs3aTenbHA. JOMOJHUTENHEHOE, XOTSA M HE OCOOCHHO BaXHOE
NpPEerMyIEecTBO Tpuc-pocdaTa COCTOUT B TOM, YTO I'eJH, NPUTOTOBJICHHbIE HA
HEM, PaCTBOPMMBI B XAOTPONHBIX Ar€HTaX, TAKUX, KaK MEpPXJIOpaT HaTpus WU
Honun Kanus. OTO CBOKMCTBO JIEKUT B OCHOBE MeToja (Tenmepb Majo
ucroiab3yemoro) Beiaenenus ¢pparmentoB JIHK u3 renei.

Mamepuaivl u 0O60pyooeaHue

O6pazen miazmuanoi JIHK, kamepa nms anektpodopesa, UCTOUHUK
MMOCTOSTHHOTO TOKA, TPAHCHJLTIOMHUHATOP, aBTOMAaTHYECKUE TTUTETKH, TUTAHIIICTHI
Pacmesopbt

Konyenmpupoesannwiit mpuc-oopamnutii oyghep (TBHE):
Tpuc(okcunmeTn)amuaoMeTan — 108 r/m; 6opras kucnota - 55 v/im; 0,5 M
SATA (pH 8) — 40 mn/n peakTuBa

Azapo3nwtil 2enp; araposa s snekrodopesa — 8 v/i1; koHneHaTpupoBaHHbiii THE-
Ooydep — Smi/n; OpoMucTsIit aTUaNN — 1 /11

Memoouxa

1.ITpuroroButs araposusiii renb (0,8 %), natb emy octhiTh A0 40-50°C, u 3atem
3aJIUTh T'eJb B IUIAHIIETY C COOTBECTBYIONIEH IPeOEHKOM.

2. Ilocne 3acThIBaHuUs Telisl BBIHYTh TPEOCHKY.

3. [InanmeTy moMecTuTh B KaMepy AJis 3ieKTpodopesa.

4. 3amuts Oydep.

5. Cmemars 10 mxn pactBopa JJHK ¢ 1-2 mxn kpacuresns.

6. Hanectu B nmynku ressa npenapat JJHK ¢ kpackoit 111 HaHeceHus.

7. Dnexrpodopes npoBoauts B 0.5% Oydepe TBE npu nanpsoxkenuun 100 B B
teuenue 0,5 - 4 yacoB B 3aBucuMoOCTH OT pazmepa JJTHK.

8. BbIHYTH IJT1alIKy U IpocMOTpeTh B Y D-cBete npu 365 HM.

9. Cdhororpaduporats renb udpodoit Gorokamepoit 1 COXpaHUTb.

Konmponvnwvie éonpocol
1. Jlauime onpedenenue nouamur  «Iaekmpogopes», Kakue 6uobvl
INeKmpogopemuueckux npoyeccos cyujecmeyiom?

2. Kak 3aeucum 6v100p KonHuyenmpauuu azapo3nozo 2eas om pasmepa /THK?

3. Kak nooouparwom ycnoeusn npoeeoenus inekmpoghopesa?




4. Kaxue ovi6atom kongopmayuu /[HK u kax ux onpeoenarwom?

5. Kakue oyghepvr ucnonv3yrom o0na nposedenus rnekmpoghopesa? Kaxoeo
npeumyuiecmea Kaxcooz2o u3z Hux?

6. Kaxkue kpacumenu u ucnons3yiom npu npogeoenuu inekmpogopesa?

7. Kakxoewvl npeumywiecmea 20pu3oHmMAIbHBIX CUCHEM Ol NPOBEOeHUsA

anekmpodghopesa?

JABOPATOPHAS PABOTA NeS
OIIPEJAEJIEHUE AKTUBHOCTEU ®EPMEHTOB, YYHACTBYIOHIUX
B AEI'PAJALIMU HAO®TAJINMHA

[lenv: OmnpenenuTb akTUBHOCTh (EPMEHTOB HAPTAIMH JErpagupyIOLIUX
MUKPOOPraHU3MOB

Mamepuanvl u 0b6opydosanue

[ramm-gectpykrop HadtanuHa Pseudomonas putida BS3701 (pBS1141),
yIBTPa3ByKOBOM Je3WHTETpaTop, crekrpodoromerp, uentpudyra, pH-merp,
KOMITHIOTED

Pacmeopul
50mM KH,PO4 pH 7,0 6ydep; S0MM KH,PO, pH 7,5 6ydep; IM tpuc-HCI pH

8,0 6ydep; 20MM pactBop HAJIH; 20MM pactBop canunmiiata Hatpus; 0,1M
pacTBop KaTexona; 20MM cniuptoBoii pactBop HadTanmuua; 0,5 M D/ITA pH 8,0

OcHogHble NO10IICCHUS

OnpeneneHue axkTUBHOCTEH (PEPMEHTOB MPOBOJAT B  OECKIETOUYHBIX
sKkcTpakTax. KynbTyphl BbIpalllUBalOT Ha MUHUMAJIBHOM cpeie OBaHca C
HadTamuHOM,  (pEHAHTPEHOM,  CaTUUUIaTOM,  |-TUApOKCHU-2-HadToaTOM,
POTOKATEXaTOM WJIM CYKIIMHATOM, B KaueCTBe MCTOYHUKA yrieponaa. bakrepuu,
UCIIOJIb3yeMble B OKCHEPUMEHTaX M0 M3YyYCHHUIO HHAYKIHH (EPMEHTOB,
BBIPAIIMBAIOT B MUHEPAIBHOW cpene, coaepxamied | 1/ cykuwHaTta wWiH
rmyramatr Hatpus. Camumunatr u 1-ruapokcu-2-madroat (B xonuentparuu 0.1
r/)1) MO0aBISAIOT B Hayayie HKCIIOHEHIIUAIBLHON (Pa3bl pocTa KIETOK, TOCIE Yero
KJIETKU BBIPAIMBAIOT €€ B TCUCHHE JIBYX YaCOB.

1. Ilpucomosienue _ 0ecKIemMOUHbIX __ IKCHMPAKMOE _ C _ NOMOULbIO
YAbMPA38yK08020 0e3unmezpamopa

bakTepuanbHble KIETKH BBIPAIIMBAIOT JI0 JIOrapuMUYEcKoi ¢a3bl pocTa,
ocaxnaror nentpudyruposanreM (5000 o6/mun, 0°C, 10MUH), OTMBIBAIOT
oxnaxaeHusiM 0,05 M ¢docharaeiv  Oypepom pH 7,0 (mBaxkapl) u
pecycneHaupyioT B 3ToM ke Oydepe mo miotHoctu 0,2 (A=490 HM, TOIIIMHA
koBeTbl 1 cm). Kierkum paspymaroT Ha yIbTpa3ByKOBOM JE3WHTETpaToOpe




MSE150 B Tteuenme 1,5 mmayr mpu 0°C. OOIOMKH KJIETOK yIAJSIOT
uenrpudyruposanuem (15000 06/muH, 10 mun, 0°C).

2. Onpedenenue akmugnocmeil pepmenmos

CynepHaTaHT HEMEJIEHHO HCTOJB3YIOT B KAYECTBE OECKIETOUYHOTO
AKCTPAKTA JJIs ONPECIICHHs] aKTUBHOCTEN (hePMEHTOB.

B peaknuoHHyro cMmech ¢ KOHEUYHbIM oObemMoM 3 mi1 BHOCAT 100 MK
skctpakTa. Onpenenenne akTuBHOCTEN npoBoaar npu 30°C, HauMHAs PEaKIMIO
BHECCHHEM  KJIETOYHOTO  OKCTpakTa wim  cyoctpatra, H©Ha UV-160A
cnekrpodoromerpe (Shimadzu, Anonms) unu UVIKON-cnektpodoTomeTpe
810P (Kontron Instruments, I'epmanus).

Axmusnocmo depmenma HApMAaIUHOUOKCUCEHA3bL OTIPEACIISIFOT
CIIEKTPO(POTOMETPUUECKH TIO YMEHbIIIEHUIO SKCTUHKIMH NADH peakunoHHOU
cmecu, conepxamied 100 mxkM HAJIH m 100 mMxM nHadTanuH (cnupTOBOH
pactBop), OeckieTounbld IKCTpakT U 0.05 M dochatueii Oydbep pH 7.5,
yauThIBas sHA0oTeHHOoe notpednenue HAJIH GecknetounsiM skcTpakToM (A=340
oM, £=6.220 MM cm!). ViaenbHyr akTMBHOCTH (DEpMEHTA BBHIPAKAIOT B
Mukpomossix norpednenHoro HAJIH B MuHyTy Ha Mr Oenka, y4HUTHIBas
sHjaoreHHoe okuciaenue HAJ[H.

AxmugHocme _ hepmenma  canuyunameudpoKcuiazbl  ONPEACIISIOT
cneKTpoOTOMETPUIECKA IO yMeHbIeHnto dKkcTuHKIMM HAJIH peakmmonHOMN
cmecu, copepxkammii 100 MmkM NADH u 100 MxM canuuunat, O€CKIETOUYHBIMI
skctpakT u 0.05 M docdarubiit Oypep pH 7.5, yuutbiBas >HIOTEHHOE
norpebnenne HAJIH Gecknerounsim skctpakToM (A=340 uM, £=6.220 MM cm!
JUISL caluIuiiaTa). Y IeinbHyl aKTUBHOCTH (DE€pMEHTa BBIPAXKAIOT B MUKPOMOJISX
notpednenHoro HAJIH B MuHyTy Ha Mr Oeika, Yy4YWUTbIBas 3HAOTE€HHOE
okucienue HAJIH.

Axmusnocms _kamexon-2,3-0uoKcucenasbl ONPENCNIAIOT 10 CKOPOCTH
o0pa3oBaHMUsl O-OKCUMYKOHOBOTO TOJyajbJETHAa B PEAKIMOHHON CMeECH,
conepxamieit 0.5 MM kartexomna, 6eckierounsiii 3kcTpakt u 0.05 M Tpuc-HCI
oydep [pH 7.5] (A =375 uMm, £=33.4 MM cm ). IIpu BBICOKMX CKOPOCTSX
peakiuu OECKIETOUHBIN SKCTpakT pa3BoiaT Oydepom B 10 pa3. Ilpu nammuum
akTuBHOCTH Katexon 1,2-okcureHassl (K120) »3TOT ¢epMEeHT HMHAKTUBUPYIOT
HAarpeBaHMEM KIETOK MM OECKIETOYHOro skcrpakra nmpu 55°C B Teuenue 10
MUHYT. YJENbHYIO aKTUBHOCTh (EepMEeHTa BbIPAXAIOT B  MHUKPOMOJSX
00pa30BaBIIETOCS 0.-OKCUMYKOHOBOI'O MOTyajbJAer1/ia B MUHYTY Ha MI" OeJiKa.

Axmusnocms _kamexon-1,2-0uokcucenasbl  ONPENCIAIOT 10 CKOPOCTH
o0pa3oBaHUs yuc-yuc-MyKoHaTa B PEakIIMOHHOM cMmecH, coaepkanieit 5 MM Na
OJTA, 1 MM karexona, 6eckiaerounsiii 3kcTpakt, 0.05 M docdarnsiii Oydep
[pH 7.0] (A =260 uMm, £=16.9 MM cm!). ToGaBnenue DTA He0OX0AUMO IS
MHTUOMPOBaHUS MYKOHJIAKTOHU3UpYomero ¢pepmenTa. [IpeaBapuTenbHO KIETKU
obpabareiBator H,O, (30 MM) nmiga WHAKTHBAlMM KaTexos 2,3-OKCHUT€HAa3bl
(K230). VYpaenpHyr0 aKTUBHOCTh (epMEHTA BBIPAKAIOT B  MHKPOMOJISIX
NPEBPAILIEHHOTO B LIUC-IIUC-MYKOHAT KaTe€X0Ja B MUHYTY Ha MT OeJiKa.

Axmusnocms _2cenmuzam-1,2-0uokcueenaszvl ONPENEIIIOT IO CKOPOCTH
oOpa3oBaHMsl MaJlewI-MUpyBaTa B PEeaKIMOHHOU cMmecH, coaepxkameit 100 MM




reatuszat, 3 MKM cynbdar keneza (II), Gecknerounsiii 3xctpakT U 0.1 M
dbocdatnsiii 6ydep [pH 7.4] 1o koneunoro oowvema 3 mi (A =334 uM, €=10.8 MM"

1 gl
- )b6b€M peaxmueos 8 Krogeme Ol UsMepenus aKmueHoCmu hepmenmos
Hagmanunouokcueenaza A 340 um
50 MM KH,PO4 6ydep [pH 7.5] 2900 MK
OECKJICTOUHBIIN KCTPAKT 100 Mk
20 MM pactBop HA/IH 15 mMxn
20 MM crniupToBO#t pacTBOp HadTaIMHA 15 MK
Canuyunameuopoxcunasa A 340 um
50 MM KH,PO4 6ydep [pH 7.5] 2900 Mk
OECKJICTOUHBII KCTPAKT 100 Mk
20 MM pactBop HA/IH 15 mMxn
20 MM pacTBOp canuuuiIaTa HaTpus 15 MK
Kamexon-1,2-0uoxcucenasa A 260 Hm
50 MM KH,PO, (pH 7,0) 6ydep 2900 MK
OECKJIETOYHBIN IKCTPAKT 100 Mk
0.5 M BITA 30 Mk
0.1 M pactBOp KaTexosaa 30 MK
Kamexon-2,3-0uoxcucenasa A 375 Hm
50 MM Tpuc-HCI 6ydep [pH 7,5]* 2900 MK
OECKIIETOYHBIN IKCTPAKT 100 Mk
0.1 M pacTtBOp KaTexoina 15 Mk

Ipum. * — nns npurotosnenus: Tpuc-HCI O6ydepa Tpuc(okcuMeTH )aMuHOMETaH
PacCTBOPSIIOT B OMANCTHIIMPOBAHHON BOJIE M TOBOAST pH CONSIHOM KUCIIOTOM

4. Onpeodenenue KoOHUeHmMpauuu 0eaKa 6 0eCKJIemOoYHbIX IKCMPAKMAX nO
memooy bpeoghopoa

JIJist monydeHusl peareHTa-KpacuTelsl KyMaccu OpWIITMaHTOBBIM cuHuil G-
250 (100 mr) pactBopsitor B 50 ma 95% ostanona. Jlo6asmstor 100 mun 85%
(macca/o0bem) pocdoproii kuciaoTsl. JloBoasT BoAoM 10 1.

Hcnons3yror oOpasery (pa30aBieHHBII B clydae HEOOXOJAMMOCTH),
coaepxkamuii 10-100 mxr Genka B 0.1 mu. HobGaBmsror 5.0 M peareHrta-
KpacuTess M XOpoumio mnepemenvBaroT. He panee, yem uepe3 5 MuH, U He
Mmo37Hee, YeM depe3 | Jac, M3MepsIoT MOKa3aHWe ONTUYECKOW IJIOTHOCTU TIPH
595 HM OTHOCHUTENBHO YHCTOro peareHTa. i1 MuKpoaHaiHW3a HCIOIb3YIOT
obpaser, comepxkammii 1-10 Mxr 6enka B 0.1 mu, go6asmsror 1.0 M pacTBopa
KpacuTensl, CMEIIUBAIOT M OMPEEIAIOT MOMIONEHHE TTpu 595 HM, Kak OMUCAHO
Beiie. KoHmenTtpanuio Oefka HAXOAST MO TPaayHpOBOYHOMY TpaduKy,



MOCTPOCHHOMY C TOMOIIBI0 Oenka (ObIYui CHIBOPOTOUHBIM albOyMUH). MoryT
OBITH HEOOJIBIIINE OTKIIOHEHHS OT JIMHEHHOCTH.

5. Onpedenenue konyenmpayuu denka cnekmpogomomempuiecku

Meton He Tak TOdYeH, Kak Meron bpeadopaa, HO OYEHb MPOCT H
UCIIONb3yeTcsl Kak mnpukugounblid. Hcemonssys UV-160A  cnektpodortomerp
(Shimadzu, SImonus) 3amaeM mapameTpbl AByX JiuH BoiH: 280 u 260 um. B
kioBeTy ¢ 2900 mxin docdarnoro Oydepa BHOocmM 100 MK OeCKIETOYHOTO
skctpakta. KontponpHas ktoBeta - 3000 mxn docharnoro Oydepa. 3atem 1o
dbopmysie pacCUUTHIBAEM KOHIIEHTPAITUIO OEJIKa B MT.
C (mr obmiero 6enka /mm)=(1,55 x EA280— 0,76 x EA260) x pazBenenne (30

pas)

6. Pacuem akmugnocmu ghepmenmog

YaenpbHyr0  aKTUBHOCTH  (DEPMEHTOB  BBIPAXKAIOT B MHUKPOMOJISIX
noTpebieHHoro cyoctpara (kodakropa) (wnm oOpa3yromerocs MpoayKTa
(kodakTtopa)) B MHUHYTYy Ha IMmr oOmero OakTepuadbHOTO OeiKa. 3HaueHUs
VACIBHBIX aKTUBHOCTEH (DEPMEHTOB PaCCUUTHIBAIOT, UCTIOIL3YSI KOMITBIOTEPHYIO
nporpamMmmy «Enzyme» (Mb®M, Poccust) unm crangaptHyio Gopmyiy.

dopmyiia s OnpeaesIeHUs] aKTUBHOCTH (pepMeHTa
AE 1 kM

—x X 14 x10° = MK
At e-d V, MUH - 1

AE — n3MeHeHne ONTUYECKOM MIIOTHOCTH PacTBoOpa,
At — Bpems uzmepenus (1 muH)

€ — K03(pPUIMEHT HKCTUHIINH cyOcTpaTa

d— paccTosiHiEe, MPOXOJUMOE JIy4eM

V| — o6beMm peakimonnoi cmecu (3000MKT)

V,— 00beM kieTouHoro skctpakrta (100 M)

HaubGonee mnpuHATONW eOUHWIICH aKTHBHOCTH SIBISIETCS CTaHIapTHas
emuanna (Em). [lom Helt moHWMAarT TO KOJIMYECTBO (epMeHTa, KOTOpOe
KaTanu3upyeT mnpeBpamenue 1 MkM cyOctpaTta B MUHYTY TpPU ONTHMATbHBIX
yCcIoBUSIX g gaHHOTO (epmenta (temmeparypa, pH). CymecTByer Takxke
MOHATHE )OeNbHOU AKMUBHOCMU, KOTOpash BBIPAKAETCS YHUCIOM EIUHUIL
akTUBHOCTH (pepMeHTa, mpuxomsmmxcs Ha 1 Mmr Oenka B (pepMEHTaTUBHOM
npenapate (Ex/mr).

Memooduxa
1. BrlpacTuth KyapTypy Mukpoopranusma (250 mi1) B MUHEpaJIbHOU cpele,
cojepxkalie HaQTaJIMH UK CAMIMIAT B KQUeCTBE MCTOYHHUKA YIIIEpOa,
710 CepUANHbBI JorapupmMuyueckoi asbl pocra.
2. Knetku ocanuth HEHTPUDYTHPOBAHUEM.
. Knetku nBaxasl otMbITh 50 MM dochatasim 6ydepom pH7.0 ot cpensl.

W



4. K ocaaky no6aButh 1 Mma 50 MM dochaTroro Oydepa, KIETKH aKKypaTHO
peCcyCcrneHAupOBaTh.

. Pa3pymuTh KJIETKHM C MOMOINIBIO YIIbTPA3BYKOBOT'O JI€3UHTErPATOPA.

6. OTaenuTh pa3pyllieHHbIE KIETKH IeHTpudyrupoBannem Ha 10000 g B
TedueHue 20 MUHYT.

7. CynepHataHT (HaA0CaJ04YHasl KUJIKOCTh) TIEPEHECTH B YHUCTYIO MPOOUPKY.
[TomecTuTs TIPOOUPKY B JIC]I.

8. M3meputb akTUBHOCTH ()EPMEHTOB HAa CHEKTPO(OTOMETpE, KaK OMHUCAHO
BBIIIIE.

9. OueHUTHh KOHIEHTpAIMIO OelKa B OECKICTOYHOM 3KCTPAKTE, MCIOJIB3YIO
CHEKTPO(HOTOMETPUUECKUN METO/I.

10.Onpenennth KOHIIEHTparuio Oenka (meton bpeadopaa)*

11. Paccunrtath yaenbHyI0 aKTUBHOCTH ()EPMEHTOB.

WD

Ipumeuanue

*YTtoOBI TOYHO OILICHUTH KOHIIEHTpaIlMIO Oeika, ucmhoiib3ys Metojn bpeadopna,
uccieyeMblil oopaselr 1omkeH coaepxkarb oT 100 Mxr g0 1 mr 6enka B 1 M. B
ciydyae, Korja B oOpasie Mo pe3yjbTaraM CHEeKTPOPOTOMETPHUUECKOTO METoaa
KOHIICHTpAITUs BbIIIE YKa3aHHOW — JIeJIaTe pa3Be/ICHMUS.

Konmponawvnwvie éonpocul

1. Ilouemy uzmepenue npouszeooumcsa npu oaunax 60an 340um, 375um, 260um,
334um?

2. Kakoe puzuueckuii cmoicii KoIghpuyuenma moaapuoi Ikcmuknyuu?

3. Kakoeé npunyun oeiicmeus yiompa3eyko602o oesunmezpamopa? Kakue ewe
Memoobl paspyuienus 6aKkmepuaibHovlX KI1emok cyujecmeyiom?

4. Kakumu memoodamu onpeoensaom KOHuenmpayuro oenka?
5. Kak paccuumamu akmuenocms hepmenma?

6. B kaxkux eounuuax usmepaemcsa akmugnocms gpepmenmos? Kakoe ux
¢uzuueckuii cmoicn?

JIABOPATOPHAS PABOTA Ne 6.
KOHBIOT'AIIMA BAKTEPUI KAK OCHOBA JIJ151 CO31AHU S
HOBBIX IITAMMOB JJIs1 BUOJAETPAJIAIIMU 3ATPA3ZHUTEJIEM
OKPY KAIOIIEN CPEbI
Lens IIposectu nepenoc mnazmuanon JJHK u3 mramma-nectpykropa

Ha(TanMHa

OcHogHble NO10IICCHUS

BriepBbie KOHBIOTALIMOHHBIN MEPEHOC XPOMOCOMHBIX T€HOB ObUT OOHAPYXEH
y E. coli K-12 u okazajcs cBsizaHHBIM ¢ F- hakTopom.



CyuiecTBeHHBIN BKJIaJ B HM3y4Y€HHE Mojla y OakTepuil BHECIM OCHOBOIIO-
Jararolire UCCieI0BaHus CASAYIOMUX MSATH YUEHbIX:

e Jlxomya JlemepOepr BMecTe ¢ Onpyapaom Tatymom paspaboran
NOHATHE O CEJIEKTUBHBIX METO/JAaX U, IPUMEHUB UX, OTKPBLI MPOLECCHI
KOHBIOTAIIMY U PEKOMOWHAITNY Y OaKTepuii;

e VYVwuibaMm Xodiic 0OHapyXui1 OJHOHANPABICHHOCTh TI'E€HETHYECKON
pekoMOMHaAIMKM y OakTepui, YTO TO3BOJMIO TIPOBECTH UYETKOE
pazinure MEXAY JIOHOPHBIMU «MYXCKHUMHU» U PEIUINUECHTHBIMU
«KeHckuMm»  kietkamu. OpnoBpemeHHo ¢ Kaamnmu-Chopua u
Jlenepbepramu  Xoic OTKpbUT TMOJOBOM  ¢aktop F, riaBHbIN
FEHETUYECKUH  JJIEMEHT, OTBETCTBEHHBIM 32 KOHBIOTALIMOHHbBIE
CBOMCTBA OaKTepUii;

o JI. JI. KaBammu-Cdopia Beiaenus nepsbiid mramm Hfr u yuactBoBan B
oTkpbITHH (hakTopa F;

e DOmu Bomeman u ®pancya XKakob MOTHOCTBIO pa3paboTand CHCTEMY
ckpemuBanua HfrxF-, urparomryto OCHOBHYIO pOJib B T€HETHYECKOM
KapTUpoBaHuu y E. coli.

Cenexyusa u KoHmpceiekyus

Ha npaktuke njs1 00pa3oBaHMs KOHBIOTAIMOHHOW CMECH CMEIIMBAIOT
JOHOPHBIM M PELUNHUEHTHBIN IITaMM, a 3aT€M 3Ty CMECh BBICEBAIOT HA YAIIKH CO
Cpeloi, Ha KOTOpOH OTOMPAIOTCS MCKOMbIE PEKOMOMHAHTHI. PexoMOuHanus y
OakTepuil OblJIa OTKPBITA TOJIBKO MOCIE TOT0, KaK OblJIa OTKpBITA Takasi cpena, Ha
KOTOPOW CTaJl BO3MOXEH OTOOp PEIKO BCTPEYAIONIUXCS PEKOMOWHAHTOB.
[Mpeamnonoxum, 4To MBI mpoBoauM ckpemuBanue E. coli Hfr (Leu”) ¢ F(Leu-)
KJIETKAMU W, BBICEBAs KOHBIOTAIMOHHYIO CMECh Ha HE COJEpKAIIUE JIECHIHNHA
YalIKd ¢ MHHUMAJIbHOW TIIIOKO3HOM Cpemoi, oTOMpaeM pexomMOuHaHTHI Leu'.
Ponurensckue kietkn F- HE MOTYT pacTu Ha 3TOM JIMILIEHHOM JIEWIIMHA CpEnE.
Ponutensckue kimetku Hfr, omnako, Taxke siBistorcs Leu’. Ecim mbl mpocTo
BBICEEM KIIETKM Ha TaKyl Cpelly, TO CpPeId BBIPOCIIMX KOJOHMA OyAyT Kak
KJIETKH PeKOMOMHAHTOB Leu’, Tak ¥ KJICTKH MY>KCKOTO POIUTEIHCKOTO IITaMMa.
[ToaTOMY HEOOXOAMMO TAKKE MIPOBECTH CEJIEKIIUIO MPOTUB MY>KCKOTO JOHOPHOTO
mTaMMa; 3Ta MOpoLeaypa Ha3bIBAaETCA KOHTpCENeKUuuen. [lns KOHTpceleKuuu
4acTO MCHOJB3YIOT aHTUOMOTUKHU WM OakTeprodar, K KOTOPOMY UyBCTBUTEJIECH
MYKCKOM IITaMM.

Cenexkuus U KOHTPCEJIEKIMA — 3TO MPOCTO pa3Hbl€ Ha3BaHUSA OAHON U TOU
xe npouenypbl. OQHAKO MPAaBUIBHOE UCMHOJIB30BAHUE ITUX TEPMHUHOB JACT HaAM
BO3MOKHOCTbh OXapAaKTEPHU30BaATh JOHOPA U PELMIIMECHTA IMPU OMUCAHUU KAXKIOTO
ckpemuBanusa. CorjgacHO JOTOBOPEHHOCTH, MbI MHUIIEM, YTO CEJICKIHUA
NPEANPUHUMAETCA NPOTUB PEUUNUEHTHOTO, WJIM JKEHCKOro, IITamMMma, a
KOHTPCENEKIMS — MPOTUB JOHOPHOTO, HJIK MY>KCKOT0, IITAMMA.

KoHTpcenekuno mpoTUB TOHOPHBIX KIIETOK BHEPBBIE IIUPOKO MPUMEHUI
X3lcC, KOTOpBIE HCIOJIb30BaIM CTPENTOMULMH I TMOJABJICHUS JaJbHEUILETO




pocTa JOHOPHOI'o0 mraMma H (I)ar T6 — I yAAJICHUS 4YBCTBUTCIIbHBIX KJIICTOK

Hfr.

Yacto npu ckpemuBanusx Hfr ¢ F- kinerkamu u naxke npu nepenoce F'-
(bakTopoB B peuunueHTHble KiIeTku F" oka3piBaeTcs HEBO3MOMXHBIM MPOBOJIUTH
0oTOOp PEKOMOMHAHTHBIX KOJIOHMW WM KOHTPCEJIEKIHUIO MPOTUB MYKCKOIO
poautens. 31ech XK€ Mbl XOTENH Obl MOAYEPKHYTh, HACKOJBKO HEOOXOIUMO
NPOBOANTH KOHTPCEICKIUIO TMPU CKPEIIMBAHWU OaKTEepHil, TaKk Kak 4YacTo
HAYMHAIOIIME UCCIIEIOBATEN 3TUM IIPEHEOpEratoT.

B Tabnuue 3 mpuBeneHbl areHThl, KOTOPbIE OOBIUHO YMOTPEOISIOTCS AT
KOHTPCEJIEKIIMH, U YKa3aHbl HEKOTOPBIE UX NPEUMYILECTBA U HEJOCTATKH.

TaOmuma 3.
ATeHTbI, 00BIYHO UCTIOJIb3YEMBIE 1JI1 KOHTPCEIEKLUU
AreHT IIpeumymiecrsa Henocratku
Crpentomunus 1. Haet unctoiii poH gaxe Ha | 1. TpyaHO BBIAEINUTH
OoraToii cpejie mpu OOJIBIIIOM | CTIOHTAHHBIE YCTOWYUBEIE
KOJIMYECTBE KIIETOK. MYTaHThI; B OOJIbIIUHCTBE
2. YcTroiuuBBIE pEBEPTAHTHl | CIIy4aeB AJIA CO3/1a HUs
BO3 HUKAIOT OYEHb ITaMMOB Str’ pUXOaUTCs
penxo(<10719). UCIIOJIB30BATh.
3. [IpensaTcTBYET TpaHcaykuuio ¢arom P1.
MIOBTOPHOMY ckpemyBanuio | 2. [logaBnsieT nericTBue
Ha YalllKe; HAWIYYIIHA areHT | HEKOTOPBIX nonsense-
JUISI DKCIIEPU MEHTOB I10 CYIIPECCOPOB, OCOOEHHO
[IPEPBIBAHNIO KOHBIOT AU CyIpeccopoB Su2 U KOAOHA
kinetok Hfr. VYT'A.
4. O6nanaet OaKTEPUIIUTHBIM
NEHUCTBUEM; NTPENSATCTBYET
MEPEKPECTHOMY MMUTAHUIO
KJIETOK ITPU CKPEIIMBAHUSAX B
OTIIEYaTKaXx.
Hamnnukcosas 1. BeicTpo Onokupyer 1. Ecaun Ha yanmku
KHCJIOTa KOHBIOra- IIUIO JaXke Ha BBICEBAETCS MHOIO KJIETOK,

Yalikax; peKo- MEHIyeTCs
IU1s1 OTIBITOB C TIpe-
PBIBAHHEM KOHBIOTAIUU B
TEX CIy4asiX, KOTJ1a HeJb3s
UCIIOJIb30BaTh
CTPENTOMULIHH.

2. YCTOWYMBBIE MYTAHTHI
BBIJICJINTH JOBOJIBHO JIETKO,
TaK YTO 3TOT MAPKEP MOKHO
oe3

TpyJa BHECTH B

TO MIPOUCXOJIUT CUIIbHBIN
pocT dhoHa. OObIYHO, YTOOBI
(G oH He MellIall, Ha Yaliky
HaJI0 BbICEBaTh He 60seel(’
KJICTOK.

2. MHorue myranuu
PE3UCTEHTHOCTU YaCTUYHO
CyHpeccupy ITCs ajieiemM
recA.

3. He moeT OBITH
WCTIOJIb30BaH MpHU




OOJIBIIMHCTBO IITAMMOB.

CKpEIIMBaHUSX B
oTreYyaTKax, Tak Kak
OBICTPO OCTaHABJIMBAET
cunte3 JIHK.

CHeKTUHOMUIINH

1.YcroitunBbie peBepTaHThI
BO3HUKAIOT KpalHE PENIKO.
2.J1aeT uncThiii (HOH.
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HE pEKOMEHYETCS st
MCTIONB30BaHUs TIPU
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AKCIIEPUMEHTAX C
NpephIBAHIEM KOHBIOTAIIH
OTpaHUYCHO, TaK KaK
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CKPEILMBAHUS.

3. Hy>XxHO mosyyaTs JI13aThl




(bara; HYKHO HCIIOJIb30BATb

Oosbive U30BITKU (para
(100:1).

Jlokyc riff, HampuMep, MOKHO TEPEHOCUTH NP CKPENIMBAHUH M3 KIETOK
Hfr B xnetku F- u npoBoauth 0T60p Ha yCTOWYMBOCTH K pudamnuuuny. B sTom
cllydae AJisi KOHTPCENEKIMH JOJDKEH HCIOIb30BaThCsl Apyrod mapkep. OaHako,
MHOTHE aJUleJN YCTOMYMBOCTH K aHTUOMOTUKAM SIBISIIOTCS PELIECCUBHBIMHU U
no3ToMy i cerperauud pekomOuHaHTOB Rif" TpeOyeTcs, 4TOOBI mPOILIO
HECKOJIbKO reHepanuii. Tak kak yJoOHee BhICEBAaTh HA YalIKW HEMOCPEICTBEHHO
KOHBIOTAIIMOHHYIO CMECh, JJI CEJIEKIUU MPEANOYTHTEIFHO HCIOJIb30BaTh TE
MapKepbl, KOTOpPbIE IO3BOJSIIOT MPOBOJIUTH BBICEB CMECH NPSAMO Ha YalllKH,
HanpuMep, MapKepbl HOTPEOHOCTH B MUTATEIbHBIX BEILIECTBAX.

Pocm pona

Ha ¢oH, KOTOpBIil BbIpacTaeT Npu CKPEIMBAHUN OaKTEPHd, CUIBHO BIUSET
BbIOOp MapKepoB AJis CEJIEKLUUU U KOHTpCeNeHIUU. YeM cuibHee (POHOBBIN pOCT,
TEM TpyaHee HaOMo0JaTh KOJOHMM PpPEeKOMOMHAHTOB. DOHOBBI  poOCT
YBEJIMYUBACTCS KaK B PE3YJIbTATE PEBEPCHIA, TaK U B pE3yNIbTaTe TOTrO, YTO OJIOK,
BBI3bIBAEMBIA MyTalMed, MOXET ObITb HeaOCOMIOTHBIM (T. €. BO3MOXKEH
OCTAaTOYHBI POCT HEMYTAaHTOB, HECMOTpPs Ha OTCYTCTBHE MHTATEIHHOTO
BElIECTBA  WJIM  MPUCYTCTBHE  aHTHUOMOTHKa). Hekotopble  Mapkepbl
00yCIIOBIMBAIOT 0OJiee CHIIBHBIN OCTaTOYHBIM pocT, yem apyrue. Kak mpasuio,
MapKepbl MOTPEOHOCTH B BUTAMUHAX NAIOT Oosiee ciaaOblii OJIOK, 9YeM MapKephl
NOTPEOHOCTH B AMUHOKHUCIIOTaX Wi caxapax. Ha (oHOBBII poCT MOXKET BIUATH
TaK)K€ IEPEKPECTHOE MUTAHHE KIETOK. OHO NPOMCXOAWUT TOrJa, KOTJa OJHU
KJIETKU BBIIEISIOT B CpeLy INUTATEIbHOE BEIIECTBO, a JAPYTrHe, KOTOPBIM 3TO
BEIIECTBO HEOOXOUMO, UCTIOIB3YIOT €r0 JIJIsl CBOETO POCTA.

Pazpemienue, KoTtopoe JOCTMraercs Mpu JOOOM  CKpELIMBAaHUH,
OTpaHUYEeHO TEM, YTO B OAKTEpPHAIbHOW MOMYJSALMHU MPUCYTCTBYIOT PEBEPTAHTHI
no OOJBIIMHCTBY MapkepoB. [loaToMy jKenaTenbHO UCHOJIb30BaTh TaKue
MapKephl, JJIs1 KOTOPBIX XapaKTEPHA HU3KAsl 4aCTOTa PEBEPCHUN.

Memoowl onmumulauuu Hacmomnvl CKpeuiuearnusi

Jnsa ckpemuBanuii Hfr u nepenoca snucom (masmunnas JJHK, cnocobnas
BCTPaMBaThCSI B XPOMOCOMY) B JKHMJIKOH KYyJIbTYpE PEKOMEHAYETCs COOII0aTh
HECKOJIBKO yCJIOBUH.

I. Bce ckpemmBaHUs JKeJNATEIbHO MPOBOAUTHL Tmipu Temmneparype 37°C
(Temrieparypa 3aBUCHUT OT IITaMMa C KOTOPBIM MbI Oyjaem paboTaTh). B Hamem
cilydae 3To KynbTypa E. coli , ontumaibHas Temneparypa st kotopoit 37°C.

2. KynbTypy AOHOpa cieayeT BbIpallMBaTh B Ooratoil cpeie A0 IUIOTHOCTH
2x10%—3x10%  xm/my, mpuYeM  KyJabTypa  JO/KHA  HAaXOOWThCA B
AKCIIOHEHUMANbHON (¢aze pocta. [ocTturimme O0oJjiee BBICOKOW TMIOTHOCTH
KyJIbTYphl ~ CKpEUIMBAIOTCSI C  MeHblIed  3ddexkTuBHOCTRIO.  MHOTHE
UCCJIeIOBATENN CUUTAIOT, YTO 3(PPEKTUBHOCTDh CKPEIIMBAHUS BBIIIE, €CIH KIETKU
F- Taxxe HaxonsATCs B 3KCHOHEHLMAJIBHOW (pa3ze pocTa, MO3TOMY >KEIaTesbHO
MCIIOJIb30BaTh TAKKE U CBEKEBBIPALICHHYIO KyJIbTYPY PELIUIIUEHTA.




Jlnst Tex SKCHEPUMEHTOB, KOTOPbIE NPOBOJATCS TPYNIoi, ynoOHee

OPUTOTOBUThH CBEKHUE HOYHBIE KYJIBTYPhI IOHOPA M PELMIIMEHTa U YTPOM Mepea
AKCIIEPUMEHTOM KYJIbTYpPY JIOHOpAa pa3BeCTH B CBEXKEH JKUIKOW cCpele B
otHomenuu 1:40, a KynbTypy penunueHta — B oTHomeHuu 1:20. UrToOs
MOJIYYUTh MaKCUMaJIbHYI0 3(PGdeKTUBHOCTh cKpemmuBaHus kietok Hfr (uto
KEJNATeNIbHO JUISl JIKCIIEPUMEHTOB C TMPEPHIBAHUEM KOHBIOTAIUHU), CIIEAYET
HCIIOJIb30BaTh COOTHOIIEHHE, N0 KpaiiHel mepe, 10 kierok F~ Ha ooHY KIIETKY
Hfr. B »stom cmydae o0e KynbTypbl, W JOHOpa, W PEUUINHUEHTA, OJDKHBI
HaXOJIUThCS B JKCIOHCHIMAIBHON (ha3e pocTa W TMEepea CMEIIMBAHHEM HMETh
WIOTHOCTE 2% 103—3%10% xir/mu1.
3. XKemarenpHo, 4TOOBI BO BpeMs CKpPEIIMBAHHUS MPOBOJAWIIACH alsparus. Jlis
ATOTO JOCTATOYHO OCTOPOKHOIO TOKAYMBAHUSL (PHEPIMYHOE BCTPSIXUBAHUE
paspyiiaeT KOHBIOTUPYIOIIME TMapbl) WX MPOCTO TOro, 4YTOOBI OTHOIICHHE
MOBEPXHOCTH JKUJKOCTU K €€ 00beMy ObUIO JOCTaTOYHO BBICOKMM. Brosne
yIIOBJIETBOPUTEINIbHBIE PE3YJIbTAThI 1AI0T, HAPUMED, CIETYIOIINE YCIOBUS: €CIH
B K0j10e Opnenmeiriepa Ha 100 My HaXOaUTCS 5 MJT JKUJKOCTH, WU B KoJIOE Ha
250 M maxomutcs 10 M JKMAKOCTH, WM, HAKOHeEI, B Koiaoe Ha 500 wmi
HaxoautTcss 20 M kuakoctu. Eciam 00beM cMecH He NpEeBBIIAET HECKOJIBKUX
MUJUIMJIUTPOB, TO MOKHO HCIIOJb30BaTh TAKXKE aHAJUTUYECKUE MPOOUPKH,
KOTOpBIE TOMEIIAIOTCA Ha BHEIIHEE KOJbIO KpyroBod kawanku npu 30—33
00/muH, TepmoctatupoBanHoi nipu 37 °C. [locneanee Hanbosee mpueMIeMo IS
MEPEHOCa AIUCOM.

Ilepenoc snucom. Illpamas cenexkyus.

CxkpemmBas mramm CSH23 (Str*) co mrammom CSH50 (Lac™Pro Str'), mbi
xoTuM nepenectu pakrop F'lac’ pro’ uz mramma CSH23 B mrramm CSH50. Do
MOXXKHO  TIpojenaTh  JIByMsl  crmocodamMu.  MOXHO  MpPOCTO  BBICEATH
KOHBIOTAIIMOHHYKD CMECh Ha YallKH C TJIOKO3HOM MWHUMAIBHOW Cpenou u
ctpenTomMuiiuHoM. B 3Tom cnyuae Bce kierku CSH23 Oynyr yOutsl
CTPENTOMULIMHOM. Tak Kak KJIETKa-pEUUIHEHT HE MOXKET PacTd B OTCYTCTBHUE
NPOJIMHA, HA CEJIEKTUBHOM Yalike o0pa3yroT KoJIOHUHU TobKo Te kineTku CSHS0,
KoTopbie moayuunu (akrop F'lac'Pro® or xiaerok CSH23. Takum o6pazom
IPOBOAMTCA ceneKuus KieTok Pro*Str® (Puc. 2). U, Ha000pOT, MBI MOXEM
KCMOJI30BaTh YalIKU C JAKTO3HOW MUHHUMAJIbHOW CPEION. U CTPENTOMULIMHOM U
oT6upaTh Kietku LacPro"Strk. 1 B Tom, 1 B Apyrom ciiydae mpoBOAUTCS HPSMON
0TOOp UCKOMBIX TUTIIIOUIOB.
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Ecau pacTtyr  TOJBKO HCKOMBIC PCHUIIMCHTHBIC  KJICTKU (I/IJ'II/I,
COOTBCTCTBCHHO, peKOM6I/IHaHTBI), HO HC pacTteT HU OJUWH U3 HCXOIAHBIX
POANTCIILCKUX HITAMMOB, TO HC 00513aTeILHO MMPOBOJANTL CKPCIIMBAHNC B )I(HI[KOI;'I
cpeac. B »stom CiIyda€ YaCTO HCIIOJB3YIOT CIOT-CKPCIIMBAHUC WA
«CKPCHIMBAHUC B OTIICHATKAX».

Cnom-ckpewiuganue.

[lepenoc ¢daxtopa F' mpoucxoguT He TOJBKO MNpPH CKPEUIMBAHUMU B
KUAKOM OyJbOHE, HO U HAa MOBEPXHOCTH YallKW C arapom. Jljis mpoBeaeHUs
ONMMCAHHBIX BBIIIE CKPEIIMBAHUM YalllKy C IIFOKO3HOW MUHUMAJIbHOUW cpenoi u
CTPENTOMULIMHOM DPa3JIeisioT Ha TpU cekropa. Ha oauH cexkTtop macTepoBCKOM
MUATMETKON HAHOCAT KAIUII0 3KCMOHEeHIManbHOH (1) KynbTypbl goHopa (CSH23), a
Ha JPYroM CEKTOp — KaIUTIO KyJbTYphl peuunueHTa. Ha TpeTtuit cekTop HaHOCST
BMECTE KaIUIM KYJbTYypbl JOHOpPAa M KYyJbTYPbl PELUUIIMEHTA, HPHUYEM KaIllio
KyJbTYpbl JIOHOpPA HAHOCAT MOBEPX KaIIM KyJIbTYpPbl PELMIIMEHTA IOCJIE TOrO,
KaKk nociuenHsas nojacoxHer. Korga HaHeceHHbIE KalulM MOJCOXHYT, YallKH
uHKyOoupytoT npu 37°C B Teuenne HOUM. CIIOIIHOM POCT JOJKEH HAOII0aThCs
TOJIBKO B TEX MECTAaX, [JIe¢ HAHECEHBI BMECTE U JIOHOP, U PELIMIHUEHT.

C nomol1po 3y00UUCTKH MBIl MOYXKEM OTOOpAaTh KJIETKHU U3 LIEHTpa MATHA U
IPOBECTH UX OYHCTKY, pACCEsB IITPUXOM JIJIsi 00pa30BaAHMS OTIAEIBHBIX KOJOHHM.
YtoOsl pe3ynbTat 0L 00Jiee YETKUM, YaLIKHU CIeAYET XOPOUIO MPOCYIHTh. J1is
ATOTr0 MPUOTKPHITHIC YAIIKH MOJCYIIMBAIOT B TeueHue 2 4 npu 37°C. ITOT MeTOo
yI00EeH TeM, YTO C €ro MOMOIIbI0 MOXKHO MOJIy4aTh 10 8 JUIUIOWOB Ha YallIKy.
JUisi KOHTpCENEeKIMH Jydllleé BCEr0 MCIOJb30BaTh CTPENTOMULMH. Tak Kak




HaJIMAMKCOBasg Kuciora OvicTpo noaamiseT cuHTe3 JIHK u mpenorspaiaer ee
nepeHoc, ciaeayeT uzderaTb NPUMEHEHUS! ATOTO areHTa Jisi KOHTPCEJIEKINHU Mpu
CKpeuIMBaHuM Ha yvamkax. MHorma oTOopy peKOMOMHAHTOB MOXKET MeEIIaTh
OyJIbOH, KOTOPBIM MOMAaJaeT Ha 4YalllKy BMECTE C Kamied KyJIbTypbl, OCOOEHHO
€CJIM JUIsl KOHTPCEJIEKIMH UCIOJIb3YeTCs MapKep ayKCOTpOoPpHOCTH (MOTPEOHOCTH
B TNUTATEJIbHOM BEIIECTBE), & HE MapKep YCTOMYMBOCTH K JIEKAPCTBEHHOMY
npenapary.

Ckpewjusanue 6 omne4amrax.

O¢ddexTUBHBIA METO NJIsl MPOBEACHUS CKPEIIMBAHUA OOJBIIOrO YMCia
ITAMMOB COCTOHUT B TOM, YTO JEJIAETCS OTHEYATOK C YAIIKH, HA KOTOPYIO IO
mabjaoHy HaHeceHO 70 50 TOHOPHBIX IITaMMOB, Ha ra3oH mTamma F-. CHauana
MPUTOTABIMBAIOT UCXOIHYIO YAIIKy ¢ 00TaTON Cpefoid, Ha KOTOPYIO MO MIa0IoOHy
HAHOCST CBEXKEBBIPAILICHHbIE KOJOHWU W TOCIE 3TOr0 MHKYOMPYIOT B TE€UCHHE
6—8 4. CBexyw HOYHYIO KyubTypy peuunuenta (0,1 wmi1) paBHOMEPHO
pacrpenensoT 0 NOBEPXHOCTH CEJIEKTUBHOM 4Yalmku. Kak TONBKO CEeleKTUBHAsS
yamka II0JICOXHET, Ha HEe [IeJAIT OTNEeYaTOK C HCXOAHOM  YalllK|.
[IpenmyIiecTBO 3TOr0 METOAA 3aKIFOYAETCA B TOM, UYTO C €r0 MOMOIIBI0 MOXKHO
HCCIIEIOBATh JIOHOPHBIE CBOMCTBA cpazy S0 KOJIOHUIA.

OnbiT 1 CxpemnBanue E. coli CSH23 x CSHS0

Mamepuanvt u 0b6opydosanue

Kynerypsl mtammoB E. coli CSH23 u CSHS50, xpyroBasi TepMocTarupyemas
Kadajka, bapxart u 60JIBaHKa JJIsl OTIIEYATKOB (PEIUTUKATOP ), TUTIETKA

Pacmeopbt

OyJIbOH LB, MHUHUMaJIbHAs arapu3oBaHHas cpena C TIJIIOKO30M U
CTPENTOMULIMHOM, MUHUMAaJIbHAsI arapu30BaHHas Cpella C TIIFOKO30M, IMTPOJIMHOM
U CTPENTOMULIMHOM, MHANKATOPHAS cpefia ¢ apaOMHO30M

Memoouxa
HImamm Ilon I'enomun BaofCHble
ceoticmea
CSH23 Fllac* proa*, B+ Alacpro) supE Strs
spc thi
CSH50 F ara Alacp r 0) Lac Pro Str*
strA thi
1-11 Oenw

1. ITonpacTuTe cBEXHE HOYHBIE KYJBTYpbl JOHOpa U peuunueHta. s 3toro
pa3BeuTe KyJbTypy AOHOpa B oTHoIIeHHH 1:40, a KylabTypy peUHUIIHEHTa —B
otHomenuu 1:20 u mukyoOupyiire ux npu 37° C 1o Tex mop, Mmoka MIOTHOCTb
KYJIbTYpBI IOHOPa He JocTurHeT 2% 108—3x108 knerka/m.

2. [IpuroToBTE KOHBIOTALIMOHHYIO CMECh, CMEIIAB B AHAIUTUYECKON MPOOUpKe
1o 0.5 MJT KaKI0M U3 3TUX KYJBTYD.



3. IlomecTuTe mpoOupKy Ha KpyroByro kadanky mpu 30 o6/mun u 37°C Ha 60
MuH. 4. Ilocne unkyOamuu BoiceiTe 1o 0.1 M pa3BeneHuit 102, 10* u 107 Ha
YalIKd ¢ MUHUMAJIBHOW CPENO, TIIFOKO30M U CTPENITOMHUIIMHOM.

B kadecTBEe KOHTpOJICH BBICEWTE HA YaIlKK Takxke OTAenbHO mo 0.1 mn
passenenuii 102 monopa um peumnmenta. [l TOro 4toObl BO3MOKHO OBLIO
onpenenuTsh 3PPEeKTUBHOCTh NMEPEHOCA, BHICEUTE TAK)KE HA CEJIEKTUBHYIO YAllIKy
¢ ipostnoM 0.1 Mt pasBenenus 10~ KylIbTypbl pELUNIUEHTA.

MOo>kHO TakKe He JIeaTh pa3BeICHH, a B3sTh NETIeH mpooy u3

KOHBIOTAIIMOHHON CMECH U PACCETh €€ TPUXOM MPSIMO Ha CEJIEKTUBHYIO
yamky. B 3ToM ciiydyae Ha KaxJ0i Yaike MO>XKHO ITPOBECTH 10 8 CKPEILIMBAHMA.
2-11 u 3-11 OHu
1. OOcnenmyiiTe 4YamKd ¥ TOACYATANWTE, KAKOE KOJMYECTBO JUILIOWIOB
o0pa3oBasioch Ha | MJI KOHBIOTAITMOHHOM CMECH, a TaKKe KaKOM MPOLEHT KIETOK
B nonysisiiiut CSHS0 nmonmyuwniu nipu ckpentuBanuu F'-dakrop.
2. IIpoBens TectupoBaHUE Ha Mapkep Ara, JOKaKUTE, YTO T€ KOJOHHUH, KOTOPBIE
BBIPOCJIM Ha CEJIEKTUBHOM YallKe, JEUCTBUTEIBHO SBIIAIOTCA MO MPOUCXO0XKICHUIO
CSHS50. ns storo OTOEpUTE HECKOJIBKO OTACIBbHBIX KOJOHMH M pacceuTe
IITPUXOM Ha WHJIMKATOPHOM yYallke ¢ apabuHO030# (WM HAa MUHMMAJIbHOW Yallke
¢ apabuno3oii). [Tomuute, uto CSH23 siBsercs Ara’, a mrramm CSH50 — Ara'.

OmnpiT 2 ITepenoc muiasmMua Ouogeraganu HapTaauHA B peMIIMEHTHbIE
LITAMMBI B IIpoLecce KOHbIOTaluu

Mamepuanst u 00opyoosanue

Kynbtyps rrammoB Pseudomonas putida BS 394 (pNF142) cys'Nah™ u
Pseudomonas aureofaciens BS 1393 Nah", kpyroBas TepMocTatupyemMasi
KayaJyika, MUTETKH, IIMaTeNb

Pacmeopui
oynboH LB, MuHUMAanbHas arapu3oBaHHas cpeaa, HadTaauH

Memoouxa
1-0enw

1. BoipacTuTh CBEXHE HOUHBIE KYJIbTYPBl JOHOPHOTO (Pseudomonas putida BS
394 (pNF142) cys'Nah") u perunuentroro (Pseudomonas aureofaciens BS 1393
Nah™ ) mrrammoB.

2. 1 M7 KyapTyphI JOHOpa BHOCAT B 9 M1 cpenbl LB-0ynboH, mogpaniuBaioT B
TE€4YEeHHE 3 4acoB.

3. 110 0.1 Mmn KyabTypbl JOHOpPA U PEUIIMEHTA KanaroT Ha yamky lletpu,
COJIEPIKalIYIO arapu30BaHHYIO CPELy.

4. Yamky I[lerpu nomemarot B repmoctat 24°C Ha 12 yacos.



2-0€enb

1. CmpiBaem ¢ yamku [letpu Boipocuyto KynbTypy. st 3Toro BHocuM 1 mi
(du3pacTBOpa U IINATEIEM TIIATEIILHO CHUMAEM KYJIbTYPY.

2. 0.1m11 KyIBTYpHI LINIAaTENEM BbiceBaeM Ha vaiky [letpu, conepsxariyto
CEJICKTUBHYIO CpeAy JUlsl 0TOOpa TPAaHCKOHBIOTAaHTHBIX IITAMMOB (MUHEpaIbHAS
cpena ¢ HadTanuHoMm). Hadranuu BHOCKTCA Ha KpbIKy yamky [letpu.

3. CenekTHBHYIO HallKy romMeiiaem B tepmoctat 24°C Ha 48 yacos.
4-0env

IIpoBepsiem vamku [leTpy Ha HamMuMe KOJIOHUK TPAHCKOHBIOTAHTOB.
PaccunThiBaeM 4acTOTy CKpeIMBaHus (KOJIMYECTBO BBIPOCIINX
TPAHCKOHBIOTAHTOB Ha KJIETKY JIOHOPA).

Ipumeuanue

JIOHOPHBIN U PELMITMEHTHBIN TaMMBbI HE pacTyT, Tak Pseudomonas putida BS
394 (pNF142) cys’Nah™ He pacrer B cpesie 6€3 aMUHOKHCIOTHI IIUCTENH, a
Pseudomonas aureofaciens BS 1393 Nah™ He cnoco0eH ucnosib3oBaTh HapTaIUH
B Ka4eCTBE HCTOYHHKA yTIepoja u dSHepruu. [[o3ToMy Ha yamkax BBIPacTyT

TOJBKO KOJIOHWU TPAHCKOHBIOTAHTOB Pseudomonas aureofaciens BS1393
(pNF142).

3. Otobpate 0,5 mi cpempl ¢ KIETKaMH MJIS ONPEISICHUS HadaIbHOU
KOHLIEHTpauuu Kierok. Chenarb CepHr0 JECATUKPATHBIX pPAa3BEICHUN B
¢uspactope. 0.1 mn u3 passenennit 10° u 10 nocears Ha yamku ¢ Goraroi
arapu3zoBanHoi cpenoi. Yamku Iletpu uHKyOMpoBaTh NHpU ONTHMAIBHOM
TEMIIEpaType B TEYEHUE CYTOK. 3aTEM MOJICUYUTATh BBIPOCIINE KOJIOHUHU.

4. Tlomectuth cpeay ¢ kieTtkamu B yamky llerpu. Yamky mnoctaBuTh moj
uctouyHuk Y ®-m3nyuenus (paccrosiaue 30-60 cm). Bpems obmyueHus: KyibTypbl
3aBUCUT OT H3Yy4aeMOro MMKpoopranusma. Yepe3 untepBansl B 30 cexkyHA
otoupath npoosl (30, 60, 90, 120, 150 c).

5. Caenatp pa3BeieHUs U3 OTOOpaHHBIX MPOO M IMOCESTh HA YalIKU C OoraTou
arapM30BaHHOM cpenioii passenenus 102, 107, 104, 107,

6. Yamku 3aBepHYTh B TEMHYI Oymary, 4ToObl H30€XaTb BO3AEUCTBUSA
ocsemieHus. Yamku [lerpy uMHKYOMpOBaTh NpH ONTHUMAJIBHOM TEMIIEpaType B
TE€YEHUE CYTOK.

7. IlogcunTath BBIPOCIINE KOJOHHH.

8. TlocTpouTh KpPUBYIO 3aBUCUMOCTH BBI)KUBAEMOCTH OT JJIUTEIbHOCTU Y D-
o0JTydeHus.

Ilpumeuanue

[lepen ucnonb3oBanueMm YD-UCTOYHUK TOJDKEH OBITH 00SI3aTENBHO MPOTPET B
TeyeHue no kpaitHeir mepe 30 muHyT. OOmydeHHUE TPOBOAUTH B OTCYTCTBUU
IIPSIMOTO OCBEILICHHUS.

Koumponwvnwie éonpocol

1. /laitme onpedenenue nOHAMUIO «(KOHBIO2AUUAY.

2. B uem paznuuue «MyMHcCKUxX» U «HCEHCKUX» K1emok?




3. Kaxoé npunyun omoopa peKoMOUHAHMHBIX WM AMMOE?

4. Hazoeume ocnoeHble azeHmbl, KOmMopbvle 00bIYHO YNOMPEONAIOMCA 0
KOHmpCeneKyuu, u yKaxcume ux npeumyu,ecmea u neoocmameu?

5. Kaxoevl memoowvt onmumusayuu uacmomul cKkpeuwjyueanusn?

6. Kakue memoouwl ckpewjusanus cyujecmeyrom?

JIABOPATOPHAS PABOTA Ne 7.
QJIMMUHALUA IIVIASMUL HA TIPUMEPE IIJIAZMHU |
MHUKPOOPI'AHU3ZMOB-JAECTPYKTYPOB, YYHACTBYIOIIIUX B
BUOJIETPAJIAIIMA TOKCUKAHTOB OKPYKAIOIIEN CPE/IbI
Llenv OCBOUTH METOJT AUMUHALMY TUIA3MU U IPOBECTU ANMUMUHALMIO MJIa3MHU/T

y mpaMma —JiecTpykropa HadTanuna Pseudomonas sp. NF142 (pNF142)

Ocnosnble noiodHcerus

[Tna3mMuabl HE ABISIOTCS 00S3aTEIHHBIM KOMIIOHEHTOM I'€HOMa MPOKapHOT,
a CJedOBaTEIbHO, HE COAEPKAT TEHETHYECKOIO MaTepHhalla, COBEPIICHHO
HE00X0IUMOro JijIsi OakTepuaabHON KIETKH, IO KpallHel Mepe B ONpeaeICHHOM
IUana3oHe HOPMAJIBHBIX POCTOBBIX YCIIOBUH. Tak, Harnpumep,
AKU3HECTIOCOOHOCTh OaKTepUalbHBIX KJIETOK, HE COJepKalluX IJIa3MU/IbI
PE3UCTEHTHOCTH K JIEKAPCTBEHHBIM COCIWHEHUSIM, HE CHU3MUTCSA IPU YCIOBUH,
YTO B CPEJAE HE MPUCYTCTBYET HU OJHO U3 ATUX BemecTB. HanpoTtus, nosiBneHue B
KJIETKE TUIA3MHUJBI YaCTO CHMKAET CKOPOCTb €€ Pa3MHOKEHUA. XOTs IUIa3MHUJIbI
PEIUIMUNPYIOTCSI CUHXPOHHO C pEIUIMKAUEeW XPOMOCOMBI M KIETOYHBIM
JIeJICHHEeM, B TIPOIEcCe KOTOPOro 0Opas3yrolMecss KIETKH HAcHeAyIOT KOIHUIO
(xomuM) mIa3-MuJ, OJAHAKO B MOMYJSIMUA C HEKOTOPOH, OOBIYHO BEChMa HHU3KOM,
YaCTOTOM BO3HUKAIOT KJIETKH, HE COAEpKAIIME IUIa3MUbl. HacToTa MOSBICHUS
TaKUX KJIETOK MOKET ObITh 3HAUUTENLHO MOBBIIIEHA C MOMOIIBI0 AKPUAMHOBBIX
KpacuTenei, OpOMHCTOTO AITHAUA, pUPaMIUIMHA, TOJCHWICYIb(paTa HATPUS.
Takoit ke 3¢deKT MOKET OKa3plBaTh THMHUHOBOE TOJIoJaHUE. YTEeps KIETKOU
IJIa3MHUJIbI [OJy4Yniia Ha3BAHHE «IMMHHALIMKY IJIa3MHJIbI WIA «U3J1€YHBAHUS
(ot mmazMuael). DPGEKTHBHOCTh W3JICUMBAHUS 3aBUCHT OT THUIIA TIJIA3MHIBI,
AIMMUHHPYIOLIETO areHTa W YCJIOBUW oOmbITa. Tak, Hampumep, aKpUIHUHOBBIMI
OpaH)XeBbId »nuMuHUpyeT F-mmasmuay, HO He 3(PQEeKTHBEH B OTHOLICHHH
IUIa3MUJ] PE3UCTEHTHOCTU JHTEPOOAKTepuid, ycTymas B 3TOM OTHOILIECHUU

OopomucTomy 3TuAMI0. UTO KacaeTcs mia3Mul OHOJerpajaluy MCEeBJOMOHA, TO



0Ka3aJIoCh, YTO €IUHCTBEHHBIM COCIUHCHHEM, W3JIICUUBAIONIAM KJIETKH OT
naHHBIX Tazmu, seisercs mutoMuiinH C (Chakrabarty, 1972). KonmnenTtpamms
AIMMUHHUPYIOIIETO areHTa, Kak MpaBuio, JOJDKHA OBbITh CyOMHTHOMpYIOIIECH B
OTHOIIEHUU POCTa KyJIbTypbl. D(O(PEKTUBHOCTH ACHCTBUS IIUMHHHUPYIOMIETO
areHTa MOXKET 3aBUCETh OT TeMIIepaTyphl. Tak, MUK SITUMUHUPYIOMIETO JEHCTBUS
S-aMuHOaKpUIMHA HAOJIIOAAeTCs MPU BhIpAIIMBAHUM KJIIETOK E.coli, coaepkamux
mwiazmuay F, mpu 42.9°C. [lockonpKy peruivkanis HEKOTOPhIX IUIa3Muja Oojee
TEPMOYYBCTBUTENIbHA, Y€M  peIUIuKaIus  OaKTepuadbHONW  XPOMOCOMBHI,
BBIpAIIMBAaHUE KJIETOK MPU TMOBBIIMICHHOW TEMIIEpaType MOXKET CIIOCOOCTBOBATH
WX W3JCYMBAHUIO OT IUla3Muabl. HekoTopeie  MyTareHbl, Hampumep,
HUTPO30TYaHUIUH, TAK)KE€ MOTYT JIMMUHUPOBATH TIJIa3MHU/IbI.

He cnenyer 3a0piBaTh, 4TO OOJBIIMHCTBO DSIMMUHHUPYIONIUX AareHTOB
CIOCOOHBI MHAYIIMPOBATh MYTAIIMH, OJHAKO OOJIBITMHCTBO MYTAaHTHBIX IITAMMOB
OTJIMYAETCS OT U3JICUCHHBIX CIIOCOOHOCTBIO K 00pa3oBaHUIO peBepTaHTOB. Kpome
TOTO, TIOCKOJIbKY MHOTHE TUIa3MUbI JETEPMHUHHUPYIOT HECKOJBKO CEJICKTUBHBIX
IIPU3HAKOB, HAIPUMeEpP, PE3UCTEHTHOCTh K Pa3IMYHbIM aHTUOMOTHKAM, MOATOMY
TOYEUHAss MyTalusl WIA JaXe JeJeusi, WHAKTUBHUPYIOIas OJIWH W3 TEHOB
AHTUOMOTUKOPE3UCTCHTHOCTH, YacTO HE 3aTPAaruBaeT T'€HBbI, KOHTPOJIUPYIOIINE
YCTOMYMBOCTh K JAPYTUM AHTHOMOTHKAM, YTO IO3BOJISET OTJIUYUTH MYTAHTHBIC

mTaMMBI OT U3JICYCHHBIX.

Memoouka

1. Kietku BwIpamuBaroT 10 CEPEAWHBI AKCIIOHEHIIMATBLHOW (a3bl M BHOCAT B
cpeny LB ¢ mutomunmaom C [0 KOHEYHOM IIJIOTHOCTH 10 — 10° /M.
Konnenrparus muromuiinaa C coctasmsiert 2, 5, 7.5, 10 Mkr/mit.

2. KynbTypbl uHKYyOHpYIOT 48 4acOB IIPU ONTUMAJILHON TEMIIEpaType B TEMHOTE.
Jlns nanpHEHIero anaimus3a OTOMParoT TOJIBKO KYJIbTYPbl, HE BRIPOCIIHE Ha

IIEPBBIE CYTKH, a BBIPOCIIME HA BTOPBIE.

3. ]_—[J'IH MOJY4YCHUSA OTACIIbHBIX KOJIOHUM KYJbTYPEI BLICCBAIOT HA arapru30BaHHBIC

oorartblie cpepl.



4. KnoHBI MpOBEPSIOT Ha CIOCOOHOCTh PacTH Ha HMHTEPECYIOUIMX CyOCTparax
METOJOM OTHEYaTKOB M Ha Hamnuune mnasmuaHon JHK ckpunHuHrom mno

DKXaparTy.

Pacmeopoi

Murtomuiiua C B KoHIIeHTpaluu 1 Mr/mit; npooupku ¢ 6oratoii cpenoit (LB) mo 2
MJT; YaIIKu ¢ 00TaToOl arapu30BaHHOU Cpeaon

Mamepuanot u 060pyoosarue

tamm Pseudomonas sp. NF142 (pNF142); opOutanpHasi TepMOCTaTUpyeMast

KaydaJlka

Buszyanuzanusa ninazmuanoi JJTHK nmo Ixkxapary

OcHogHble NOJ10IICCHUS

Coopka kamepwl u 3anueka 2ens

K creHke kamepsl BIUIOTHYHO YCTAaHOBUTH CTEKJIO C BbIpe3oM. CHHU3Y K
CTEKITY IPUIIOKUTH GUTUIB U3 16 panoB GUIBTPOBAIbHOM OymMaru, CMOUYEHHBIN B
0.5% oydepe TBE, mnst Toro, 4roObl MpemnsATCTBOBaTh BBHITEKAHUIO araposbl B
HIWKHIOI BaHHy. [lo Kkpasm cTekia MOCTaBUTh MPOKIAJKU TakUM 00pa3om,
4TOOBI OHU TUIOTHO Mpuieranu K gurwito. [Ipmwkare Kk HUM BTOpOe CTEKIo Oe3
BBIPE3a C MOMOLIBIO 3aKUMOB.

3anuTh HEOOJBIIYIO MOPILUIO arapo3bl MEXKIY CTEKJIAMHU U JaTh €l OCTHITh.
3amute B kKamepy =~ 70 mu araposbl. Bepxy ycranoButh Tpebenky. Ilocre
MOJIMMEPHU3AIMH arapo3bl OCIa0UTh (CHATH) BEPXHHUE 3aKUMbI M U3BJIE€Yb U3 TeJs
rpedeHKky. BHOBb 3akaTh cTekia. 3amojHUTh BaHHY M KapMmaHbl B reie (0.5%
oydbepom TBE. Ilepen nHanecenmem oOpa3lioB W3 KapMaHOB, 00pa30BaHHBIX

S3BIYKAMU TPEOCHKH B Telie, yOpaTh ocTaTKu Oy(depa macTepoBCKON MUIIETKOM.



Puc 3. Kamepa 115t BepTHKaJIbHOTO 35IeKTpodopesa:
| — MIaCTUKOBBIC TTPOKIIAIKH C 3AKHMaMHU
2 — BaHHbI 11 Oydepa

3 — rpebeHka

Memooduka

1. BeipacTuTh HOUHYIO KYJBTYpY MUKPOOPraHU3MOB B 2 MJI Ooratoi cpebl LB.
2. Ocanuth neHTpudyrupoBannem KieTku. CIuTh CylepHaTaHT.

3. Ho6aButs 1 M 0.5% TBE k knetkam. PecycnienaupoBath kieTku. OcaauThb
KJICTKH IIEHTPU(PYTUpPOBAHUEM.

4. PecycnieniupoBath kieTku B 20-40mkn TBE ¢ 20% duxonom.

5. B Adeiiku arapo3HOro reiist BHECTH 15 MKII IM30LIMMHOM CMECH

6. Jlo6aBuTh B stueiiku 10 MKII cycrieH3un kieTok . OcTaBUTh Ha 5 MUH.

7. 3aTeM cBepXy OCTOpOKHO HacaouTh 30 Mk SDS-cMecH U TIJ1aBHO
nepeMeniaTh 3y0OUrnCTKOM, HE JOCTUTasi MOJHOTO MEePEeMEITNBAHMS.

8. OcTopoxHO Hacaouth 100 MKJI cMecH BEPXHETO CJI0sI, HE CMEIIUBAs C
HUKHHUMHU CJIOSIMHU.

9. Slueiiku 3aneuyararh pacmiiaBieHHOM arapo3soii (50-60°C)

10. 3anmotHUTE Kamephl anmapata ajs daekrpodopesa 0.5% 6ydbepom TBE



11. IoaxmrouuTh IpUOOP K OJIOKY nMUTaHus. 3aaath pexxum: [=2 mA, U=20V
B TeueHme 1 ygaca, 3atem I =40 mA, U =100 V B Teuenue 2.5 yacos

12. ITo oxonuanuu snekTpodopesa cinuthb Oydep, kamepy pazoopath.

13. I'entb ¢ HUKHUM CTEKJIOM IIOMECTUTH B pacTBOp 3tuauyma opomuaa (1%) Ha

3-5 MuH.

14. OTMBITE reiib Boaoi B TeueHue 10-15 muH.

15. ITocmotpets nox Y d-ceerom Hannuue JJHK

Pacmeopbut
20% ¢ukoa: 2 r ¢pukona pactoputh B 0.5% TBE Oydepe, 06pem pacTBopa

nosecTH 10 10 mu.

JImzoummHuasi cmechb: k 25 mi1 0.5 TBE ngo6aButh 125 Mk pactBopa PHKa3b1
[pH 4.0] (xoHuenTpauus ucxogsoro pactsopa PHKa3sr 10 mr/mn), 5 r ¢pukona,
0.1 M 20% xpacutens opombenona cunero. Ilepen ynorpedieHueM K alluKBOTE
atoit cmecu [160 Mxi] mto6aButh 40 MK p-pa JIM301IMMa ¢ KOHIIeHTpatuei 10
Mr/Mi (pacTBOP JU3OIMMA TOTOBUTCS OTAEIBHO M XPAHUTCSA HEOOIBIIUMU
NOPUHUSAMH B 3aMOPOXKEHHOM BU/e). KoHeuHble KOHIIEHTPAIMN PEAKTUBOB B
cmecu: nuzonuM 400 mxr/mi; PHKaza 50/100 mkr/mi; OpoMdeHonoBblil cuHuii
0.05%; duxon 20%.

SDS-cmech: k 25 M 0.5x 6ydepa TBE nodasuts 0.25 ma 20% SDS,
npurotoBieHHOM Ha TBE u 2,5 r ¢ukona. Koneunsie KOHIIEHTpaIK PEaKTUBOB
B cMecu: SDS 0.2%; duxon 10%.

CMmech BepxHero ciosi: K 50 mi 0.5x TBE no6aButs 0.5 M1 20% SDSu 2.5
¢ukona. Koneunrie KOHIIEHTpaIuu peakTuBoB B cpeze: SDS 0,2%; dukon 5%.
Arapo3a 1%: 100 mn TBE 6ydepa — 1 r arapo3sr

Hcxoonwie pacmeopol

20% opomd¢enonoBblii cuamii (1 r 6poMPEHOTIOBOTO CHHETO PACTBOPUTD B 5
mi 0.5% TBE)

p-p auzouuma (10 mMr/mi AEMOHM30BAaHHOW WM OMAMCTWIIIUPOBAHHOW BOIBI,
3aMOpaXUBAETCS AJTMKBOTAMU)

TBE 5% - na 1 1 [ucTUIIIIMPOBAHHOM BOABI 100aBUTH 54 T

Tpuc(okcumeTni)amuaomerana; 27.5 r H3BOs; 25 mi1 0.5 M SITA ( pH 8.0).



Koneunsie koHIIEHTpaIuu peakTuBoB B Oydepe: 89 MM tpuc, 89 MM H;BO;,
2.5 MM D/ITA.
20% SDS roroButcs Ha 0.5% TBE (1 r SDS pactBoputs B 5 mi1 0.5% TBE)

Mamepuanwvt u 000pyoosanue

KyabTypbl MUKpOOpPraHM3MOB, Kamepa JJisi BEpTUKAIBHOTO (Pope3a, MCTOUHUK

TOKa, FpC6€HKa, IMUIICTKa, TCPMOCTATUPYEMAA KadallKka

KoHTpoJsibHBIE BONPOCHI

1. Ha yem ocHOBaH METO 3JIMMUHALIUS T1a3MU]1?

2. Kakue cBoiictBa MutoMuiiiHa C MO3BOJISIOT UCIIOJIB30BATh €70 B AJIUMUHAIIUU
TU1a3Muma’?

3. JInst yero npuMeHsIIOT CEJIEKTUBHBIE CPEJIbl TP IIUMHUHALIUN TIa3MUT?

4. Kak mpoBoasIT 0TOOp JIMMUHAHTOB?

5. Kakue MCTOJbI IIPUMCHSATOT OJIs1 BBISABJIICHHA 3JIMMHHAHTOB?

JABOPATOPHAS PABOTA Ne 8.
HHAYKIOUSA MYTAIIUHA IOJ JEMCTBUEM Y® KAK METO/]
HATIPABJEHHOI'O MYTATEHE3A JJIS1 CO3JJAHUSI HITAMMOB
MHUKPOOPT' AHU3MOB-JIECTPYKTOPOB TOKCUKAHTOB
OKPY KAIOIIEN CPEbI
Ilenv [Iposecmu unoykyuio mymayuil yiempaguoiemosvim usiyyerue u

nocmpoums Kpueble 6bloicusaemocmu

OcHogHble no0ICceHUS

Obnyuenue ynbTpaduonerom (Y®) unaynupyer y OakTepuil HIMPOKUN
criekTp mytauuii. Y@ BbI3BIBAET HE TOJBKO 3aMEHBI OCHOBAHMM, HO C BBICOKOU
3¢ (EeKTUBHOCTBIO BBI3BIBAET TaKkKe M oOpa3zoBaHue jeneuui. B kauecTse
UCTOYHUKAa Y@D-U3JIydeHUs HCIONb3YIOT OaKTepHUIMIHbIE JIAMIbl HU3KOTO
naBineHusa. Kaxapli HMCTOYHMK Y@-u3nydeHHs] CIEAyeT YCTaHABIMBATH Ha
OIIPE/ICJIEHHOM pacCTOSIHUU OT OakTepuil W oTkanuOpoBath. [loaTomy, mpexne
YeM NPUCTYNHTh K OMNpPENEJCHUIO ONTUMAJbHBIX YCIOBUH Ui MyTareHesa,
HEOOXOJUMO CHATh KpPUBBIE BBIKMBAEMOCTH. OOBIYHO A1 MHAYKLHUU MYyTalHUH
UCIIOJIB3YIOT TAaKyl 103y, IpU KOTOpPOMl BbLKMBaeMOCTh coctaBisieT 0.1-1%

(cooTBeTCTBEHHO THOeNb KiIeToKk 99—99.9%), Tak kak Oakrepuu 00J1a7aI0T



3¢ PeKTUBHBIMU MeXaHU3MaMH penapanuu Y O-noBpexAeHUN, IPUUEM JICHCTBUE
HEKOTOPBIX M3 O3THUX MEXaHU3MOB CTUMYJIUPYETCS BUIAUMBIM CBETOM. Y D-
o0JlyuyeHHe KeJaTeJbHO MPOBOJUTh B OTCYTCTBUE NPSIMOTO OcBelleHHs. boiee
TOTO, U Tocie Y D-o0ayueHus KIETKH JOJDKHBI BBIPAIMBATHCS B TEMHOTE WJIH
IIPA KPACHOM CBETE.

Kpuesuvie sviorcusaemocmu

Ha pucynke 7 npuBeeHbl KpUBBIE BBDKMBAEMOCTH ISl JIBYX Pa3HBIX
mTamMMoB E. coli, onuH w3 KOTOpeiXx (mTamm B/r) sBasercss MyTaHToM,
yctoiuuBbeIM K Y ®-00myuenuto. Kpussie I u 111 nomyueHsl npu 00Iy4eHUN 3TUX
ITAMMOB TpsIMO Ha TBepHoil cpene, a kpubie I u IV — npu oOmydyeHUH
cycrnieH3un OakTepuil B KUAKOW cpene (puc. 4). DT pe3ynbTaTbl YETKO
IIOKA3bIBAOT, YTO KPHUBBICE BBDKMBAEMOCTH 3aBHCAT KaKk OT YCIIOBHMU
AKCIIEPUMEHTA, TaK U OT MCHOJIb3yeMoro mramma. Tak kak npu Y D-o6myueHun
CIIOXKHBIX Cpel  O00pa3yloTCsi TOKCHUYHBIE COCOUHEHUS, KIETKH HYXKHO
pecycnienngupoBatb B 0, M MgSO4 Ilpu mnpoBeneHHHM Takoro THMa
AKCIIEPUMEHTOB BaXHO, YTOOBI YCIOBHUS (IUIOTHOCTH KJIETOK, POCT HX [0
00Jy4eHus U T. J.) ObUIM 1O BO3MOXHOCTH OJAHUMHU M TEMHU ke. ECIu MIoTHOCTD
KJIETOK B HECKOJIBKO pa3 mpesbimaer 10° Ki/Mi, TO 9TO MOXKET NPUBECTH K
3alllUTe KJIETOK OT OOJyYeHHUs U, CJIEeI0BATEIbHO, K UCKAKEHUIO (hOPMbI KPUBBIX
BBDKABAEMOCTH.

B mnpuBOIMMOM HUXKE JIKCHEPUMEHTE CTPOUTCS KpUBas BBIKUBAEMOCTH
kieTok nocie Y d-o6mydenns. O6mydenne cieayeT MpoOBOJANTh KaK Ha CBETY, TaK
U B TEMHOTE, YTOOBI OMPEEIUTh BIUSHUE Ha BBIKUBAEMOCTh (DOTOPEAKTUBAIUH.
KynbTypsl, noaseprasuuecs 0diydennto Y D-cBeTOM B TEMHOTE, MOAPALTUBAIOT
3aT€EM B TEYEHHWE HOYM, M OIPEHEIAEeTCS COJNEpKAHWE MYTAaHTOB B HHX.
ITockosibKy pa3Hble IMITaMMBI 00JaJal0T Pa3HOW YYBCTBUTEIBHOCTBIO K Y-
00JIy4eHHUI0, TIO3TOMY Tepesl TeM, KaK X HUCIOJIb30BaTh B paboTe, HEOOXOAUMO

IMOCTPOUTHb KPUBBLIC BLIZKUBACMOCTHU.
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Puc. 4. Kpussie BepkuBaemMoctu npu Y ®-o61yueHun.

I — mramMm B; II— mramm B; III — mramm B/r; IV—- mtamm B/r.

Memooduka

1. BeIpacTuTh U3ydaeMyro KyJlbTypy 10 nojotHoctu 108 -107 kin/mi

2. Knetku ocanguth neHTpudyrupoBanueM, ABaxabl npoMmbith 0,1 M MgSO4 u
pecycnieniupoBath B 10 M1 0,1 M MgSOs.

3. OtoOpate 0,5 M cpeabl € KIETKaMH JJig OMNpPEAEICHHUs HayalbHOU
KOHIIEHTpauuu kjeTtok. ChenaTe CepUi0 JECATUKPATHBIX PpPa3BEICHUN B
¢uspactope. 0.1 mn u3 passenennit 10° u 10 nocears Ha yamku ¢ Goraroi
arapu3oBaHHo cpegoi. Yamku Iletpu wuHKYOMpOBaTh NpH ONTUMAILHOU
TeMnepaType B TEUEHHUE CYTOK. 3aTeM MOJACUUTATh BHIPOCIIINE KOJIOHHH.

4. Tlomectuth cpeay ¢ kieTkamu B yamky lletpu. Yamiky moctaBuTh MOJA
uctoyHuk Y d-uznyuenus (paccrosHue 30-60 cm). Bpemst o0nydeHus: KyJabTyphbl
3aBUCUT OT H3Yy4aeMoro MuKpoopranusma. Yepe3 untTepBansl B 30 cexkyHA
otoupath npoosI (30, 60, 90, 120, 150 c).

5. Cnenath pa3BefieHUS] U3 OTOOpAHHBIX MPOO M MOCESATh HA YaIlKu ¢ Ooratoiu

arapu3oBaHHOM cpenoii passenenus 102, 107, 104, 10,



6. Yamku 3aBepHYTh B TEMHYyI Oymary, uToObl H30€XaTh BO3ACUCTBUS
ocsemeHusi. Yamku [lerpm mHKYyOMpOBaTH NMpH ONTHUMAIBHOM TEMIIEpaType B
TEUEHHE CYTOK.

7. IlopcyuTaTh BBIpOCIINE KOJIOHUU.

8. TlocTpouTh KpPUBYIO 3aBUCUMOCTH BBI)KUBAEMOCTH OT JJIUTEIbHOCTH Y D-
00JTy4YeHU .

Ilpumeuanue

Ilepen ucnonb3oBanueM Y®D-UCTOYHUK JOJDKEH OBITH O0SI3aTENIBHO IMPOrPET B
TeyeHue no kpaitHeir mepe 30 muHyT. OOMydyeHHE TPOBOAUTH B OTCYTCTBUU

MMpAMOI0 OCBCHICHU .

Pacmeopoi
0,1 M MgSQO., duspactBop, npodbupku ¢ 5 mu 6oraroi cpeasl (LB), gamku ¢

Ooraroii arapu30BaHHOM cpeaon

Mamepuanwvt u 060pyooearnue

OpOurtanbHass ~ TepMocTaTupyemas  Kadajika, IleHTpudyra, Y®d-namna,
CEKYHJIOMEp, MUIETKU

Konmponvnuvie 6onpocut

1. /laitme onpedenenue mepmuny «mymayus». Kakue euovt mymauyuii vt 3naeme?

2. Kakoea ponv mymayuii ¢ nonyaayuu npoxapuom?

3. Kax oopazytomca cnonmannvie mymayuu? Ymo maxoe uacmoma mymayuiu? Kax
onpedeaums yacmomy mymawuii?

4. B uem 3akniouaemcsa uHOyyuUpoBaHHvlii Mymazenes?

5. Kaxkue mymauuu evi3vieaem oeiicmeue yiompaguonema?

JIABOPATOPHASI PABOTA Ne 9.
WHAYKIAS MYTALMI HUTPO3OTYAHUJIMHOM KAK METO/I
CO31IAHUSI MUKPOOPTAHU3MOB-IECTPYKTOPOB
TOKCUKAHTOB OKPYKAIOWIEN CPE/bI

Ileny _mpoBecTH MyTalMIO OaKTepUil HUTPO3OTYAaHUAMHOM M OMNPEICIUTH

BBIDKMBACMOCTDB 6aKTepHﬁ B 3aBUCHUMOCTH OT KOHICHTPAIINU MyTarcHa.

OcHogHble NO10IICCHUS




N-metun-N'-autpo-N-vutposoryanuaun  (HI')  sBmsgercs  mMouiHbIM
MyTareHoM (a Takxe U KaHieporeHoMm). OH MIUPOKO UCIOIb3YETCS B HACTOSIIIEE
BpEMs B TEHETUKE OaKTEepui, TaK KaK C BHICOKOM 4acTOTOM MHAYUUPYET MyTalluu
Opy TaKWX [03aX, NpU KOTOPBIX >KU3HECIOCOOHOCTh KJIETOK IOHMXKAETCS
He3HauuTenbHo. Hanpumep, eciu 00paboTath kietku Lac™ Takoi po3oi HI, pu
KOTOpO# BbDKHMBaeMocTh cocTaBisieT 50%, 1o g0 0.3% BbDKUBIIMX OakTepuii
okaspiBatoTcsl 1o ¢eHotuny Lac. MHBIME croBamH, MOYTH Kaxk[ash TPeXcoTas
BbDKHBIIAs OaKTepus HECET MYTalUIO B /ac-oniepoHe. DTOT MyTareH BbI3bIBAET B
OCHOBHOM 3aMEHbl OCHOBAHWMW, XOTS HMMEIOTCSA JaHHBIE, YTO OH HHIAYLUPYET
Takke M HeOompimue aeneuuu. Mytarnuu, uaayuupoBanneie HI', mpoucxomst
riaBHbiM 00OpazoM B Touke perummkanuu JIHK. TlosTomy BbI3bIBaeMble HM
MyTaluu 00pa3yroT kiactepsl. [1o3TomMy mpHu TeX YCIOBHSIX, KOTOpPbIE OOBIYHO
UCTIONB3YIOTCS MPpU HMHAYKIMU MyTanuii ¢ nomouisto HI, B o6mactu JIHK
pasMepoM B 2 MUH BOKPYT Jr000H mHaynupoBaHnHoi HI' MyTanuu m3MeHsIOTCH,
KpoMme Toro, emie n0 50 npyrux ocHoBanuit (I'Bepoma u ap., 1971). Takas
BBICOKAS YaCTOTa MHAYKLIHUH ABOMHBIX MyTalui SIBJSETCS OJHUM U3 HEJOCTATKOB
HI'. OpHako B KaXJAOM DSKCIEPUMEHTE MOXHO KOHTPOJIMPOBATH YpPOBEHb
BO3HUKHOBEHUSI MyTaLIHM.

Humpo3zozyanudun _ouens onacen ¢ oopawienuu. llpu paborte ¢ pactBopamu

HUTPO30TyaHUJMHA HY>KHO KCIIOJIb30BaTh 3AIUTHBIE MEPUYATKU U HU B KOEM
ciydyae He OpaTh nunetky proMm. Mcxomusie pactBopel HI' mpuroramnmBaroT
HETIOCPEJCTBEHHO  MEpPEeJ]  OMBbITOM,  pAcTBOPSAsl  HUTPO3OTYaHUJAUH B
cooTBeTCTBYIOMEM Oydepe mo koHeHTparuu 1 mr/mu. Mel ucnonszyem 0.1 M
nuTpaTHbii Oydep [pH 5.5]. KneTku BbIpamuBaroT 10 SKCIIOHEHIIUAIBHOU (ha3bl,
IBXABl TPOMBIBAIOT S5 MJI IUTpaTHOro Oydepa, CyCHEeHIUPYIOT B S5 M
nuTpaTHoro O0ydepa u nodasnsiror HI' 10 koHeuHOM KOHUEHTpamuu 50 MKT/miL.
3aTeM KJIETKH HMHKYOupyrOT B TeueHue 30 muH B BoasHOM Oane Ha 37°C
(Temmneparypa ontumaneHas s E. coli) . B manHOM ciydae Mbl oOpabaTbiBaem
kietku HI' ¢ konmentparnuenr 50 mkr/mi B Teuenue 30 MUH, OJIHAKO pa3HbIC
IITaMMBbl B Pa3sHOM CTENEHH YyBCTBUTEIBHBI K TOKCHMYecKOMy aeuctsuro HI'.

[TosToMy Ans KaKAOro HOBOIO IITaMMa LEJIECOOOpa3HO CHauyana IMOCTPOUTH



KPUBYIO BBKUBAEMOCTH (T. €. CHUKEHUE BBKMBAEMOCTH MPU YBEIMUECHHUH JT03bI).
Hy>XHO HaliTH Takyro 103y, IPU KOTOPON BBIKMBAEMOCTh cOCTaBIISIET 25-50%.

Uepe3 30 MUH KJIETKH OCaXJAIOT UEHTPU(PYTHPOBAHUEM U MPOMBIBAIOT
onuH pa3 5 mi docdarroro Oydepa [pH 7.0], utodsr ynamurs HI'. Tlocne atoro
KJIETKA MOXXHO TEepeHecTd B OyJIbOH M TOJAPACTUTH B TE€YEHHE HOYHU. 3aTeM
BBIPOCHIME KYJIbTYpPbl BBICEBAIOT HA WHAMKATOPHBIE YaIIKW JUIsl TOTO, YTOOBI
O0OHapYyXUTh MYTaHTHI. ECIIM MHIYKIIUS MyTalliid MPOIILIa HEJOCTATOYHO CUITBHO,
TO mpoBeauTe 00padoTky Oojee BhicOKMMH KoHueHTparusimu HI' (100 mkr/mur)
WM TOM K€ KOHIIEHTpAIMell, HO B TeUeHHe 0oJiee ATUTEIbHOTO BPEMEHHU.

[To mpyroii mMeToauKe HCIMONB3YIOT KJIETKH B SKCIIOHEHIMAIbHOHN (hase
pocta, kotopeie oOpadateiBatoTcss HI' (10—40 mkr/mi) B tedeHue 1-4 muH.
3atem HI' pazb6amnstor. Llepaa-Ombemeno ¢ coaBt. (1968) paspabotamm metof,
MO3BOJISIIOIIMN CHU3UTh YaCTOTY BO3HUKHOBEHUSI BTOpUUYHBIX MyTaluil. [lo »Toit
METOJIMKE pacTylllue KJIETKU PECYCHEeHIUPYIOT B COJAEpXkalleM HHU3KUE
xonuenrpamuu HI (1-2 Mkr/mu) OynabOHE ¢ INIOTHOCTBIO 5-107 kin/min u
uHKyOupytot B TeueHue 4 4 npu 37 °C. ITocie 3Toro KjaeTKH BHICEBAIOT Ha YaIlIKU

JUTSE OTOOpa MYTAHTOB.

Kpuebte sbbcusaemocmu

Jlisi mocTpoeHus: KPUBBIX BBDKUBAEMOCTH KJIETKH 00pabaThiBalOT OO
pasueiMu fo3amu HI' B TeueHne oHOTO U TOTO k€ BPEMEHHU, JINOO OJTHOM U TOH
K€ 1030 NpPU pa3HOM JJIMTEIBHOCTH BO3JACHUCTBHUSA. B MNpPHUBENCHHOM HUKE
YIPAXXHEHUHU JAE€TCS METOJHMKA ITOCTPOCHHUS KPHUBOM BBIKHUBAEMOCTH BTOPOTO
tuna. MOXHO HE OCaXKIaTh KJIETKH IEHTPU(PYTHPOBAHUEM, a MMPOMBIBATh UX HA
HUTPOIIEIUTIONO03HBIX PriibTpax (pazmep mop 0.45 MxM). beio 06HapyKEeHO, YTO
ecnu 00paboTKa BEACTCS B YCJIOBHSX, OJIATOMPUATHBIX JJISI POCTa KIIETOK, TO
BBDKMBAEMOCTh PE3KO CHUXkKaeTcs. Kpome Toro, nokaszaHo, 4To BeICOKHE 10361 HI'
BBI3BIBAIOT 00pa3oBaHuE OOJBIIOr0 KoiMyecTBa aykcoTpodon. [lo3a, koTopas
WCHOJIB3YETCSI B  JTAHHOM  JKCIEPUMEHTE, HE JOJDKHA  HUHAYLUPOBATH
3HAUUTENbHBIE KOJUYecTBa aykcoTpodoB. TeM He MeHee, BCE MOJIYUYEHHBIE
MYTaHTBI CIIE€yEeT MPOBEPUTHh HA CIIOCOOHOCTh PACTH HA MHUHUMAILHOM arape c

rioko3oi. Copepxanue aykcoTpodoB B 00pabOTaHHBIX MYTareHOM KyJbTypax



MOKET OBIThH CHHXKXCHO, €CJIH ITIOCIIC O6pa6OTKI/I KIJIICTKHW BbIPpAlIMBATL B TCUCHHC

HOYM Ha MUHHMAJIbHOW CpeJE.

Memooduka

1. BeIpacTuTh U3ydaeMyro KyJIbTypy 10 nojotHoct 10% -10° kin/mi

2. Knerku ocaguTh UEHTPUDYTHPOBAHUEM, [ABAXKIbl MPOMBITH LUTPATHBIM
OyhepoM u pecycrieHIupoOBaTh B 5 M1 3TOTO Oydepa.

3. Ilo 1 mi cycneH3uu KIETOK B UUTpaTHOM Oydepe mepeHectd B MPOOUPKHU
snnennopd. Paccunrars Heobxonumoe koauuectBo pactsopa HI™ st BHeceHus B
3T TPOOUPKH HCXOAs U3 KOHEuHbIX KoHueHTpaumii (30-100 wmxkr/mi).
NukyOupoBats 30 MUHYT MpHU TEeMIIEpaType ONTUMAIBHOM IJIsi MCCIETyEeMOro
MUKpPOOpPraHU3Ma.

4. OcaguTh KIETKH IEHTPUPYTUPOBAHUEM U MPOMBITH OCaNOK (ochaTHBIM
oydepom.

5. [IpombIThIE KIETKH pecycrienaupoBaTh B 1 mit hochatnoro Oydepa.

6. 13 kaxaoit mpoOsI caenath ceputo paspeaeHuid. [1o 0.1 mur u3 pazpeneHuit 1073,
10*, 10° cnenate BbiceB Ha wamku Ilerpu ¢ GoraToil arapu30BaHHON CPEMOI.
Yamku [letpu nHKyOMpOBaTh U ONTUMAJIBHON TEMIIEpaType B TEUEHHUE CYTOK.
3aTeM MoJCYUTATh BHIPOCIINE KOJOHHH.

7. IIoCTpOUTh KPUBYIO 3aBUCUMOCTH BBKMBAEMOCTH OT KOHLEeHTpauuu HI'.

Ilpumeuanue

Hutpozoryanuaun ouenb onaceH B oOpamenuu. [lpu pabote ¢ pactBopamu HIT
HY>KHO HCIIOJIb30BaTh 3alllMTHBIE TEpPUaTKM M HM B KOEM cllydae He OpaTh

MUTIETKY PTOM.

Mamepuanot u 060pyoosanue

Kauanka, nenrpudyra, TepMoctar, CEKyHI0MED, MUTIETKH

Pacmeopbut



100 mn umutpatHoro Oydepa pH 5.5; duspactBop; mpoOupku ¢ 5 Mi Goratoit
cpenst  (LB); wamkm ¢ Ooraroii  arapu3oBaHHON  cpemo; 2 M

CBEXKEIMPUTOTOBICHHOTO UcX0oAHOTo pacTBopa HI' ¢ koHuenTparueit 1 mMr/mi.

Konmponvnwvie éonpocul

1. /Jlaiime onpedenenue mepmuny «mymayusa». Kakue euovr mymauuii
6vl 3Haeme?

2. Kakue mymazenHbvle cOeOUHEeHUA 6aM U36eCHEbl?

3. Ilepeuucnume ocodennocmu HUMPO302YAHUOUH KAK MYMA2eH.

4. YUmo maxoe Kpugbvle 6blocUEAeMOCHU U 0J151 4e20 OHU ChoJb3yiomca?

5. Kak u 0ns ue2o nposoodsam 6v160p 00361 MymMazeHHo20 COeOUHeHUA?

JIABOPATOPHAS PABOTA Ne 10
HEPEHOC TEHETUYECKOU NH®OPMAILIMHU Y BAKTEPUU
METOJOM TPAHC®OPMALINHN

geﬂb HpI/IFOTOBI/ITI) XMMHYECKH KOMIICTCHTHBIC KJICTKM KHUIIEYHOM IAJIOUKH M HAay4YUTHCA

POBOANTH TpaHcopmarmio kineTok E. coli mrazmuanoit JTHK.

OcHogHble NO0ICeHUS

CyIecTBYIOT J1Ba HanOOJIeE YacTo MPUMEHSIEMBIX criocoba BBeaeHus miasmuaHoi JJHK B kieTku
E.coli:

Kuieunyro nanouky CUMTalOT yHUBEPCAIBHBIM OPraHU3MOM JJIsI CUHTE3a YY>KEPOIHBIX
6enkoB. B E. coli uccrnenoBatenu BBOAAT I'eHBI MPH TOMOIIM IUIA3MUIHBIX BEKTOPOB, YTO
MO3BOJISIET OCYIIECTBIISATh OMOCHHTE3 OENKOB Ui MPOMBIIUIEHHOW (epmenTauuu. Taxxe
pa3paboTaHbl CUCTEMBI ISl CUHTE3a B E. coli peKOMOWHAHTHBIX OEIKOB.

OmHuM W3 TEPBBIX NMPUMEPOB HMCIOJIB30BAHUS TEXHOJOTHH pexoMOmHaHTHBIX JIHK
ABIISICTCS CUHTE3 aHaJjora MHCYJIMHA 4YeloBeka. MoauduuupoBanusie E. coli UCTIONB3YIOT pU
pa3paboTKe BaKLIMH CHHTE3a UMMOOWIM30BAaHHBIX (PEPMEHTOB M pEIICHUs APYrux 3agad. Jis
BBEJICHUS B KJIeTKM Oakrtepuit uyxepomHoi JIHK HeoOxomumo Hamuume Tak Ha3bIBAEMOTO
KJIOHUPYIOIIETO BEKTOPA, T. €. aBTOHOMHO peIUIHIUpYromerocs B kiaeTkax ¢pparmenta JTHK.

bonpiias yacTh M3BECTHBIX BEKTOPOB CKOHCTPYMpOBaHa Ha OCHOBE HMEIOIUXCS B
KJIeTKax OakTepuil BHEXPOMOCOMAIbHBIX 3JIEMEHTOB THMA IIa3Muj uiu 0akrepuodaros. [Ipu
UX CO3[JaHUH U HUCII0JIb30BAHNUU MPUIEP/KUBAIOTCS CIEAYIOIINX KPUTEPUEB: -

1. BekTOp HOOKEH OBbITh HEOOJBIIUM B CBSI3U C TeM, 4YTO d(PPEKTUBHOCTH
TpaHc(hopMaIK KIETOK-XO035€B CHM)KAETCS 10 MEpe YBEIMYCHHS pa3Mepa IUIasMHIbl 10 15
TBICSTY TTap HYKJICOTHAOB (T. 1. H.) U BHIIIIE.

2. BEKTOp AOJDKEH OBITh XOPOIIO OXapaKTepU30BaH OTHOCHUTENILHO YMCIIa T€HOB M MX
PACIIOJIOKEHUS, @ TAKKE CAUTOB PECTPUKIIMN U HYKJIEOTUHOM MOCIEA0BATEIBHOCTH.

3. BEKTOP JOJIKEH JIETKO PEIUINLIUPOBATHCA B KIETKE-X035IMHE.

4. BEKTOp [OJDKEH HMETh OJIMH WJIM HECKOJIbKO CEJIEKTUBHBIX MapKepoB (TEHOB),
MO3BOJISAIOMIMX JIETKO OTIMYUTH KJIETKH, HECyIIHMe BEKTOp, OT HETPaHC(HOPMHUPOBAHHBIX
KJIETOK;

5. MIeanbHBI BEKTOP AOJDKEH JOIOJHUTENIBHO COAEPkKATh MapKep, KOTOPBIA MOXKET
ObITh aKTMBHPOBAH WM MHAKTUBHUPOBAH IYTEM BCTpauBaHUS (PparMEeHTOB TIeTEPOIOTHMYHOM
JHK;



6. BEKTOP JOJDKEH COAEPKATh MAKCUMAJIBHOE YHCIIO YHUKAIBHBIX CAUTOB PECTPUKLINH,
B KOTOpPbIE MOKET OBITh OCYIIIECTBIICHA BcTaBKa rereponorununoit JJHK.

Bonpmas cepusi BEKTOpPHBIX IUIa3MHU7, 0003HAUYCHHBIX cuMBOJOoM pPBR (puc. 26),
co3llaHa Ha OCHOBe peruinkoHa mnpupogHoi rrasmuasl ColEl myrem ero oObenuHeHHs C
reHaMd yCTOWYMBOCTHM K aHTHOMOTHKAaM. ['eHeTHMueckas KapTa OJHOIO  IIMPOKO
pacrpocTpaHEeHHOTO BEeKTOpa 3Toi cepun, pPBR322, nzo0paxkena Ha puc. 5

amp tet

Bam HI

Mnasmupaa
PBR 322

(4362 H.n.)

ori
waaana penn

Puc. 5. Ilnasmmnmnas JIHK, mnpexacraBnstomias wu3 ceds KIOHUPYIOIMHMA BEKTOP
pBR32240

Hnmuna mnasmunel pBR322 — 4361 map nykneotunoB (m.H.). OHa HeceT TeHBI
YCTOMYMBOCTH K aHTUOMOTHKaM aMIuuWuiuHy (Ampr ) u terpanukiuny (Tcer ) m curHan
Hayvasa peruIuKanuu (ori), 00eCreunBarOIIUN PETUTUKAIMIO TOJIBKO B KIIETKAaX SHTEPOOAKTEPHIA.

B nmasmune nmerotcs yHUKalbHbIE calThl pecTpukiuu st BamHI u Sall B rene Ter
onuH Pstl-caiitr — B rene Ampr . Crnenyer uMeTb B BHAY, UYTO BCTPAaMBaHUE B IJIA3MUIY
kionupyembix (parmentoB JIHK mo caiitam pecTpukiinu, pacmosio)X€HHBIM B TeéHax Ampr u
Ter , Oyaer Hapymarh WX HENOCTHOCTh. [lo TakoMy MpHU3HAKY JIETKO PA3IUYUTh KIIETKH, HE
cojepkalue Tuia3Mubl (He pacTyT B mpucyTcTBHM Amp u Tc), KIETKH ¢ MIa3Muion, He
collepKamiel BCTaBKU (pacTyT B TPHUCYTCTBUM OOOWUX AaHTHOMOTHKOB) U KIETKH C
PEKOMOMHAHTHBIMHU TUIa3MHIaMU (B 3aBUCUMOCTH OT JIOKAJIM3AIMM BCTaBKU PACTYyT Ha Cpefie C
OJIHUM M3 aHTUOMOTHUKOB).

[Ina3mMuaHbBIe BEKTOpAa BBOJAT B PELMIHMEHTHBIE KIETKH METOJOM T€HETUYECKOU
TpaHchopmalyu, T.e. MyTeM IepeHoca ¢ nomoinbsio uzonuposanHoi JIHK. DddexruBrocts
Tpanchopmaluu O0akTepuil 3aBHCHT OT MX crocoOHoctu mpornyckats JJHK uepe3 kierounyro
creHky. Jlna HekoTopbix BHMIOB Oakrtepuii, Hampumep Bacillus subtilis, Haemophilus
influenzae, Ttpancopmanus ecCTECTBeHHA. Takue KIETKH, Kak y opranmsma E. coli,
THIPONM3YIOT JHuHelHyo TpaHchopmupyromyto JHK. Ilostomy wux Ttpanchopmanus
MPOUCXOAUT TOJIbko y mrTamMMmoB recBC sbcB, mockonbky y HUX HapylieHa cHCTeMa
nerpaganuu JJTHK.

bakrepuanbHbie KIETKH, CIIOCOOHBIC K TpaHCc(OpMAIMu W TpaHCPEKIIMH, HA3bIBAIOTCS
KOMIIETEHTHBIMU. KynbTypy, comepiKallylo Takue KJIETKH, Ha3bIBAlOT KYJIBTYpOH B CTaauH
KOMIIETEHTHOCTH. KOMIIETEHTHOCTh B OOJIBIIMHCTBE pabOT MPUHSATO CBSA3BIBATH C HAYAJIbHBIMU
sTanmamu — ajacopOimeit u nornomenueM JIHK knetkoit. KoMrereHTHBIE KIETKH KHUIIEYHOM
MaJOYKH TOTOBAT B J1abopaTopuu myTéM OOpabOTKH pacTBOPOM XJIOPHIAOM Kajblus (puc. 6)
JUIS. TIPUTOTOBJICHUSI aJTMKBOT XUMHUYECKH KOMIIETEHTHBIX KIIETOK. OOpaboTka XUMHUYECKHUM
areHTOM JIeaeT MeMOpaHy KJIETOK YaCTHYHO IPOHUIIaeMoi Jyts aykepoaHoit JJTHK.
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Mnasmuaxas
[HK
c reHom amp”

Pacnpege-
NATb Ha
vawxe LB +

amp ) WwoK

Tenno-
BOWM

e
e -—

10°-10° kono-

wihakr! QHK 42°C Ha 8o- Oxnaguts

asHon Gave Ha nbay

Puc. 6. Ilpouenypa npUTOTOBICHHS XUMHUYECKH KOMIIETEHTHBIX KIETOK U
TpaHcpopMaIi METOJAOM TEIIOBOTO LIOKa

Tpanchopmarus E. coli mocpeactBom mazmuanoit u 6akrepuanbaon [JHK ornuuaercs
HEKOTOPbIMH ~ OCOOeHHOCTAMU afacopOuun u  noromenus JHK mo cpaBHenuio ¢
Tpanchopmalmenn y apyrux OakTepuid M OCYIIECTBUMA TOJBKO B JIAOOPATOPHBIX YCIIOBHUSX.
Buaumo, Tpancopmupyromas JIHK npu sToM Ha HadambHBIX CTaausX MpETEepHeBaeT ropasio
MEHBIIINE HU3MEHEHHUsA, 4YeM Yy TexX OakTepwii, A KOTOPbIX TpaHchopmanus sBISETCS
€CTECTBEHHBIM MPOIIECCOM; OHA IMOYTH HE (parMeHTHpyeTcss U He o0pa3yeT OJHOHUTEBBIX
MOJIEKYIL.

B kauecTBe pELMIUEHTHBIX KJIETOK B OOJBIIMHCTBE CIIy4aeB MCIOIB3YIOT IITAMMBI
DH5a u Topl0 (recAl- endAl- hsdR17). Myramus hsdR, Gmokupys KJIE€TOUHYIO CHUCTEMY
PECTPUKIINH, TPEIOXPAHSIET TEM CaMbIM KJIOHHpYEMbIe (pparMeHTHI OT ACHCTBUS PECTPUKTA3BI
EcoK. Myrammn endA u recA mpenorBpamaroT pacmierieHue tpanchopmupytomenn JJHK
KJIEeTOUYHbIMM Hyksieazamu. Ilocne mnponukHoBeHusa 1uasmuaHod JIHK B knerky Her
nocneaytomero BkioyeHus 3toid JJHK B xpomocomy.

Mamepuanwvt_u_o60pyoosanue Creayomnme MaTtepuaabl HEOOXOAUMBI ISl KaXKIOTO
CTyZ€HTa WK napsl cTyaenToB: Martepuaasbl 1. 50 miu pactBopa 0,1M CaCl2 2. I'muuepon 3.
Cpena LB 4. Avmumwuina 100 mr/mu. OoopynoBanme 1. OpOurtanpHbIN 1mIeikep. 2.
TepmocTar 3. Hacronpnas nentpudyra (Onmnen nopd) 4. [Ipobupku, Hocuky, yamku [letpu

Memoouxa npuzomoenenusn Ca2+ komnemenmuulx kiemok E. coli.

1. IloceiiTe OTAECNBHYIO KOJIOHHIO B 5 M cpeapl LB B cTepuibHYIO TIACTUKOBYIO
npobupky Ha 15 unu 50 mi. BeipamuBaiite, BCTpsiXuBast Ha Kayajke B TeueHUe 12 yacoB mpu
37°C.

2. CaenyromuM yTpoOM HCIONb3yHTe 1 MII 3TOH KynbTypbl yTOOBI nepeHectu e€ B 100
M cpenbl LB, Haxomsmerics B konoe Ha 250 mur.

3. Berpsixusaiite npu 37°C B Teuenue 1,5-3 gacoB. 3areM oTOepuTe aTMKBOTY STOH
KYJbTYPbl U TIOMEPhTE ONTUYECKYIO MIIOTHOCTH Npu 600 HM. KynbTypa gomkaa umets OI1600
~0,35-0,45.

4. ITomecTuTe KIETKH Ha X0J10a B TedeHHe 10 MUHYT (cTapaiiTeCh ¢ 3TOrO MOMEHTa BCE
BpEMs IepKaTh UX HA XOJIOJE).

5. CobGepure kiIeTkH IEHTPUPYTHpOBAaHWEM B OOJbIIONW HEeHTpudyre B TedeHHEe 3
MuHyT 1ipu 3000 06/MuH.

6. OTOpoChTE CynepHATAHT U aKKypaTHO peCcyCHeHAUPyHTe ocagok B 10 M1 XOJIOAHOTO
0,IM CaCl2 (xyieTKku BOCIPUUMYUBBI K MEXaHUYECKOMY pa3pyIICHHUIO, IO3TOMY MUIETUPYHTE
UX MSTKO).

7. UnkyOupyiite xnetku Ha npay 15 munyt 5. LeHTpudyrupyiite KiIeTku Kak B 5
nyHkTe. 6. OTOpOChTe CHOBa CYyNMEpHATAaHT W MATKO PECYCHEHAMPYHTE Ha XOJoJe B 5 M
pactBopa 0,IM CaCl2 cogepxamero 15%-ro rmunepona. Illpumeuanue: Ecau 6bi He
cobupaemecsb 3amMoOpadcugamv KlemKu, a Xomume UCNOIb308AMb UX HeMeONeHHO, MO



pecycnenoupytime KiemKu moavko 6 1-2 M (8 3a8Ucumocmu om Hy#CHO20 00béma K1emok 015
IKCNEPUMEHMNO8).
8. Pacnipenemure mo mpodupkam (100 mki/Ha nmpodupky). 3amoposste mpu —70°C.

Tpanchopmayua Ca2+ KomnemeHmublX K1emoK Memooom menios020 uioKd.

1. Momecture ~1 mkxr mnasmunnoit JJHK wnu Bech 00BEM peakmuu Iuranvu B
npobupky. Jlo 6aBbTe ~100 MK KOMIIETEHTHBIX KJIeTOK. CaenaiiTe BTOpyo MPOOUPKY TOJIBKO
¢ 100 Mkt KOMIIE TEHTHBIX KJIeTOK, 6e3 JIHK 11t oTpuniareIbHOro KOHTPOJIS.

2. Nakybupyiite B TeueHue 10 MUHYT Ha JIbITY.

3. IlomecTuTe mpoOUPKK HA BOASHYIO OaHIO U Aepkure npu Temmeparype 42°C B
teyerne 90 cek. [Tomecture Ha 10 MuH. 0OpaTHO Ha NEM.

4. lo6aBpre 900 mxa cpenst LB B mpoOupku. Berpsixupaiite npu 37°C B TeueHue 1

Jaca.

5. Pacnpenenute 100-1000 MK KJIETOK MO MOBEPXHOCTHM Yamku ¢ TBEpaoud LB +
aMIUIINH U3 00eUX MPOOUPOK.

6. Tlomecture 5tu yamku B Tepmoctar npu 37°C um mpoBepbTe 3PPEKTHBHOCTH
TpaHchopMmanu Ha ciexnymoomee yrpo. Y Bac Ha vamke ¢ JIHK, mpu yciaoBum npaBHiIbHO
BBITIOJTHEHHOTO AKCIEPHUMEHTA, JOJKEH BBIPACTH «Ta30H» KOJOHUHU (puc. 28), a Ha yalike C
OTpHULATENbHBIM KOHTPOJIEM, HE JOJKHO BBIPACTH HUKAKUX KOJIOHUH.

Yamka ¢ KOJIOHUSIMH TpaHC(OPMAHTOB XPAaHUTCS B XOJOIMIbHUKE NEPEBEPHYTAS THOM
BBepX. KonoHnn Moryr ucnosnb3oBaThCs B AalbHEWIIEM Uil BbiaeneHus muaszmugHor JIHK.
Hanee >ty JIHK BO3MOKHO NPUMEHSATH JI PEAKIUUA PECTPUKIIUH.

Konumponwsnsie éonpocoi:

1 Kakue knemxu cnocoonwt noznouwjams /JTHK?

2. Kakue knemku Ha3ovléaiom KoMnemeHmuvimu?

3. Ilepeuucnume ymansvl noayueHus XumMudeCKu KOMnEemeHmHblX Ki1emoK



bubmuorpaduueckuii Cucok.
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