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CBoiicTBa TPaHCIIO30HOB:
® OTHOCHTEIBPHO OOJBINNE TIeHeTHYeCKHe SIEMEHTBI, COCTOAT —H3
2000-25000 nmap HyKJI€OTHIOB;
® MOTYT HaXOAUThCS B CBOGOJHOM COCTOSHHHM B BHJIe KOJIBIEBOIT
MOJIEKYJIBI;
® MOTYT MUTPHPOBATh C OJHOTO PEIUINKOHA Ha JIPYToil;
® OKpYKEHBI ¢ 000HX CTOpOH ((IaHKUPOBAHEI) MOCIEJOBATEIFHOCTIMU
JIHK, HanmomuHaromumu IS-nocineioBatensHOCTH;
® MOryT HecTH HHGOPMALIIIO O CHHTe3¢ OaKTepHAIbHBIX TOKCHHOB I
¢hepMeHTOB, MOIUUIUPYIOMIX aHTHONOTHKY.
Inasmuoer  —  xoneueBuguele  Mouekyiasl JIHK, cmocobHele K
caMopeITHKanui. X Bo3MOXKHbBIE COCTOSHIS:
® aBTOHOMHOE (B IIUTOILIa3Me);
® JHTErpHUpoBaHHOE (B HYKJICOUse).
KoHbIoraTuBHBIE IUTa3MIJIBI CIIOCOOHBI K CaMOIICPEHOCY I3 OIHOIl KIeTKH B
npyryio. HekoHbIOTaTHBHEIE IIa3MHABI CIIOCOOHBI K IIEPEHOCY C IIOMOIIBIO
KOHBTAaTHBHBIX IIa3MIJ I 6akTepuoGaros.
DyHKINN ITa3MUL:
® peryJIiTopHas — KOMIIeHcHpyeT HapymeHne ¢pyukmun JTHK Hykmeonna;
® KOJMpYIOIIas — BHOCHT B T€HOTHUII HOBYIO MH(pOPMAIIIIO.
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TInasMusl HoJpas/ielTI0TC Ha pa3iINyHble KaTeropmH B 3aBHCHMOCTH OT
CBOIICTB, KOTOPEIE OHI KOAUPYIOT y GaKTepuii.

F-nnasmuoda, i nonopoii Gpakrop. KOHTpoInpyer CHHTE3 HOIOBBIX BOPCIHOK
(sex mwm F-pili), xoTopsle crocoOCTBYIOT 3GPEKTHBHOMY CIIApUBaHUIO
6aKTepHii-I0HOPOB C pELUNHEHTHBIMHI KI€TKAMH IIpu KOHBIorammm. F-
IUIa3MHZA PEIUTHIMPYeTCs. B HE3aBHCHMOM OT XPOMOCOMBI COCTOSIHHI H
TIepeiaeTCst IIpH KOHBIOTAINN B KJIETKH OaKTepHii-peINIIeHTOB.
Ilepenoc renermdeckoro Marepuanta (JJHK) perepmunmnpyercs fra-omeponom F-
IIa3MuIsl (OT aHIIL fransfer — HepeHoc), 06eCIeYNBAIONIM KOHBIOTaTHBHOCTD.
F-mmasMupl cofepikaT TOIBKO tra-OIepoH, B IX COCTaBe HET HIKAKIX APYIUX
TEHOB.
F-mmasmuzia MoskeT BCTpaHBaThCs B OAKTEPUATBHYIO XPOMOCOMY I HaXOAUTHCS
¢ Hell B ”HTErpHPOBAaHHOM COCTOSTHII.
DyHKINN tra-onepoHa:
® JleTepMUHUPYET 00pa30BaHIe KOHBIOTAaTHBHBIX IS
® MOOIIBUpYeT Ha IePeHOC:
— caMy KOHBIOraTHBHYyIO miasmuay (F+);
— JIpyTYIo, HEKOHBIOTATIBHYIO, IUIA3MIITY;
— YYacTOK HyKJICOIJa.
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R-nnasmuoer (naasmudvl MHOMCECMGEEHHOU NeKapCmEeHHOT  YCmolHueocmit).
M3BecTHO 0OMIBIIOE KOMHMYECTBO R-IIasMuz, ONpefeNsiolX YCTOHYIMBOCTH
GakTepHil K JIeKapCTBEHHBIM IperaparaM. Ilepesada R-1masMi npusena K uxX
IIIPOKOMY PAcCIPOCTPAHEHMIO Cpean OaKTepmil M 3HAYNTENTHFHO OCIOMKHIIIO
XHIMHOTEPAINIO HHOEKIMOHHBIX 3200 IeBaHMIl.
CocraB R-mmasmm:

®  r-onepoH(-bl) + tra-oIepoH;

® 1-01epoH(-bI).
ITytn nepenaun R-mrazmma:

® IIpH TPAHCAYKIHHU (IPAMIIOIOXKUTENbHbIe OAKTePUI);

® Ipu KOHBOTAnun (TpaMOTpUIaTeIbHEIE GaKTepPIIN).

CocTaB r-omepoHa:
® reHbl, JeTEPMUHUPYIOINE CUHTE3 (PepMEHTOB:
— HHaKTUBUPYIOINE aHTUOUOTUK;
—  MoAN(UIUPYIONHIT AHTHOHOTHK;
— CHIDKAIOIIUE IPOHHIAEMOCTh KIETOYHOIl CTEHKN GaKTepHalbHOI
KJIETKH K aHTUOHOTHUKY
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® MOXKET COHEpKaTh:
— TPAHCIIO30H;
— IS-mocien0BaTeIEHOCTE.

Baxmepuoyurozennvie niasmudv: (Ha mpumepe Col-mmasmmgsr E.coli) —
IUTa3MUABL, A€TEPMUHUPYIOIIE CHHTe3 KOIUINHOB (AaHTHOMOTHKOIOJOOHBIX
BEIIECTB).
Cocras Col-mmasmm:
® TeHEI, JeTepMUHHPYIONINE CHHTE3 KOIHIIHA;
®  {ra-oIepoH.
Ocob6ennoctu Col-mmasmm:
® PpEJIKO HHTEIPHPYIOT B HYKJICOUI;
® OOBIYHO PENPECCUPOBAHEI;
® IIpu UX JAepenpeccun GaKkTepuaabHas KIeTKa CHHTE3NPYeT KOMMIUHEL I
noru6aet (IOTEHINAIBHO JIETaIbHAS IUIA3MIJIA).
CBolicTBa OaKTEpHOINHOB:
® TIpeACTaBIAIOT COOOIl BemecTBa GEIKOBOI MPUPOAS! U HYHKINOHUPYIOT
KaK aHTUOMOTUKII C Y3KIM CIIEKTPOM JeiiCTBUS;
® BEI3BIBAIOT MHOENH KISTKU, He HapyIIas ee LeIOCTHOCTH;
unrn6upyot cuntes JIHK, PHK u 6enka;
00I1a/1aI0T CBOIICTBAMHU 3HJI0Ie30KCUPUOOHYKIeas;
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® 00TaJaloT JIETATbHBIM IPH3HAKOM — II0CIE BBLIENCHNs OaKTepHOLIHA
GakTepuaabHas KIeTKa MOXKET IIOTHOHYTh;

® KIETKA, BBIACIAIONAs OAKTEPUOIMHBI, YCTOifYMBa K JIeiicTBUIO
TOMOJIOTIYHBIX OaKTePHOLHOB U3BHE.

M3MEHUYMBOCTH BAKTEPHIA

Mosker ObITH HeHacluemyeMoil (MOAUGUKAIMOHHON) U TeHOTHIMYECKO
(MyTaIuy, peKoMOUHAIIH).

Moougukayuu — BpeMeHHBIE, HACICJCTBEHHO He 3aKpeIUICHHbIC H3MEHEeHIIS,
BO3HHKAIONNE KaK aJaNTHBHBIE peakmun OakTepHili Ha  H3MEHEHHS
OKpyKaroleil cpe/bl. Mo uduKamm HaxoJATcs 0/l KOHTPOJIeM reHoMa, HO He
CONPOBOXKNAIOTCS I3MEHEHIIMN IepBHuHoil cTpykTypsl JJHK u Bckope
yTpaunBaiorcs. Mo uduKaImm IposBIAIOTCS B H3MEHEHHN MOP(OIOrHIECKIX,
OIOXIMHIYECKIX H PAIa APYTUX IPH3HAKOB.

BHOXIMIYECKYI0 OCHOBY MOAMGUKAINI COCTaBIIeT UHAYLUOCIBHBIT CHHTE3
({epmenroB. Tak, Hampumep, KUIIeYHas [AT0YKa TOJIBKO B IPUCYTCTBHI
JIaKTO3BI CHHTE3UpPYeT (hePMEHTHI, HEOOXOJUMBIE /UL €€ PACIIeIICHIS.

JIlakmo3Hblli 0nepoH COCTOUT M3 TpeX JIIHEHO PacIoNOXKEHHBIX CTPYKTYPHBIX
TEHOB, JIeSTEILHOCTh KOTOPBIX KOHTPOJINPYETCS TeHOM-PEryIITOPOM.
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CTpYKTypHbIe TeHBI JCTCPMHIHHpPYIOT O0Opa3oBaHHE TpeX KaTaboIMYecKIx
(epMeHTOB: GeTa-ralmakTo3naasbl, TPaHCALETMNIA3sl I IlepMeaspl. Pabora
CTPYKTYPHBIX T€HOB 3aBICHT OT TIeHa-peryJsiTopa M HAJIH4YHi B cpeje
TaKTO3El. [ 'eH-peryiIiTop KOHTpOIHpYeT oOpa3oBaHHe Oellka-perpeccopa.
Benok-penpeccop IpH OTCYTCTBUH JIAKTO3BI CBSA3BIBACTCS C ONEPATOPOM I
OIoKHpyeT TpaHCKpmmmmo. ITocTymas B KIETKy, JIAaKTO3a CBS3BIBAeTCA C
6eTKOM-PEeIpeccopoM, B pe3yJIbTaTe 0CBOOOMK/IAETCS OIIepaTop M BKIIOYACTCS
CHHTe3 KaTaboIMIecKNX (pepMEeHTOB Ha CTPYKTYPHBIX I'eHax.

Tlocme mMOIMHOI YTHIM3aIMH JAKTO3Bl OEIOK-perpeccop OCBOOOXKZAeTCS I
BHOBB CBS3BIBACTCS C OIIEPATOPOM, GIIOKHPYET IpoIiece CHHTe3a (hepMEHTOB.

R-S-0Ouccoyuayus G6axrepmii — 3T0 06pa3oBaHHA ABYX (HOpM OaKTepHATBHBIX
KIIETOK, KOTOpbIe OTIMYAIOTCS APYT OT JApyra IO XapakTepy oO0pa3yeMbIX HMH
KOJIOHHII Ha TIUIOTHOMW NuTaTelnspHOl cpeje. OxuH Tun — R-KoJTOHHH (AHITIL
rough — HepOBHBIIT) — XapaKTepH3yeTcs HePOBHBIMU KpasiMHI I IIEPOXOBATOI
TIOBEPXHOCTBIO, BTOPOIi THIT — S-KOJIOHUH (aHIII. smooth — riaafkuil) — umeet
KpPYIIIyio GpopMy, MIaJKyIo HOBEPXHOCTD.

Jlucconmanuoo OGOJBIIMHCTBO YUYSHBIX pPAacCMaTpHBAIOT KaK 3aKOHOMEPHYIO
dhopMy Mo UKL, 2 HEKOTOPEIE OTHOCST €€ K MyTaIlisM.

IIponecc nucconmanuy oOBIMHO MPOTEKaeT B OJHOM HaIlpaBJIeHHH: OT S- Kk R-
¢dopme. OGparnsli nepexox R- B S-popmy HaGmomaercs peske. s
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OONBINIHCTBA BHUPYICHTHBIX OakTepuii XapakTepeH pOCT B BuAe S-(GpopMbL
KOJIOHHIA.

B mporecce AICCOIMAINI OXHOBPEMEHHO C H3MEHEHHEM MOP(OIOr N KOIOHHIT
MEHSIOTCS OHOXUMIYeCKIe, aHTUTeHHBIE, NTAaTOTeHHBIe CBOIICTBA OaKTepmii, MX
YCTOIUNMBOCTH K GI3UYECKUM H XUMITYeCKIM (haKTopaM BHEIIHEil cpeJibl.

S-R-gncconmaniss BO MHOTHX CIy4asX YCIIOXKHAET OaKTepHOIOIMYECKYIo
JIarHOCTHIKY NH(MEKIIOHHEIX 3200 IeBaHIIl.

CgotictBa G6akTepuii 13 S- i1 R-komonmit

S-Kko10HER R-kos10HHR
T'majxnie ¢ pOBHBIMI KpasMIT IITepoxoBaThle ¢ H3PE3aHHBIMH KPasMI
Juddysno-myTsmuii poct B MITB  [IIpugonHsLi poct B MITB
OOBIYHO BUPYJICHTHBI OOBIYHO HE BUPYIICHTHEL, 33

HCKIIIOYEeHIIeM Bo30y qurTeneit
TyGepKyie3a, CHOUPCKOIT S3BEIL,
M Tepun, TyMbl

'V KaIlCyIbHBIX BUJIOB €CTh Karcyna (Kamcymna oTcyTcTByeT

"V IOJBIDKHBIX BUJIOB €CTh XKTYTUKH [JKTYTHKI OTCYTCTBYIOT

UyBCTBUTEIBHBI K (ary Maj1o 9yBCTBHTEIBHBI K (ary
Buoxmvideckn 6olee aKTHBHEL BHOXIMIYECKI MeHee aKTIBHBI
TIoHOIEHHBI B aHTHTE€HHOM HenonHoneHHBI B aHTHI€HHOM

OTHOIIICHIN OTHOIICHUN
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TEHOTUINYECKASI ©3MEHYUBOCTH BAKTEPUI

Myrtanun — 5To mH3MeHeHms B IepBmuHoii crpykrype JIHK, xoropsie
BBIPAXKAIOTCA B HACIEACTBEHHO 3aKPEIUICHHOI yTpaTe MIH N3MEHEHHH KaKoro-
160 npu3Haka. OJHOBpeMEHHO y GakTepuii HMEIOTCs pa3idHbIe MeXaHU3MBI
penapayuu Mymayuii, B TOM 4YICIe C ICIONb30BaHNEM (EPMEHTOB —
SHZOHYKIIea3, mura3, JIHK-nomimepassl.

T'eHeTHYecKHe peKOMOHHAIIHH

Tpancopmayus — (opMa TIeHETHUECKOl H3MEHUHMBOCTH, IIPH KOTOpOIl
GaKTepus-pElNIIEeHT IIOINONMAeT I3 BHEIIHeH Ccpeibl TPOGUUIECKHM IIyTeM
¢parmentsr  JIHK  Gakrepun-joHOpa. OTO NPHBOAUT K 00pa3OBaHUIO
PEKOMOUHAHTHEIX ~ OaKTepHil, OONAaJAOIMX HEKOTOPBIMHI  CBONCTBaMU
JIOHOPCKHX KIETOK.

IIponecc TpaHcdopManun GakTepHii MOXKHO HOJpa3eUTh Ha HECKOIBKO das3:
1) ancop6uus JTHK-1oHOpa Ha KIIeTKe-peluIueHTe;
2) nponnkHoBeHue JIHK BHYTpE KI€TKU-PEIUIIIEHTA;
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3) coepnnenne JTHK ¢ roMOIOrHYHBIM YYaCTKOM XPOMOCOMBI PELIUIIIEHTA C
ToceIyronieii pekoMOnHanueii.

D¢dexTHBHOCTS TpaHChHOPMAIIN 3aBUCHT OT CTeleHH romoxormanoctu JTHK
JOHOpa U perumueHTa. YeM BBINle TOMOIOIMYHOCTH, TeM 3(deKTHBHee
cllapuBaHHe, I TeM Oomblie o00pa3yercs peKOMONHAHTHBIX —OaKTepHii.
MesxBH0Bast TpaHCHOPMAIIS IPOUCXOUT FOPa3/o PeKe, YeM BHY TPUBIIOBASL.

Tpancoykyusa — TepeHoC I'eHEeTHYEeCKOro MaTepHana OT KISTKH-ZOHOpa K
KJIETKe-PeIUINeHTY ¢ IIOMOINBI0O yMepeHHoro Oakrepmodara. ®Par
nepeHocut HeGoipmoii ¢gparment JTHK 6axrepun-monopa. B pesymsrare
TPAHCAYKIMHN OaKTepHs-PelHIIIeHT NPHOOpeTaeT HOBBIE (EHOTHIIIYECKHe
NpU3HAKN: (epMeHTaTUBHBIE CBOICTBA, YCTOIYMBOCT K aHTHOHOTHKAM,
BpEIHBIM BO3JEIICTBISAM OKpYXKaloIlell cpejsl, BUPYIEHTHOCTs u Jp. Ilpm
BEIXOJle GakTepuodara I3 KIeTKH GparMeHT JOHOPCKOIl TpaHCAYINPOBaHHOIT
JIHK ocraercs B XpoMocoMe KIETKH-PEIMIINEHTa, a CleJJoBaTeIbHO,
COXPAHAIOTCS M HOBBIe (EHOTUINYECKHe IIpU3HAKH. bakrepumodar mpu
TPAHCIYKIHH BBIIOTHAET TOIHKO TPAHCHOPTHYIO (YHKIIMIO.
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Tumns! TpancRyKIIit

1. Hecneyugpuueckas mpancoykyus. B mporecce penpoyKiun ¢gara B MOMEHT
cOopkn (aroBeIX YacTHIl B HX TOIOBKY BMecTe ¢ ¢arosoit THK wmoxker
NPOHNKHYTh Kakoi-mu6o ¢parment JIHK Gakrepun-joHopa. B  kierkn
PELIINEHTHOrO INTaMMa MOTYT OBITh IEpeHeCeHHl TI00BIe TeHBI JOHOpA.
IIpunecennsiii parom ¢pparment JJHK 6akrepru-10HOpa CrocodeH BKIIOYATHCA
B roMororudeckyto oonacts JIHK KIeTKH-peluIienTa myTeM peKoMOHHAIIH.
darn ABIAIOTCA TOJIBKO IEPEHOCYNKOM I'eHEeTHYECKOro MaTepHaja OT OJHIX
Gakrepuit k gpyrum. @arosas JIHK wHe ywacTByer B 00pa3oBaHHHI
PEKOMOUHAHTOB.

2. Cneyugpuueckas mpancOyKyus OCyIIecTBIAeTcs ¢aramu, 006J1aJaI0NIIMIT
u3bnparensHOil ToKanmsammeil Ha XpoMocoMme Oakrepuii. OOpasoBaHne
TPaHCAYIHpYIOmeEro ¢ara HPONCXOAMT IyTeM BBHIIEINIeHNs mpodara mn3
OaKTepHambHOIl XPOMOCOMBI BMeCTe C TeHaMH, pAacIONOXCHHBIMH Ha
XpOMOCOMe KIETKH-ZOHOpa psAnoM ¢ mpodarom. Ilpnm B3ammozeiicTBHI
TpaHCAYIHPYIOMUX (aroB ¢ KIETKAMH PEIUIIIEHTHOTO MITaAMMa IIPOICXOJIHT
BKJIIOYEHHNEe TeHa Oakrepmn-moHopa BMecTe ¢ JIHK nedexrHoro dara B
XPOMOCOMY OaKTepHII-pEINITICHTA.

3. Abopmusras mpaxcoykyus. IIpuHeCeHHBII TpaHCAyLUpYeMbli ¢daroMm
¢dparment JTHK noHOpa He BKIIOYAETCS B XPOMOCOMY KIETKH-DEIMIIIEHTA, a
ocTaeTcs B ee LHUTOIUIa3Me M B TAKOM BHJE CIIOCOOCH IIOANEPKUBATHCS I
TPOSIBIITHCS (PEHOTHITITIECK.
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Bo Bpems JeneHns GakTepHaabHOIl KIETKH TpaHCAYLIPOBAHHEII (parMeHT
JJHK Mo’keT IepefaBaTbCsl TONBKO OJAHOI I3 JABYX JOUYEPHHX KIETOK, T.€.
HACJIeI0BaThCsl OJHOINHEITHO U B KOHEYHOM UTOT'€ YTPauNBaThCsl B IOTOMCTBE.

KoHviocayusa — OIHOHAUpABIEHHAs Iepeada IeHeTHdecKoil mHpopMmammm B
pe3yibTaTe HEeIOCPe/ICTBEHHOTO KOHTAKTa MEXKIY JOHOPHOI U pelIIeHTHO
KJIETKaMI.

Heo6xoquMBIM yCIOBHEM I KOHBIOTAINN SBIIETCS Halmdue y OGaKTepmnu-
noHopa F-mmasmuzsl (monoBoro QakTopa), KoTOpas KOHTPOIMPYET CHHTE3
TIOJIOBBIX BOpPCHHOK (sex-pill). bakrepun, nMeromue F-mmasMuiy, Ha3bIBarOTCA
mysxexnmu (F7) xinerkamin. JKenckue (F-) KISTKH He HMEIOT 5TOii IUIA3MIIIBL.
IIpomecc KOHBIOTAIIH MEXIY F" u F- xieTkamn nveer CIIeyIOIIIe CTa III:
1) ycTaHOBIIeHIe KOHTaKTa MEXIy JOHOPOM H DPEIHUIHNEHTOM C IIOMOIIBIO
TIOJIOBBIX BOPCHHOK;
2) mpoXoxX/JeHHe TeHeTHYEeCKOro Marepuajga depe3 KaHal IIOJOBOIf
BOPCHHKIH OT JJOHOPA K PeNNIIEHTY;
3) pekoMOHHAIIA MEXIY JAOHOPCKOIl u perunuentroi JJHK.
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IIPAKTUYECKOE 3HAYEHUE YYEHUS o T'EHETUKE
MHKPOOPI'AHHU3MOB
T'eHHasi HHKeHepHs B MeIHIHHCKO{l MHKPOOHOI0rHI
IIpoayKTsl, HOJNyYaeMble TIe€HHO-UHKEHEPHBIM CIIOCOOOM C  HOMOIIBIO
PEeKOMOMHAHTHBIX IITAMMOB OaKTepuii:

®  BaKINHEL

® TOPMOHEL;

® pHTEp(EPOHHI;

® IIUTOKUHBL.
T'eHeTHYeCKHEe METOBL, IPUMEHSIeMbIe B MIKPOOHOIOIIYECKOIl ANAarHOCTUKE:

® mporeHTHOE cofiepskanue [+1] GakTepraisHOM FeHOME;

® MeTOJ MOJIEKYIAPHOI THOpIN3aIIT;

e monuMmepaszHas nendas peaxnus (ITLP).
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Tlonnmepa3Has HenHas peaknus. Iemmn:
e oOHapyKeHHe B IIaTOJOTHYECKOM MaTeplale KOHKPETHOIO BIIa
MHIKPOOPTaHI3Ma 6e3 BBIIeICHIS YIICTOl KyIbTYPHI;
HAeHTH(GHUKALII MIKPOOPTaHI3MOB;
TeHOTUNNPOBAHNE MUKPOOPTaHII3MOB.
Oransl npoBeaenns ITIP:
e priieneHne JJHK 13 maTtonorngeckoro Matepuania;

® jo6aBienue npaiimepos (yuactku JJHK, xommiemeHTapHble 3’ -KOHIIAM
HCKOMOro reHa), nobasnenne J[HK-nommMepassl 1 HyKI€OTHIOB;
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HarpeBaHue;
pacmurerenne JIHK Ha 1Be HUTH;

OXJIaXKICHHE;

CBs3bIBaHUE IIPAIMEPOB ¢ KOMIUIEMEHTApHBIMU YYacTKaMH HCKOMOTO
TeHa;

HyKJI€OTHIBl IIPHCOEIUHAIOTCS K 3°-KoHmam mnpaiimepon, JIHK-
TonnMepasa JocTpanBaet Bropsle nenoukn JTHK;

noBTOpeHne MUKIoB (30—50) — HakomIeHne (aMIUIN(UKAINA) HCKOMOTO
reHa;

pe3koe HapacTaHue (IBYKpAaTHOE IIOCIe KaKJOro ILHKIA) KOMIMIecTBa
HCKOMOTO T'eHa;

omnpezenenne npoaykros [P ¢ momomisio anekrpodopesa.
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BakTepuodaru. N'eHeTMKa MUKPOOPraHU3MOB.

Baxmepuoghazu (ot nat. bacteriophaga — moskuparomuii 6akTepnu) — BUPYCHI
MHKPOOPTaHI3MOB.
baxmepuogacus — mpolecc B3aUMOACHCTBUS (aroB ¢ GAaKTEPISIMU, HEPeIKo
3aKAHYHIBAIOIIUIICS UX JIM3HCOM.
Pa3mgaoT 5 0CHOBHBIX MOP(OIOIIYECKHX IPYII GakTeprnodaros:

® aru ¢ THHHEIM COKPAMAOIIIMCS OTPOCTKOM;

® daru ¢ UIMHHBIM HECOKPAIIAIOIUMCS OTPOCTKOM;

® aru ¢ KOPOTKIM OTPOCTKOM;

® (aru ¢ aHaOroM OTpoCTKa (IIy3BIpYaTHIe);

® HuTeBHIHBIE haru.
BakTepnodaru Hopa3iensioT Ha GupyleHmHble — CIHOCOOHBIe BBI3BATh
MPOAYKTHBHYI (GopMy HHQEKIUNH, I yMepeHHbie — CIOCOOHBIC BBHI3BIBAThH
He TOJIBKO MPOAYKTUBHVIO, HO U PEAVKTUBHVIO (haroBVI0 MHMEKIIIIO.
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JK13HeHHBIT UK (ara MoskeT IPOSABIATHCS B CIEAYIOIMNX GpopMax:

npoxykruBHas uHdexnus (par pasMHOXKAETCS B KIETKE H BBIXOAUT
u3 Hee);

peaykrusHas nHdeknus (reHoM ¢ara IPOHNKAEeT B KIETKY, OJHAKO
pasMHOXeHNs (ara He NPONCXOJUT, €ro I'eHOM HHTErpUpYeTcs B
XPOMOCOMY KIIETKH-XO03SUHa, CTAHOBUTCS €€ COCTaBHOIl 4acThio, (ar
npeBpamaercs B mpodar, a KJeTka CTAHOBUTCS JIN30T€HHOI);
abopruBHas wuHbeKUus, IpH KOTOpoil B3aumojeiictBue dara ¢
KJIETKOil 0OpBIBaeTCs Ha KaKO-TO CTaauU JKI3HEHHOTO IuKIa (dara,
U OH morubaer.

ITuk pasBUTHS BUPYJIEHTHOro OakTeprnodara — 3Tambl:

afcopbuns para Ha MOBEPXHOCTU GAKTEPHUAIBHOI KIeTKHU;
nponukHoBeHune ¢arosoii JJTHK B 6akrepnanbHyo KIETKY;
sxurnc-nepuon i CH-gdasa, T.e. $ha3a cMeHs! nHGOpMAIIHT;
CHHTE3 CTPYKTYPHBIX KOMIIOHEHTOB (hara;

MopdoreHes ¢aros;

JIH3IC KJIETKH 1 OCBOOOJK/IeHNe (aroBbIX YaCTHII.

1Tk pasBUTHA YMEPEHHOTO GakTepHodara — STarbl:

afcopbunst ¢ara Ha MOBEPXHOCTH KJIECTKIL,

nponukHoBeHue ¢aropoii JTHK B OakTepnanbHyio KISTKY;

unTerpanus ¢aropoii JTHK B XpoMocoMy KIETKH-XO03iHHA U
npeBpainenne ¢ara B npodar, GopMHUpOBaHIIE TN30T€HHON CUCTEMEL.
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IIpodar cHoHTaHHO IIH IOX BO3JeiicTBHEM pa3IHYHEIX (AKTOPOB
(XuMmdeckne BemecTBa, obOmydeHne Y@, pEeHTT€HOBCKIMHU IydaMI,
NOBBINICHHAs TeMIepaTypa) MOKeT BBIXOJUTh N3 OaKTepHalbHOIT
XPOMOCOMBI H BEI3BIBATH NMIPOJTYKTUBHYIO NH(EKIIIIO.

‘YMmepeHHbIe H JedeKTHBIE harn

Berpansasichk B 6akTepHanbHyIo XpOMOCOMY, YMEPEHHbIe I JeheKTHbIe darn
BBI3BIBAIOT JII30TCHI3AINI0 OaKTepuil, KOTOpEle MOTYT IPHOOpPETaTh HOBBIE
npu3HaKky. M3MeHYNBOCTS JTM30TeHHBIX OaKTepuii MOXKET OBITH CBA3aHA:

® C IpHOOpeTeHHEeM I€HOB, IIEPEHOCHMBIX (araMm OT HX MPEIBIAYIIIX
XO035€B;

® ¢ OKCIpeccHell «MONYAIUX» [eHOB OakTepuii-permmueHToB. darosas
JIHK, BcTpamBasich BOIM3H HOBPEXKICHHOIO IPOMOTOPA, 3aMEHACT €ro.
Ilpu 5TOM CHHTE3HPYIOTCS OIpEAeleHHBIe IPOAYKTHl, HAIpUMep
TIPOTOKCHHBI UG TEPHIAHBIX OaKTepIii.

Bnarogaps cBoeMy paspymaromeMy (INTHYeCKOMY) AeiicTBHIO Ha GaKTepum
(aru MOryT OBITH HCIONB30BaHEL ¢ JIe4eOHO-NPODIIAKTUYECKOI [eIblo mpu
pPasIHYHBIX 3a00NeBaHMAX (OM3EHTEpHA, Xojepa, pa3IMYHble THOIHO-
BOCHANUTENbHEIE 3a00neBanus U T. 1.). Habopsl cTangapTHEIX Garos, B TOM
4IICIIe MEKAYHAPOHBIE ICIIONB3YIOTCA A (aroTHNHpOBaHNA BO30yauTemneil
psana GonesHeil (Xonepsl, OpromHoro tuda, calbMOHEIe30B, AubTEpHH,
cTaIIOKOKKOBBIX U IPYTUX 3a00JIeBaHMIl).
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IIpakTiyeckoe ncronbp3oBanne 6akreprnodaros:

e (darorepanus;
e (daronpodunakTika;
e (QaroxmarHocTuka.

TEHETUKA — mnayka, m3ydJaromas MEXaHH3MBl H 3aKOHOMEPHOCTH
HACIIeICTBEHHOCTH I II3MEHYNBOCTH OPTaHI3MOB, a TaK)Ke METO/bI YIIPaBICHII
STUMIH TIPOIECCaMI.

T'en — Hacle[CTBeHHBI (akTop, eJUHNIA HACIeJICTBEHHOrO MaTepHama —
onpezeneHHbll yaactok Monekyas! JIHK y Beicmux opranmsmos (PHK y psiga
BHPYCOB), OTBETCTBEHHBIII 3a CHHTE3 ONPE/ICICHHOro Gelka.

T'enomun — COBOKYIIHOCTEP BCE€X IC€HOB OpPraHI3Ma, €r0 HaCJICACTBCHHAA
MaTepHalbHas OCHOBA.
Deromun COBOKYIIHOCTE BC€X IIPHU3HAKOB U CBOIICTB opranmsma,

c(OPMHpPOBABIINXCA HAa OCHOBE B3aUMOJENCTBHSA TIEHOTHIIA C YCIOBISAMH
BHEIIIHEI CpeIbl.




image5.png
T'eHermdecknmii  Martepman y — GakTepmii — coepXHTcs B HyKIeonjae
(baKTepnanbHOiT XpOMOCOME) 1 BO BHEXPOMOCOMHBIX T'€HETHYECKIX 3JIeMEeHTaX
— IIa3MHZaX I MOTPHPYIOIIIX I'eHeTHIeCKHX JIeMeHTaxX.

BuexpomocoMHBbIe paKTOPBI HACIEACTBEHHOCTH
1) aBTOHOMHBIE — ABJIAIOTCS PEIITMKOHOM:
®  IUIa3MUJBI
2) HEaBTOHOMHBIE — PEIUIMINPYIOTCS TONBKO B COCTaBE PEIUINKOHA
(HyKJIeon/a WIN IUTa3MUJIBI):
e [S-mocnenoBaTenbHOCTH;
® TPAHCIIO30HEL;
e yMepeHHSBIe U AedeKTHEIE (ari.

Brexpomocomubie Moiekyasl JJHK (MHCepIIIOHHBIE 3TTeMEHTH, IITa3MUJIbL,
TPAHCIO30HBI) He ABISAIOTCS )KU3HEHHO BaXKHBIMU IS GaKTepHii, HO IpUIAloT
1M HOBEIE CBOIICTBa.

Hucepyuonnvie s1emenmer (IS) (oT aHria. insertion sequence) —
npocTeiimii THII TeHeTHYeCKHX 3JIEMEHTOB, MHIPHPYIOIINX OT OJHOI
GakTepHanbHOIl XPOMOCOMEI K JPYroif, IIm MeXIy XpOMOCOMO# u
maasMuoil. IS-3meMeHTHl HecyT TONBKO OAMH TeH, KOAUPYOImi Gelox
TPAHCII03a3y, ¢ IOMOIIBI0 KOTOPOIl IS-2/1eMeHThl BCTpauBarTCs B pa3InIHEIe
y4acTKn XpoMocoMbl. CoJiepskaT TONBKO TeHBI, HEOOXOIMMBIE UL
cobctBeHHOll Murpanuy. DeHOTHIINYECKNX [PH3HAKOB HE KOJUPYIOT,
CaMOCTOSTENBHO HE PEIUINIUPYIOTCS.
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CeoiicTa IS-ocieoBaTeIbHOCTEI:

Hebobmme pazMepsl — 8001400 nap HyKI€OTUIOB;

B CBOOOJTHOM COCTOSIHIIN He CYIIECTBYIOT;

CIOCOOHBI IEepeMeIIaThCs 110 TeHOMY, IPH TOM IIepBHYHEBI 37IeMEHT
ocTaeTcs Ha MecTe, a KOIIS BCTPauBaeTCs B MUIICHb.

Dynxnun IS->neMeHTOB:

KOODJMHAIUSA  B3aUMOJENCTBHS  BHEXPOMOCOMHBEIX  (DaKTOpOB
HACJIEJCTBEHHOCTH MEXIy CO00I 1 ¢ GakTepHaIbHON XPOMOCOMOI JUIst
obecrnedeHns UX PeKOMOMHAIIIN;

peryisatopHast  (peryisuns — TPaHCKPUIINH TEHOB  IyTeM  UX
«BKJIFOUCHIS/BBIKTIOUCHUN» )}

HHAYKIUS MyTauumii (MHBepcuH, JYIUIMKAIUN HAa NPOTSDKEHNH 5-9 map
HYKJICOTUJIOB) KOODJAMHAIISA B3alMOJENCTBIS IUIA3MUJl, YMEPEHHBIX
(aros, TpaHCIIO30HOB.

Tpancno3oHbl — HYKICOTHAHBIE IOCIEI0BATEIFHOCTH, CIIOCOOHBIE MEHATH
MecTo cBoell nokammsanun B Monekyle JIHK m murpmpoBaTs m3 oIHOIT
monekyiasl JJHK B apyryio.




