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0.U.NBaHOBCKUM

B 1892 roay OH BnepBble B MUPE OTKPbIN BUPYC — BO30yaAUTENIb MO3aU4YHOM
6one3Hu Tabaka. Um ycTtaHOBIEHO:

a) NPy MUKpPOCKONuUU COKa 00NbHbIX PaCTeHUN MUKPOObI He
OOHapyXuBarnuchb;

0) npu noceee coka OONbHBLIX PaCTeHMN Ha NUTaTeNbHbIe cpeabl KOFIOHUU
MUKpPOOOB He BbipacTanu;

B) HaHeceHue NpoUNLTPOBAHHOIO COKa OONbHbLIX PAaCTEHMU Ha 340pPOBbLIe
pacTeHusA Bcerga Bbi3bIiBano nx sabonesaHue.



[lpoucxoxxdeHue supycos - bosibwas 3a2aoka
cospemeHHou buorioauu U MeOUUUHbI



CTpyKTypa BUPYCOB

CTpyKTypa Bupycos

Bupycel — rmensuailiune MUKPODE, He HMEeKWHe KNETOYHOI
ITROSKKR, DENOKCHHTEIUPYIONER CUCTEMLI, COQEPHaLLLe TONBKO
ZHK nan PHR. OtHocaTca k uapctey Vira. Aensack oBnuraTHeiMu

IYTPMKNETOYHbIMH NAPA3NTAMY, BUDYCH PA3MHOMATCA B LUM-
INAA3IME unw ARpe KAeTKH. OHU — 3BTOHOMHbIE reHeTHYeckne

WHTYPBl, 0TnyaTca ocoBelM — pasoluieHHbit (AMCEIOHK-
“MBHBIM) CNOCOBOM PA3MHOKEHMS {PENPOAYKLMM): B KNeTKe oT-
121bHO CUHTE3MBYIOTCH HYKNEWMHOSbIE KWCNOTHl BMPYCOB W UX

M, 3aTeM NPOMCXOAMT ux COODKA B BHPYCHSI® HACTHLb,
ChOpMMPOSAHHAH BUDYCHAA HacTiUA HA3bIBAETCH BUDKOHOM,

Mopdhonornio BUPYCoa W3IYYAIT C NOMOWEK 3NEKTPOHHOIR

VPEDOCKONMK, TaK HaK ¥x pa3Mepol Manel {18—-400 #m) « cpae-

MEBC TOAWMHOH 060704« BakTepuit. POPHa SUPUOHOE MOXKET
ZoITh PasANYHOR: NANOYKOBNAHON {BHPYC TabDauHoil Mo3anKy),
TYNEBAHON {BUPYC BeleHCTBa), COEPHYECKOA {BHPYCH NONKO-
2nuta, BUY), wutesnanoi (huirosupyce), 8 Buge cnepmaro-
4a (mnorue Gaktepuodaru). Pazsuyaiot NpocTo VETPoRHHEIE

1 CNOXHO YCTpoentLe Bupycel (Tabn. 4.1).

MpocTo ycTpoeHHsbie BUpYCHI (6e3 060104KH)

Mpurep NPoCcTo YCTPCEHHbIX BYPYCOB — BWPYC renarura A u
TENMNNOMABHPYC € HKOCA3IPUHSCKUM THNOM CHMMETR A
S4c. 4.1 1 4.2). HykNeWHOBaA KUCNCTA BUPYCOB CBA3aHA ¢ Ben-
<CROW 0DONOYKON — Kanc#aom, COCTOALLMM W3 KanCoMenos,

AaTHTa A (COLEpAITT OMAHOITHTURYTO
moc PHEK)

MA CTPOCHIA HHULIOMA -
T ABVEIRITCBYIO

CnoXHo ycTpoeHHbIe BUPYChI (C 060104KOM)
¥ CNOMHO YCTPORHHBIX BUPYCOB (HAaNDUMED, Y BUIYCCB repne-
ca, rpunna, GnaeuMeupycos) oT NUNONPOTEUHOBOH 0B0N0YKK OT-

~“KancoMeps!

\ OBonouka
I'nuxonpoTeuHoOBEE
IIBI

PHC. 4.3, CXCMa CTPOSHHUA BUPYCA 1
11CBOM TMHSTTHON ||

X0OAT MHWHKONPOTEWHOBEIE LWWMNbL, HANDUMED, TEMarriiOTUHHHE,
VHACTEYIOWHE B PeaKUMaX reMarimirnHalume | remancopﬁu;ﬂm
BHp'_\t’C regpneca # tbnasuaupyc HMEIDT ,'F.ocasnpwqecr:mﬁ Tin
CHMMETRWK, a B¥pyC rpunna — CHUpanbHbld THN CUMMETDHUK
EVKieoKancuaa.




[1pOCThLIE U CNOXHbIE BUPYCD

MpocTeie, unu 6e3060n04eyHble, BUPYCbI COCTOAT U3 HYKNEUHOBOW KUCNO-
Thl 1 6enKoBOW 060N104KM, Ha3bIBaEMOI Kancuaom (0T nat. capsa — dytsap).
Kancup coctout n3 nosTopaowmxca Mophonoruyecknx cybbeanHul, — Kan-
comepos. HyknenHoBas KUCNOTa W KaNCWA B3aUMOAENCTBYIOT APYr C APYrOM,
obpa3ys Hykneokancug,.

CnoxHble, unu 060104eYHbIe, BUPYCHI CHAPYKI Kancuaa OKpYKeHsl Nu-
nonpoTenHoBoi o6onoykoit (cynepkancupaom, unu nenaocom). 3ta 060n0y-
Ka ABNAGTCA NPOU3BOAHON CTPYKTYPOit OT MembpaH BUPYC-UHOUUNDPOBAH-
HOW KkneTku. Ha obonouke BUpyCa pacnofioxeHbl rAUKONPOTENHOBbLIE WN-
nbl, Unu Wunuku (nennomepst). Mog 060n04KOM HEKOTOPBIX BUPYCOB HAaXo-
AUTCA MATPUKCHbIA M-6enok.

Tun cummeTpuu

Kancup vnu nykneokancug MoryT umeTb cnmpans-
HbIW, MKOCasgpuueckuin (Kybuuecknit) mam cnox-
HbI TUN cummeTpun. MKoCasgpryecKui Tmn cum-
meTpun obycnoeneH obpasosaHuem U30MeTpUYeC-
KW NONOro Tena M3 Kancupaa, CoaepXallero Bupyc-
HYI0 HYK/IEMHOBYIO KUCNOTY (Hanpumep, y BUPYCOB
renatuta A, repneca, nonuomuenuta). Cnupans-
HbIW TMN CUMMeTpUM 00YCNnoBNEeH BUHTOOOpa3HOM
CTPYKTYpO# Hykneokancuga (Hanpumep, y Bupyca
rpunna).



CTpoeHue Bupyca rpunna u donaBuBmupyca
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Puc. 4.5. Cxema crpoenvs (hrapinm pvca

Puc. 4.4. Cxema cTPOCHIA BUPYCA TPUTITA (BUPYC C OAHOHHTEBO (BUPYC C OTHOHUTEROM IMHEN HOM TITOC-PHE)

13 8 (pparmeHIOB MIHYC-PHK )




Knaccudoukauma n Mopdonorna BMpycos

BUPYCBHI C OBOJIOYKOH

JAHK - I[BYHMTEB[?IE BUPYChI !
3 {@i‘%& £~ ] ' _. T Polyomaviridae
#% ; “./ A\ R N Adenoviridae  Papillomaviridae
P S— HHK-OAHOWTEBbIE BUPYCBI

Herpesviridae ~ Hepadnaviridae Poxviridae
PHK - IBYHUT BbIE Bl’IP&Cbl

Coronaviridae Paramyxoviridae Bunyaviridae Arenaviridae
22222028

Picornaviridae

Orthomyxoviridae  Retroviridae Rhabdoviridae

GOOO0 D60

Togaviridae Flaviviridac Filoviridae

> Caliciviridae




B3anmoaencTeume BUpyca C KIneTkoun

M3BecTHbI TPU THMIA B3aMMOMEMCTBUSI BUpyca C KIIETKOM:

B npoAyKTHBHBIM THUI, 3aBepLIAlOILUMKCS 00pa3oBaHUMEM BUPYCHOIO
MOTOMCTBA,;
B aGopTHBHBINA THUII, HEe 3aBeplLUAIOLIUICA 00pa30BaHMEM HOBbBIX BHU-

PYCHBIX YacCTHULl, MOCKOJbKY MH(MEKLMOHHBIM MpOLECC MpepbIBa-
eTcsi Ha OOHOM M3 3TalloB,

B yHTErpaTUBHBII THII, WIK BUPOTEHMsI, XapaKTepU3yIOLUMHCS BCTpa-
uBaHuem BupycHoi [IHK B xpoMocoMy KIIETKH-XO3SWHA.




[1poAYKTUBHBLIN TUMN B3aUMOAENCTBUSA

agcopOLMusl BUpyca Ha KIECTKE,
MPOHUKHOBEHUE BHpYyCa B KIIETKY;
«pa3aeBaHuE» BUPYCA,

OMOCUHTE3 BUPYCHBIX KOMIIOHEHTOB B KIIETKE,
dbopMHUpOBAHUE BUPYCOB,
BBIXOJ BMPYCOB M3 KIeTKH (puc. 3.3).




Penpoaykuna BUpycoB

Knerounas
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Puc.3.3. Craaum penpoaykuMu BUPYCOB (cxema).
| — ancopbums BUpyca Ha KieTke; 2 — MPOHHKHOBEHME BHpYCa B KIETKY MyTeM
BHpOTIEKCHCa; 3 — BMpPYC BHYTPHM BAaKYONH KJIETKH; 4 — «pasaeBaHMe» BHpYca; 5 —
peruIMKaluMs BMPYCHOH HYKJIEMHOBOH KMC/IOTHl B siape (a) WK LHUTOIUIa3Me (6)
KNEeTKH; 6 — cMHTE3 BUPYCHBIX GenkoB Ha pubocomax xnetku; 7 — (opMupoBaHue
BUpYyca; 8 — BbIXOA BHpYca M3 KJIETKM MyTEM MOYKOBAHMS.




MeToabl KYI1IbTUBNPOBaAHNA BNPYCOB

a) B KyAbType TKaHU (MEPBHYHO TPHICHHH3HDOBAHHHIC
i TIEPEBHBAEMbIE KYJBTYPHI),

0) B KypHHOM 3MODHOHE,
B) B OPranu3Me BOCHPHHMYHBbIX KHBOTHBIX,




3apaxeHne KypuHoro amopumoHa

A) 3apakeHue B annaHTOUCHYH
NOJSIOCTh;

B) B aMHMOH OTKPbITbIM CIOCOOOM;

B) B aMHMOH 3aKpbITbIM COCOO0OM.




g YT L
Puc. 4.12. LT Bupvea

UNA — erguMbie NOA MUKPOCKONOM MOPGDONOrndeckue nime-
HeHWA KAETOK (BNoTh 40 KX CTTOPKEKUA GT CTeKNa), BO3HMKa-
0LME B Pe3VNLTATE BHYTDMHIETOYHON PENpOAYKLWK BUPYCOB,

Tenrua I'sapauepn

PrC. 413, BRIKOYEHHA B HHTOILTASME ( TEIhL
lI'rapHucprn)

BKNIOYEHUA — CKOMNEHWE BADUOHOB HNKM OTARNBHBIX
AX KOMNOHEHTOB B LMTONAA3ME WAKH AADE KNSTOK, BLIAB-
NAEMEIE NOJ KUKPOCKONGM NPK CNIEUMANEHOM OKPALIKMEA-
HUUW. BUpyC HaTYpantHoit ocnbl oBpasyeT yMTonnasmars-
HecKWe BKNI0YEeHMA — Tenbla [BapHUepu; BUpyCkl repne-
€a W 2ieHOBUPYCE — BHYTDMAASPHbIE BKAKHEHMWA.

Prc. 4.14. «Bastiki» (HETATHBHBIE ROTOHMIA
BHPYCA)

«BAAWKWY, NH KHETaTUBHbBIE» KOMOHMM — OrpaHu-
HEHHBIE Y4ACTKU PA3PYLWEHHBLX BHPYCAMH KNETOK, KyNLTUBM-
PVEMbIX H3 MUTATENLHCH CPefe Nof, araposbiM NOKPLITHEM,
BMAMMbLIE KaK CBETARE NATHA Ha (bDHE OKPAWEHHBIX HWBbIX
knerok. OauH BMDKMOH 06pasyeT NOTOMCTEO B BMAE OAHOM
«OnAWHKM». «HeratMBHbLIE KONOHWWY PA3HBIX BUDYCOE CTAMU-
4aloTcs No pasmepy, oDMe, NO3TOMY MeToa «BaAleKr» uc-
Nonb3VIOT ANA guidepeHUMaly BUPYCOB, 3 TaKHe ans on-
Penenerns Ux KOHUEHTPaLKA.

KynbsTuBMpoBaHu
e U nHaukauuns
BUPYCOB



SPUTPOLHTHI Bupycol T'emarrnoTuHanuss

Puc. 4.15. Cxema PeakIiuy reMarrIroTHHAITUN

Peakuua remarrnioTMHALMUM OCHOBAHA HA CNOCOOHOCTU He-
KOTOPbIX BUPYCOB BbI3bIBaTh arriOTUHALMIO (CKNEMBaHWE) 3pUT-
POLMTOB 3a CYET BUPYCHBIX MUKONPOTEMHOBLIX WMNOB — remar-
TMOTUHUHOB,

Puc. 4.16. Peaxiust reMaicoporumn

Peakuma remapcopbumm — cnocobHOCTL KyAbTYp KNETOK,
MHGULMPOBAHHbIX BUPYCaMK, afcopobmMpoBaTh Ha CBOEN NoBepx-
HOCTW 3PUTPOLMUTSI.

NHankauma
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BakTepuodaru — supycel 6aktepuin, cneumdudeckn NPoHNKaoLLmMe B
bakTepuanbHble KNEeTKN 1 nopaxawwme ux. bakrepmodarn cogepxat AHK n PHK.
PasnunyatoT b. ¢ ANWUH-HbIM OTPOCTKOM, MMEloLLMe COKpaLLaroLWmMncs m
HeCOKpaLlaloWwnncda 4exor, a Takke —

C KOPOTKMMU OTPOCTKaMu, 0e3 oTPOCTKOB 1 HUTEBUAHLIE. Paamep b. — ot 20 oo 800
HM.

BupyneHTHble b., nonae B 6akTeputo pennuumpytotcs, dopmumpyst 200-300
draroBbIx YacTuL, U BbI3bIBAKOT rmbesib bakTepun (IpoayKTUBHBLIA TUN
B3aumoaencTeus). b. npukpe-nnaTcs K CTEHKE bakTepun udpunnamm XBOCTOBOIo
OTPOCTKA, Ero YeX0s1 COKpaLLaeTCs U BHYTPEHHUN CTEPXKEHb C MOMOLLIbIO NIn3ouMMa
nepgopupyeT CTEHKY. 3aTeM HYKIEMHOBAadA KUCIOTa U3 rofnioBku b. Yepes kaHan
TpyOKKM XBOCTa NnonagaeTt BHYTPb 6akTepuun 1 3actaBns-eT bakTeputo CUHTE3NPOBATb
HYKNenHoBble KUCIoThbl 1 6enkn b. OBpasoBaBLUMECHA KOMMNO-HEHTLI b. 3anonHsaoT
NOSI0CTb Kancuaa rofioBKK1, KOTopasa ganee CoeamHAETCs ¢ XBOCTOM, 06pa3ysi HOBbIN
doar. Nocne nuanca 6akrepun b. BbIXOAAT U3 Hee.

YMepeHHbIle b. nelcTeytoT Ha 6akTepumn No NPoaYKTUBHOMY UMM UHTErpaTUBHOMY
Tunam. NpoayKTUBHLIN TUMN NOET KaK y BUPYSIEHTHbIX oaroB 1 BeAET K JIN3UCY
6aktepui. [Npun uHte-rpatueHom Tune AAHK dara BctpaneBaetcs B XpOMOCOMY
bakTepun (0bpasysa npodpar), nocne Yero pennuuUnpyeTcs BMecTe ¢ bakTepuarbHbIM

FOLARMARM LA ANIADAMA IV FAIA2I1A0\ AArrT1aniiiz DTaT NNl iar, LAvLIiDAATA~A FIIdSA20LIIolT A




B3anmogencreue bakrepmnodara ¢ 060mno4Kkon
bakTepuu

[ ﬁpnxpermenue dara '

XBoCcTOBOM
OTPOCTOK

BazaneHas
niacTHMHKa
Al onane

[InronnasMa 6GakTepmum

IrronnasMaTUYeckas LIenTpansHass Tpy6ka
MeMOpaHa




% baxrTepuodar

Unayknun gara
C HOMOIULIO Y@

JInsorenus




BUPOWbI — Bo3byauTtenun 6onesHen pacteHun.
OTKpbITbI B 1971 r. AHEPOM

e CoctoaTt ns PHK - 300 — 400 HyKneoTnaos
* Het 6enkoBon 0605104KN

e Pa3MHOXeHMe NOMTHOCTLIO 3aBUCUT OT KITETKM -
X034AUNHa



[MTPUOHDbI — «6enkoBble MHPEKLMOHHBIE YaCTULbI»

ITO aHOMarbHbIE aHarnorm 0enkoB, HaxXoasALLNXCS

Ha NOBEPXHOCTU COMaTUYECKUX KITETOK OpraHnama

HopmanbHbIM NPUOHOBLIN BDENOK YeroBeka

KogupyeTcs reHoM, pacnosioXXeHHbIM B 20

Xpomocome. Ero ponb:

* YyacTue B nepenaye HepBHbLIX MMMYbCOB

* Perynauna akTMBHOCTU U NMOKOA (UMPKaanaHHbIe
PUTMBbI)



[1ns aHomanbHOro 6erka xapakrepHa:

* /IamMeHeHHaqa npocTpaHCTBEHHAA KOHPUrypaums
* YCTOMYMBOCTb K HAarpeesaHuto, pagmauum,

yInbTpa3ByKy, enctenio YOI
* YCTONYMBOCTb K AEUCTBUIO NPOTEONTUTUHECKNX

depMeHTOB
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