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Kiaaccupukanusa, MmopgoJiorus u

VJABTPACTPYKTYPA rpUOOB, MPOCTEHIIINAX H

BHPYCOB.




OBCYVIKIIAEMBIE BOITPOCHI:

OCOOEHHOCTH CTPOEHHS IYKApHOTHUECKUX KIIETOK

1. Knaccuduxkanust rpu6oB.

2. Beiciie 1 HU3IINE TPUOBI.

3. CoBepllieHHBIE U HECOBEPIICHHBIE TPHOBI.

4. Mopdoornorus, yapTpacTpyKkTypa rpru0oB.

5. MunenuansHble, IPOXOKEBBIE, TPOXOKEIOTOOHBIC, TUMOP(HBIC TPHOBI.

6. OCOOEHHOCTH Pa3MHOMKECHHUS TPHOOB. MMOJIOBOE M OECIIOIO0E PAa3MHOMKEHHE.

7. IMarorennbie TpubH Zygomycota, Ascomycota, Basidiomycota u Deuteromycota.
8. Metopl H3ydeHHs: MOP(OIOTHH TPUOOB.

9. Knaccudukanus npocreifiux: noauaperso Protozoa.

10. YnbTpacTpykTypa 1 MOPGOIOTUs MPOCTSHIITHX.

11. TlaroreHnsie [yis 4enoBeka TUIbl Sarcomastigophora, Apicomplexa, Ciliophora, Microspora.
12. Metospl u3ydeHuss MOP(OIOTHH MPOCTEHIITHX.

13. TexHnuka okpacku 1Mo ['uM3e u MexaHu3M ee TU(PPepPeHIIHATBHON OKPACKH

14.0co6eHHOCTH BUPYCOB, UX OTJIHYHE OT APYTUX MHUKPOOPTaHU3MOB.

15. Mopdoutorust BUpycos.

16. CTpoeHne BUpHOHA: HYKJIEHHOBBIE KHUCIOTBI, KAallCHJ, THITBI CHMMETPHI BUPYCHOTO KaIlCHJa, CyNepKarcu.
17. CoBpeMeHHbIe TPUHLUIIE KJIacCPUKAIIMK BUPYCOB.

18. IHK- conepxamiue BUPYCHI.

19. PHK-conepskainue BHPYCHI.

20. Uadopmanus o mpHoOHAX.

21. Undpopmanusi 0 BUpOUIAX.



HEJIb 3AHATHA:

. 1aTh CTyIeHTaM HHGpOpMaIUi0 00 dYKapUOTUYECKUX MHKPOOpPraHM3Max — Ipudax MU MPOCTEUIINX,
O3HAKOMHTh UX C Kjaccudukaime, MopQojorueii 1 0COOEHHOCTIMH HX CTpoeHHs. JlaThb cBeAeHUS O
MHUKPOOpPTaHU3Max, HE HMMEIOIIMX KJICTOYHOTO CTPOCHUS (BUPYCHI, NMPUOHBI, BUPOUBI). O3HAKOMHUTH
CTYICHTOB C OOIIMMH CBOMCTBaAMHM, KiaccuuKkanue, Mopdosorueidi u OCOOCHHOCTAMHU CTPOCHMS

BUPYCOB.



I'pubwt ( Fungi, Mycetes, Mycota)-
MO OOHOKIEMOYHbIE UU
MHO20K1emo4Hble
becxnopogunvnvie IyKapuomot
pPacmumenvbHoz0 nPOUCX0XHCOCeHUA.

Pa3nes s MUKPOOHOJIOTHM, KOTOPBI
3AaHUMACTCH HU3yYCHUEM
MUKPOCKONMUYECCKUX TIPUOOB,
HA3bIBAIOT MUKOJIOTHEMH.

Cpeau rpu00B UMEKOTCA
NaTOreHHble M HelaTOreHHbIE
npeacTABUTEIH




CTPOEHUE KNETKU N’PUBOB

Bud scar
Cytoplasm

Nucleus

Golgi | \ . JP"M

apparatus

Lipid granule —

Mitochondria
Cell wall

Membrane

Vacuole




KJIACCU®UKALLUA T'PUBOB

Zygomycota Rhizopus Mucor
Absidia

Ascomycota Blastomyces Microsporium
Histoplasma Trichophyton
Candida Coccidoides

Basidiomycota Filobasidiella HInsimouHbIe
neoformans rpuobI
Cryptococcus
neoformans

Deiteromycota Epidermophyton Sporothrix
Paracoccidioides Aspergillus




Cxema KJIETOYHOIO CTPOEHUS

rpuoda :

R — puoocomer,

HA — annapam I'onvoiucu;

IIM — yumonnazmamuueckan

Memobpana;

NM —adepnas memopana

N — sa0po;

HQ — knemounasn cmenka,

S —yumonnazma

M — mumoxonopuu,

EC - snoonnazmamuueckas

cema.



3uzomuuemsr (mun Zygomycota) - pazmHodcaromcsa NON06LIM U
oecnonvim nymem. Ilonoeoe pazmuodcenue ocywecmensiemcsa nymem
oopazoseanus 3uzocnop (2yQos-birlasma), 6ecnonoe pazmmuodcenue
nPOUCX00Um C ROMOULbIO chopanzuocnop . Becemamuenwie cughvt 1umiensvi
nepezopoook. Ilamozennvimu 0na uenoeexa AGNAWMCA npeocmasumenu
poooe Rhizopus, Absidia, Mucor u op.

Rhizopus Absidia



Ackomuuemut (mun ASCOMYyCOta) eéxirouaem b60nbULOE KOTUUECHIB0 NAMOZEHHDIX
2pub0s, umerouiux meouyunckoe 3nauenue . Ilonosoe pazmuorcenue ocyuiecmensaemcs
C HOMOUBbIO ACKOCHOD (CROPBI pa3eusaromcs 8 0coovlx cymkax-ackax (ask-cymxa)),
Oecroioe pa3MHOKEHHE OCYIIECTBIISICTCS KOHUAUIMU. BereraTuBHbIC TH(MBI CEITHPOBAHLI.
K ackommuiieram oTHOCATCS OTACHbHEIC peacraBuTenu pogoB Aspergillus u Penicillium
KOTOPBIC PAa3MHOXKAIOTCS TOJIBKO OecroibiM myTeM. [laToreHHbIMH A1l YeIoBeKa
apisitoTess 85% mipencrasurencii rpuboB muna Ascomycota : Blastomyces,

Histoplasma, Candida spp, Trichophyton, Arthroderma, Saccharomyces u op.

Blastomyces Coccidoides



obazuouomuyemut (mun Basidiomycota) — nonoeoe pazmuoxcenue
ocyuiecmenaemcsa nymem oopaszoeanus dazuouocnop . Muueniii npeacTaBiie

MHOTOYHCJICHHBIMHU IIEPETOPOIKAMU.

ollarorennpiMu 1A yenoBeka aBisorcsa Filobasidiella neoformans,




« JletitepomuiieTsl (HecoBepuieHHBIe rpubbl — Delteromytcota, Fungi imperfecti) —
3TO YCJIOBHBIN ,(DOpMaJIbHBIA TAaKCOH I'PUOOB.

« TlaroreHHsIMH IJIs YEIOBEKA ABIAIOTCA Ipeacrasuresy poxos Coccidioides,

Sporothrix, Aspergillus, Epidermophyton, Paracoccidioides, Phialophora u op.

Phialophora Sporothrix Epidermophyton

2




MOP®OQJIOTUS TPUBOB

< Muuenuaneable Wid Tadaibabie TPHOBI(2-100MKM)
<« JIpOMIKEBBIE M JIPOXKIKEIIOTOOHBIEC TPHOBI(2-SMKM)

r ::""':"': ;I‘AX;)::.K ooty l
I'puos1 poga Candida
(nposxxKeno00HbIC)

Mucor (MuneraIbHbIN)




Muuenuanvnoie unu cughanbroie 2puonl.

Onu npeocmaeienvl 6 6ude OJIUHHLIX MOHKUX Humei(cugos)
moawunou 2-50 mkm .

Bemeawueca zughvr oopazyrom muuyenuii.
Muuenuu 6vigarom c nepezopooKoil u 6e3 nepezopooxu.
T'ugor Huzuux cpudoe He umerom nepezopooox.

T'ughvr evicuiux cpuodoe pazoenenvt nepezopookamu, uiu
cenmamu.

T'ughvr, spacmarowgue 6 numamenvHulit cyocmpam, Ha3vléarOm c
gecemamueHbIMU U amu.

T'ughvr, pacmywgue nao nosepxrnocmuio cyocmpama , Ha3vl8AIOMCs
8030YULHBIMU UJIU PENPOOYKMUBHBIMU 2udhamu .

Q




JlpoxkeBble rPUOLI
(Saccharomycetes)

JpoxcKkeBbI€ TPUOBI(JIPOKIKHU) TPEACTABIISIOT
c000M KpYITHbIC OJHOKJIETOYHBIC KJIETKH
IIAPOBUIHOM , OBAJIbHOM M MAJIOYKOBUHON (DOPMBI
auaMeTpoM 3-15 MKM . Y HUX BBIJIENSAIOT IIOJIOBOM
1 0€CIIOJIbI TUIIBI Pa3MHOXKEHHS.

becrnonoe pa3MHOXKEHHUE JPOXIKEBBIX IpUOOB
MIPOUCXOIUT TTIOYKOBAHUEM.

JlpoxKeBbIe IpUOBI TAaKXKE Pa3MHOXKAKOTCS C
IOMOIIBI0 aCKOCTIOP. ¥ JIPOXKEU BHYTPU KIIETOK B
cyMKax (ackax) oOpa3yroTcsi aCKOCIOpbI B
konuyectBe 2,4,8 u T.J.

JlpoxoKeBbl€ TPUOBI IMPOKO MCIIOIB3YIOT B
XJ1e00neYeH M, NPOU3BOACTBE MOJIOYHOKHUCIIBIX
MMPOAYKTOB U T.JI.

Sakil 31. Maya gibalaklari: A — tumurcuglanan hiiceyralar, B-
Saccharomyces cerevisiae kisasi; V — psevdomitseli;
Q- §. octosporada cinsi proses.




JAPOXKKEINMOAOBHBIE 'PUBLI

o Jlpoxokun M IpOXKENoAoOHbIE IpuObl MOPQPOIOTHYECKH

CXOJIHBI MEXy CO0Oi.

© DTO OAHOKJIETOYHBbIE I'pUObI MAPOBUIHONW WM OBaJIbHOW

(OpMBI, KOTOPbIE PA3MHOXKAIOTCSI IOYKOBAHHUEM.

0 HMuHorma moyku HE OTAENAACH OT MATCPUHCKOH KIIETKU
MOTYT O0Opa30BBIBaTh IICEBAOMMULEIUA WM JIOXKHBIN
MHULEIIUMN, COCTOALIMI U3 LIENOYEK YIJIMHEHHBIX KIIETOK.

Hanpuwmep, rpu6sl poxa Candida.

e

I'pubwr pooa Candida




JINMOP®U3M I'PULEOB

JAumopdpuzm-mop@PoiornyecKkuu

MOJTUMOP (pU3M

B 3aBMCHMMOCTH OT YCJIOBMH OOMTAHUS B
NH(UIMPOBAHHOM OPraHU3Me PacTyT B BHE
APOAKKENMOTOOHBIX KJIETOK , 4 HA
NMUTATEJbHbIX Cpeaax 00pa3yrT ru(bl U
MMULIEJIUH.

JIlnumophu3zM xapakTepeH 151 MHOTHX
BO30yauTeeH MOAKOKHBIX U CHCTEMHBIX

MHKO30B.

Dimorphism of dimorphic fungi

25-30C

SDA media

| MOLD FORM I

=1

35-37C

BHI media |vms~r FORM I

This diagram shows dimorphic fungi can exist in
two forms at two different temperature showing
“DIMORPHISM" character




JINMOP®U3M I'PUEOB

Hystoplasma capsulatum




OCOBEHHOCTHU PASMHOKEHUS 'PUBOB

[TomoBoe pa3sMHOXKEHHE IPHOOB IMPOUCXOAUT ¢ 00pa30BaHUEM ITOJIOBBIX T'aMET, ITOJIOBBIX
cIop(3UTOCIIOPHI, ACKOCIIOPHI , 0a3UIUOCIIOPHI ).

becnonoe pa3MHOKEHHUE MPOUCXOAUT MOYKOBAHUEM, (DparMeHTauend Tu@d 1 0€CIoIbIMU
criopamu ( apTPOKOHUINUN , OJIACTOKOHUINUHM , XJIAaMUJIOKOHUIUH ).

[Io xapakTepy pa3MHOKCHUS I'PUOBI JCIATCS HA 2 TPYMIIbI:

“*CoBeplieHHbIe(PAa3MHOKAKOTCS 0€CIOJIbIM, TAK M M0JIOBbIM
nyTeM)

“*HecoBepuieHHble(0ecio10e pa3MHOKEHHE)



© TIMELAPSE VISION INC.




CnorPbl KAK OCHOBHOMU OPTAH PASMHOKEHUS 'PUBOB
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CnopPbl KAK OCHOBHOM OPTAH PASMHOXEHUSA I'PUBOB

JHIAOCIIOPHI CO3PEBAIOT BHYTPH

w SOOI
OKPYIVIOU CTPYKTYPHI —CIIOPAHTUA.

| )] Bhslospares
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Takoii TUN criopooOpa3oBaHus
XapakTepeH I npeacTaBuTe Ieu

rpudoB poxa Mucor .

IK30CHOpPbI (KOHUAMM) PopMUPYIOTCH

HA KOHYHUKAX IUVIOAOHOCAINMUX T, TAK
IHAO0CIOPHI IK30CIHOPbI

Ha3bIBACMbIX KOHU/IUCHOCIIAX.




Bbasumguocnopsr (Basidomycetes) Cryptococcus

Ackocriopsr (Askomycetes) cenmuposarnnuili | Histoplasma, Blastomyces, Piedraia
aug hortae, Coccidiodes, Candida,
Saccharomyces cerevisiae

3urocnopsi(Zygomycetes) Mucor Rhizopus, Apsidia Pilobolus

HecenmuposarHbulli 2ug

Oocnopsl He BBI3BIBAIOT 3a00JIeBAHUN y Ye€JIOBEKAa

Baacrocnopsl Candida albicans

ApTpocnopsl Dermatofitlar, Trichosporon beigelii,
Coccidioides immitis, Geotrichum
candidum

XJ1aMUOCIIOPBI Candida albicans

CoopaHruocrnopsl Mucor, Rhizopus, Prototheca

Kouuaguocmopsl




Y npeacraBuresied rpud0B poaoB
Penisillium va Aspergillus Ha koHIax
IJIOMOHOCHINUX '), KOHUIUEHOCIAX ,

HMCHTCH YTOJIAIICHUIA- CTCPUI'MbI , HA

KOTOPbIX HAXOAHATCH HCIIOYKH KOHHI{Hﬁ.

£
KOHuauu MOryT OBITH OTHOKJIETOYHBIMHU ( N &Q{{ /RN, e
A = '\\ f *-\:»?_—\ S ==
\\ = \\4 =
MHUKPOKOHUIUH ) JIUOO MHOIOKJIETOYHBIMH t |
P ) ( ) = /
— — el »’/éumrr(ﬂr.ﬁp«‘.(ns

MAKPOKOHHIUH ). B A ;

Mukpo- 1 MAKPOKOHUIUHU



Tannocnopsl

XapakTepHO IJis IpoAKenono0Hbix  OOpasyroTcst B pe3ynbrare (pparMeHTaiuu
rpu6oB. biactocnopsl

(bOopMUPYIOTCSI B pE3yJIbTaTe
OTIIOYKOBBIBAHUS OT MaTEPUHCKOMH

KIJICTKH.

oD

Qe

blastospore

CEeNTUPOBAHHBIX TU( ,pacragaronInXcs Ha
OTACJIBHBIC KIICTKU. OTH KJICTKH, OKPYKCHHBIC
000JI0UKOM , MPEBPAILAIOTCS B CIIOPY
(Geotrichium, Coccidiodies c.).

\ g
& &
%%

artrospore

OO0pasyroTcsa BHYTPU HUTEU
MULICTINS WA
TICEBAOMMUIIEIIUS B BUJIC
TOJICTOCTEHHBIX KJIETOK,

IIPEBPAIAIOINXCS B CIIOPHI
(Candida cinsi).

<lamidospor




METOABI U3YYEHUS MOP®OJIOT'MU T'PUBOB

[IpocTou MeTon oKpalmuBaHus, OKpacka 1o I’ pamy, okpaivBaHue

JaKTO(PEHOIOM H Ap.
MuKpOCKONHs METOJIOM pa3aaBIICHHON KaIljiu

O0paboTka (hparMeHTOB KOKH U €€ MPUIATKOB(HOI'TH, BOJIOCHI),a TAKXKE APYTUX

KIIMHNYCCKUX 06pa3u03 pacTBOPOM ICJIOYHU AJIA BBISIBJICHHUA 3JICMCHTOB rpH6a.



METO/ibI U3YUEHUA MOP®OJIOT'MU T'PUBOB

¥

4

Lk

7

At g

/..

Poo Candida Poo Candida
(Memunenoeasn cunbka) (Okpacka no I'pamy)

‘ R i




MeToabl u3y4yenusi Mopgosioruu rpudoB

Candida

MeToa pa3aaBJIeHHOM KaIlJIv




MeTtoabl u3yueHuss MOP(}0JI0ruu rpudoB

Muxkpockonu4ecKuid BUJ rpUOKOBBIX KJIETOK B COCKO0€ ¢ KOKHU




Mopddosorust npocTeImx

IIpocmenue ( Protozoa) ( om epeu.protos-nepBuiii, ZOON-KUBOTHOE)-3yKAPUOTHUCCKHUEC
OJTHOKJIETOYHBIE MUKPOOPraHu3Mbl .PasMepsl mpocrenmmx kojieoaroTcsa ot 2 10 100 MMm.
CHapyXHd KJIETKa MPOCTEUIINX OKPYKEHAa MEMOPaHOM -NEIIUKYJION, SBIISIOIIEHCS
aHaJIOrOM IIUTOIIa3MaTUYe€CKOM MEMOpPaHbI KJIETOK KUBOTHBIX. OHM UMEIOT O(POPMIICHHOE

SAPO C SIACPHON 000JIOUKOM M SAPHIIIKOM M IUTOILIA3MY, COAEPKAIIyI0 OpraHeIbl.




Mopddosorust mpocTeImx

[Ipocreniine nepeaBuraroTCsa ¢ NOMOIIBI XKI'YTUKOB, PECHUYEK WJIH TICEBIONOAUM. Y
HEKOTOPBIX IPOCTEUINNX (PYHKIHIO OPTaHOB IEPEABUKECHUS BBHIIOIHIIOT OIMOPHBIE
MHKPOTPYOOUKH. B 1iuronnasMe HMMEITCS MUIEBAPUTEIbHBIC U COKPATUTEIbHBIC
(BBIICIUTENIBHBIC) Bakyosd. [IpocTelinme pa3MHOXKAIOTCS OSCIIONBIM U MOJTOBBIM ITYTEM.

JKW3HEHHBIN [IUKJI HEKOTOPBIX MAPAZUTHYECKUX MPOCTEUIINX XAPAKTEPUIYETCSI CMEHOU

OCHOBHOT'O M IMPOMEXKYTOYHOIO X03si€B. B HEO1aronpusTHBIX YCIOBUSX BHEIIHEW CPEJIbI

IIPOCTEHMIINE 00Pa3yIOT LIMCTHI.




I[TPOCTEUIIUE TMOMIIAPCTBA PROTOZOA 1m0 MOP®O-BHOJIOTHYECKUM CBOHCTBAM JIEJIATCA
HA 7 TUIIOB.
ITATOTEHHBIMU JIJI YEJIOBEKA ABJIAIOTCH 4 TUIIA

Sarcomastigophora Apicomplexa
Sarcodina Mastigophora Sporozoa
& Entamoeba < Qiardia lamblia ?Plasmod!um vivax _ <»Toxoplasma
histolytica <+ Trichomonos hominis “+Plasmodium malariae gondi
< Trichomonos tenax s*Plasmodium fa|CIparum
< L.tropica “*Plasmodium ovalae

“sL.donovani
“s*Trypanosoma gambiensae
“*Trypanosoma cruzi

Ciliophora

Microspora
«*Balantidium coli ‘

Enterocytozoon, Encephalitozoon, Nosema u ap.




Tun Sarcomastigophora

O 06,858

Cocmoum u3 noomunos Sarcodina u
Mastigophora

o Ilpocmetiuwue noomuna Sarcodina
obnaoarom uUzMeH4U8oU (hopmou mena,
OHH JICTKO NEPEABUTAOTCS ITYTEM
00pa3oBaHUs nCe800N0O0UL NN
[IATOILIA3MAaTUYE€CKUX BHIPOCTOB.
[TaToreHHbIM OPEACTABUTEIEM SIBIIAECTCSA
Entamoeba histolytica- 6o36y0umens
ameOHOU OU3eHmepul.

Entamoeba histolytica




Tun Sarcomastigophora

I Ipocmetiuue noomuna
Mastigsphora xapaxmepusyiomcs
Hanuyuem sxceymuxos. K num
OMHOCAMCAL. TeUUMAHUU-
8030y0umenu 1eUUMAHUO308,

AMOAUSA- 8030YV0UMEND (30 Parastloga - Hospa D SLus Cao Hackenna' A S
JAMOIUO3A, MPUXOMOHAOA-
8030y0umenb mpuxoMmoHo3a u op.

Giardia lamblia ‘




Tun Apicomplexa

O Umerom anukaivbHblil KOMRIEKC, KOMOPbLLU
Nno036051€m UM RPOHUKHYMb 68 K/1IeMKY
X03AUHA 0J1:1 NOCT1e0YIOULEe20
BHYMPUKIIEMOYHO20 RAPA3UMUIMA.

o BHYTpI/IKJICTO‘-IHBIC apa3HThl. ManspuiiHbIi [U1a3MOAUK BHYTPU 3PUTPOLIUTA

o MUMEeIoT CIIOKHBIN KU3HEHHBIN ITUKII C
YepeAOBAHMEM OCHOBHOI'O Y IIPOMEKYTOUYHOTO
XO35EB.

o IlatoreHHbIMU IMPpCACTABUTCIISIMUA ABJIAIOTCA
I1Ia3MOJIHMHN MAJEIPHUHA, TOKCOILIA3MbI U JIP.

Toksoplazma gondii ‘




IIJTAZMOINA MAJISIPUM BHYTPH PUTPOIIUTOB
(MA3OK KPOBH, METOJ ' UM3A)

Species

P. Falciparum| P. Vivax
Stages

Ring Stage

P. Malariae

Trophozoite

Schizont

Gametocyte




Tun Apicomplexa

Nucleolus

Attached
flagellum

Nucleus

Undulating

membrane Blepharoplast or

basal granule
Free

flagellum Kinetoplast

Endoplasm

Ectoplasm

Pellicle Reserve food
granules

Toxoplasma gondii Tryponosoma spp. .




Tun Ciliophora

* IlpeacraBuTe/IM 3TOr0 THUNA MOABUKHBI,
UMET MHOTOYUCJIEHHbIC PECHUYKH,
MOKPHIBAKOIINE BCIO MOBEPXHOCTH TEJIA

napasura.

* IlaToreHHBIM MpeaCTABHUTEIEM SBJISETCS
Balantidium coli-Bo30ynuTenn
0aJJaHTHAHA3a, TOPAKAIOIINH TOJCTYIO

KHIIKY Y€/ 10BCKaA.




Tun Microspora

* MUKpPOCTIOPUINH - OOJTUTaTHBIE

BHYTPUKJIETOYHBIC MAPAZUTHI.

* VY moaen ¢ ocaabiieHHOM HMMYHHOU
CUCTEMOU BBI3BIBAIOT JUAPEIO U THOUHO-

BOCIIAJIUTEIbHBIE 3200 IEBAHUSL.

L : R

* HMeroT 0co0bIe CIIOpHI ¢ NH()EKIIMOHHBIM e
Microspora nosema

MaTepUuaioM- CIIOPOIJIA3MOH.




METOBI HCCJIETOBAHHA MOP®OJIOT'HH ITPOCTEHIITHX

Mopdonoruueckre 0COOEHHOCTH NPOCTEUIINX OIMPEACISIIOT MUKPOCKOIIMEH
HAaTUBHBIX M OKpAIICHHBIX IIpErapaToB.

OOBIYHO MCHONB3YIOT MeTOA PoMaHOBCKOrO-I UM3bI (IIUTOIIa3Ma OKPAIIUBAETCS B

CHUHMH, a IIpO- B KPACHBIM IBET).
i D

Trichomonas vaginalis



METOIBI HCCJIEIOBAHHA MOP®OJIOTHH
ITPOCTEHIITHUX

Mopdosiorndyeckne 0COOCHHOCTH IMPOCTEUITHNX OIPEACIISIIOT
MHKPOCKOIIMEN HAaTHUBHBIX W OKpPAIICHHBIX npenaparoB . OObIYHO
MCTIOJIb3YIOT MeTOo PoMaHOBCKOrO-1 MM3bI (IMTOMIIa3Ma OKPAIIUBACTCS
B CHHHU, a SJIpO- B KPACHBIN IBET).

' e B ),



METOIBI HCCAETOBAHHA MOP®OJIOTHH ITPOCTEHIITHX

(METOI] THM3A)

Leishmania donovani Tryponosoma spp.




METOIBI H3YYEHHA MOPDOJIOTHH ITPOCTEHIITHX

o Mopdonoruo NpOCTEHIINX MOXHO H3y4aTb B HATUBHOM COCTOSHUM (B
npenaparax «pa3aaBiCHHAs Karlis)

o [IpuroroBiieHHBIC HAaTHBHBIC IIpeNaparhl IEPBOHAYATHHO MHKPOCKOIHUPYIOT
Ipr MajoM yBelndeHnn MuKpockoma (X10), a 3areM mnpu OobIIeM
yBenmmaeHHH (X40) B cyxoM O0OBEKTHBE. OTO TIO3BOJISIET HAOIIOIATh
TIOABIKHOCTH BEr€TaTHBHBIX (hOpMa ITapa3uTOB.

O MukpoCKOnupoBaHue ITO3BOJISAET yCTaHOBUTbH MIPUHAJIEKHOCTD
HaOJII0TAEMBIX ITOJ MUKPOCKOIIOM IMOJIBMKHBIX Mapa3uTOB K ONPEACICHHOMY
TANY (CapKOAOBBIE. KTYTUKOHOCIIbI, pECHUYHBIE). [IOMUMO 3TOr0 BO3MOXKHA
BHYTPUBHUJIOBasA WICHTU(PUKALMSA HEKOTOPBIX Mapa3suTOB IO XapaKTEPHOU
NOABWXKHOCTU. Hampumep, HWHTEHCHUBHBIE TOIYKOOOPA3HbIC JBUKCHUS
XapaKTePHBI TONBKO IJISI KPYIMHOM BererarMBHOM ( TKaHEBO#) (OPMBI
AU3CHTEPUMHON aMEOBI



METOIBI H3YYEHHA MOP®OJIOTHH ITPOCTEHIITHX

o B HatuBHBIX mpemaparax IIMCTHI IIapa3wuTOB B OTJHUYHE OT
BEereTaTUBHBIX (OPM XapaKTepH3yIOTCA IIOCTOSHHON (POPMOM.
OngHako B HATUBHBIX IIpemaparax CTPYKTYpPY IIMCT CJIOMKHO

oIpenesiaTh, HallpuMep dapa IIUCT TPYITHOPA3JIMYNMBL.

o OgHako B I[MCTaxX JU3€HTEePUHUHOM aMeObl MOKHO HaOJII0IATH

XpoMaTOnOHBbIE TEeJIbIla B BHJI€ CBETJIbIX IIATEH HMJIN CKOILJIEHU.

o C meabio muddepeHIIHmAINM 9 OKPACKM MA3KOB HCIOJIB3YIOT

pactBop JIrorosus



MoOP®OIOrns NPOCTENLLUX HA NMPENAPATE «PASOABNEHHASA KAMNA»




METOOBI H3YYEHHA MOP®OJIOTHH ITPOCTEHIIIHX
(OKPACKA PACTBOPOM niorons)

o CocraB pactBopa Jlmoross: #omun kaamss — 3r.,
KPHUCTAJIJIINUYECKUH 1Z(0)i -1,5 I., BOIA
muctuianpoBanHas -100mi. B muctuimpoBaHHOM
BOJIe IIepBOHAUYAJIBLHO PACTBOPSIOT HOIUI KaJIld,
a 3aTeM M KPHUCTAJIJIMYECKOU MO/,

o B mpemaparax oxpamneHHBIX pacTBopoM Jlioross
IIMCTEL IIAPA3WTOB OKPAIIMBAIOTCA 30JIOTHCTO-
KOPHUYHEBBIN IIBET

o CnexyeT OTMETHTH, YUTO BereTaTHUBHBIE (POPMEI
IIapasuTOB TPYOHO OOHAPY:KHUTH B IIperaparax,
OKpAallleHHBIX pacTBopoMm JIoross, Tax Kak oHU
IIOr0AI0OT IIPU OKPAITUBAHUIU




v“Virus” ¢ nepeeooe
oM 1aMUHCKO20
oznauaem “a0” .
v'Bnepevie smom
mepmMuH 0ol
ucnonvzoean Jl.
Iacmepom ona
UHpEeKUUOHHBIX
azeHmoe,
nPOX00AUUX Uepe3
OakmepuanvHbvle
Gunrvmpeot.

Hcemopus omkpoimus

Hoonunnvim omkpsieamenem mupa
eupycoe cman /I. H. Heanoeckui ,
omkputewuii 6 1892 200y
punompyrowueca ynompamenkue
UHpeKyuoHHbIEe YaCMUUBL-8UPYC
MO3auUYHOU 001€3HU madaKa.




MopdoJiorust BUPyCoB

Spike
Nucleocapsid |

Envelope protein E

Membrane protein M




OT/IMYUTEJBHBIE OCOBEHHOCTH BUPYCOB OT JIPYTUX
MUKPOOPI'AHU3MOB

Bupychl He UMEIOT KJIIETOYHOTO CTPOECHUSA. B oTiinune
OT JIPYTUX MUKPOOPraHU3MOB BUPYCHI JIUIICHBI
KJIETOYHOM MEMOpaHBbI, [UTOIIa3Mbl C BKIIIOUCHUSIMH,

HYKJIEOUJa U JIp. ;
Bupychl HE UMEIOT prUOOCOM
IMEeI0T O4Y€Hb MEJIKHE pa3Mephbl, HCUHCISIEMbIE B HM

(1 am = 1073 MKM), MX pa3Mepbl KOJIEOIIOTCS B
npenenax ot 15-20 am go 350-400 uM |



OT/IMYUTEJBHBIE OCOBEHHOCTH BUPYCOB OT JIPYTUX
MUKPOOPI'AHU3MOB

Bupychl conepkar TOJIBKO OJIMH TUIl HYKIIEUHOBOM
kucaothl, JIHK nimm PHK ;

Bupychel He BOCIPOU3BOAATCS CAMOCTOATEIBHO, OHU —
OOJIMTaTHBIC BHYTPUKIICTOYHbBIC MAapa3UThl HA
MOJIEKYJISIPHOM YPOBHE, HE UMEIOI[1Ee COOCTBEHHBIX
CUCTEM CHHTE3a OelKa;

JI71s1 BUpYCOB XapaKTepEeH 0COOBIM Pa300IIeHHBIN
(IM3BIOKTUBHEIN) CIIOCO0
Pa3MHOKEHHUS(PEIIPOTYKIIUHN ).



Pa3Mepnl
BnpyCOB(cpaBHeHne)

9 o
Bacteriophage T4 Rabies virus
* o 170 x 70 nm
Adenovirus ‘
2.0 Rhinovirus B"’;’og”:‘:” M13
30 nm AR I
Chlamydia elementary body
° —_—— 300 nm
Bacteriophages Tobacco mosaic virus
f2, MS2 250 x 18 nm
24 nm Viroid
300 x 10 nm
= P
& Prion
Poliovirus 200 %20 nm
30 nm Vaccinia virus Ebola virus
300 x 200 x 100 nm 970 nm

Plasma membrane
of red blood cell

10 nm thick ‘




Mopdosioruss BUPYCOB

Ilo ¢popme eupuona eupycel noopazoenarom nHa cpynnol :
Copepuueckue : eupycel cpunna , napomuma, Kopu

Ilanoukoeuonvie . madbauHoil MO3AUKU

Ilynesuonwie:. supyc oewiencmea

Kybuueckue: supycel namypaivHoil ocnvl, RARUII0MAGUDPYCHL, AOEHOBUDYCBI,
IHMEPOBUPYCHL, PEOBUDPYCBL

Cnepmamo3souonvie: 6akmepuoghazu




MOP®OJIOTUSI BUPYCOB

o
[
@
<
=
Q
5}
—
o
®
(28]

Adenovirus Influenza Virus

Tobacco Mosaic Virus



CTPOEHUE BUPUOHA

O B uentpe BupuoHa

PACIIONIOKEHA HYKIICHMHOBAS
kuciora (JHK niu PHK).

o HyknenHoBas Kuciiora
MOKPBITA KAaCUAOM (OT Jial
capsa - PyTisp),
COCTOSIIUM U3 OEJIKOBBIX
CyOBbEeIMHUL-KAaIICOMEPOB .

o T.0., 3pesnbiil BUPUOH
COCTOUT U3
HYKJICOKAIICHUIA.

Hyxneunoesan
Kucaoma

Kancuo




ONPEAEJEHHOM HOPHI[KE(CI/IMMETPI/IH), 11O XAPAKTEPY
KOTOPOI'O BUPUOHbLI UMEIOT PA3JIMYHBIE THUIIbI
CUMMETPUN.

Hyxkneokancua objiagaer 3 TUIIAMU CUMMETPHH.

Y HEKOTOPBIX BUPYCOB HYKJIEMHOBAsA KHACJIOTa OKPYXKEHA KallCOMEPAMH,
o0pa3zyrluMu (GUrypy MKOcal’apa- MHOTOIpaHHUKA ¢ 12 BeplIMHaAMU,
20 rpansimu n 30 ymmamu. Takow TUII CHMMETPUH HA3bIBAOT
KyOndeckui ( mkocarapudeckuii). K BuUpycaM ¢ HKOCa3IpUue€CKUM
THUTIOM KariCujia OTHOCST aJIEHOBUPYCHI, PEOBUPYCHI, TE€PIIECBUPYCHI,
MTUKOPHABUPYCHI.

Eciau  karmcomepbl pacronoKeHbl BOKPYT HYKJIECHHOBOM KHCIIOTHI IO
OCH BpallleHus, TO KaIlcuj IpuHUMaeT (popmy criupainu. CriupaiabHbIMI
TUN CUMMETPUH KallCuaa MPUCYI NaJOYKOBUIHBIM BUpycaM (BUPYC
OemeHcTBa), U chepudeCKUM BUpYycaM (H-p, KOPOHABUPYChI, BUPYCHI
TpHIINA ¥ TTaparpuia)

CMeliaHHbId TUIT CHMMETPHHU TP KOTOPOM TOJIOBKA OpraHM30BaHa I1o
IPUHIUNY KYOUYECKOM CUMMETPHUH, OTPOCTOK — MO IMIPUHIIUITY
CIIUPAIbHON CUMMETPHUH XapaKTEPEH ISl OaKkTepruodaron



THUbl CHMMETPUU KAIICUJIOB

A — uKocayipuyeckui , B -cnmpanbHbIi ;
1-kancua, 2-Kancomepbl, 3-HYKJIEHHOBAasi
KHCJIOTA




IIPOCTO YCTPOEHHBIE U CJOXHO YCTPOEHHBIE

BUPYCbI

Ilpocmo ycmpoennwie supycot umerom maoJibKo
HYKJ1€e0Kancuo .

Cnoscno ycmpoennwle 6upycol, Kpome Kancuoa,
UMEIOM MEeMOPAHHYIO OBOUHYI0 TUNONPOMEUHOBYIO
06010uKy( cynepkancuo uiu nenjoc).



(OBOJIOYEYHBIE)

ITPOCTBIE U CJOXHBIE

BUPYCbI
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Y HEKOTOPBLIX CJ0XKHO YCTPOEHHBIX BUPYCOB
HA ITIOBEPXHOCTH OBOJIOYKAN UMEIOTCHA
IJIMKOITPOTEUHOBBIE HIUIIBI ( HEHJIOMEPI)I)

Adenovirus HIV-1

Influenza virus




BHUPHUOHBI PA3JIMYHOU ®OPMBbI

e~

HIV Hepatitis B Ebola Virus

Rabies Virus Bacteriophage

PaPillomavirus Rotavirus Herpes Virus




CXEMA VJBbTPACTPYKTYPHEI BUPYCA COVID-19

Spike (S1 & S2)

Nucleocapsid (N)
Membrane (M)

Envelope (E)

ssRNA (+)

SARS-CoV-2




XNUMHNYECKHNU COCTAB BUPMOHA

BupHOH COCTOUT M3 HYKJIEHMHOBOM KMCJIOTHI M O€IKOB. [loaTOMY BUPYCHI,
HUCXOOd U3 XUMHUYECKOIO COCTaBa, MOXXHO OTHECTU K HYKJICONPOTEUIAM.

CJI0)KHO YCTPOECHHBIE BUPYCHI UMEIOT CYTIEPKAIICH/T JIUIHTHOW IIPUPOIBI.

Bupychel uMeroT Bupycocnenuduueckue (pepMeHThI, HCOOXOUMBIE IPHU
PENPOAYKLMHU B KJIETKE- XO35IMHA.



BEJKHW BUPYCOB

CTpYyKTYpHBIE U HE CTPYKTYpHBIE O€JIKH ( (DEPMEHTHI)

Kancugnas 000j104ka BUPYCOB COCTOUT U3 OCIKOB
(kammcoMephbl)

benky TakKe BXOASAT B COCTAB CYINEPKANCHUAA CI0KHO
OpPraHU30BaHHBIX BUPYCOB (IJIMKOMPOTENHOBbIE IIHIIbI)

ITox 000104KOM HEKOTOPBIX CIOKHOYCTPOCHHBIX BUPYCOB
HaXOAUTCS mMampukcHolit M-06en0K, KOTOpbli (DOpMUPYET CI0MH
Ha BHYTPEHHEW MTOBEPXHOCTH CYNEPKANCHIA U CITIOCOOCTBYET
B3aNMOJICHCTBHIO €r0 C OCIKaMH HYKJICOKAIICH 1A, YTO BaXKHO
IpHd CaMOCOOpPKE BUPHUOHOB.



I1IPAMBIE 1 THBEPTUPOBAHHBIE ITOBTOPAIOIIUECSA
IHHOCJIIEJOBATEJIBHOCTH

* Bupycnas JIHK obnamaer yHuKaIbHOW HYKJICOTHIHOM
[OCJIEI0BATENBHOCTHIO, IIPU 3TOM UACHTUYHbBIE
HYKJICOTUIHBIE MOCIEAOBATEIbHOCTHA BCTPEYAIOTCSA OJUH Pa3,
HO Ha KoHIax BUpycHou JJHK MOkHO OOHapyXuTh IpsIMbIE
WJIM UHBEPTUPOBAHHBIE OBTOPSIOIIMECS HYKICOTUIHBIE
[IOCJIE€I0BATEIBHOCTH .

*JIX Hamuume o0ecreunBaeT CriocooOHOCTh MojeKyibl JIHK
3aMBIKaTbCS B KOJIBLIO.




HYKJIEUHOBBIE KUCJOTHI (JIHK)

Bupycasie JIHK MoOryt ObITh JBYHUTEBBIMHU KOJIBLICBUIHOM
(H-p, y HanujIoMa- ¥ HOJIMOMAaBHUPYCOB) U JIMHEWMHOMN
dopmamu (H-p., y TEPICCBUPYCOB)

Y Hekoropeix BupycoB JIHK omnonuTeBas ( H-p., y
IIaPBOBHPYCOB).

Mornekynspaas Macca Bupycuoit JJHK cocrasmser 10°-108D.

Nx monekyisipHas macca B 10-100 pa3 MeHbI11e Macchl
o0akTepuanbHbix J[HK.



HYKJIEMHOBBIE KUCJOTHI (PHK)

Bupycnas PHK B 0CHOBHOM ogHOHHUTEBAasA, HO MOYKET OBITh U
ABYHUTEBOIi (HampuMep, Y pCOBHPYCOB ).

Y HekoTopheIix BUpycoB PHK cermenTupoBana (Hampumep, y
BUpYyCa I'pHUIIlIa, peOBUPYCOB). Hannume cerMeHTOB BEJET K
YBEIIMUCHHIO KOAUPYIOIIEH CIIOCOOHOCTH I'€HOMA.



BUPYCHBIE PHK IMOAPA3AEJAIOT HA CJEAYIOILIUE
I'PYIIIIBI:

ITnwoc-numu PHK HeKOTOpPBIX BUPYCOB, CIIOCOOHBI TPAHCIMPOBATH

F€HETUYECKYIO MH(OpMAIMIO0 Ha puOOCOMaXx 3apakeHHON BUPYCOM KJIETKH ,

T.€. BBINOJHATH pyHKIMKU MPHK. 9mo eupycwt ¢ nonoscumenvnoim
2EHOMOM.

Munyc-numu PHK He cTiOCOOHBI TPaHCIMPOBATh TEHETUYECKYIO
MH(pOpMAalIMIO HEMOCPEICTBEHHO HA pHOOCOMAaX , T.€. OHU HE MOT'YT
¢ynkimonrupoBark kak MPHK. Imo eupycvt ¢ ompuuamenvnvim cenomonm.



VIBTPACTPYKTYPA BUPYCA KOPHU

H protein

Nucleocapsid
(RNA genome + N proteins)

RNA polymerase
(L + P proteins)

Morbillivirus




HOMEHKJIATYPA BUPYCOB

CemeticTBO (-Viridae~
IToncemericTBo (-Virinaeh

Alphah*esvirinae
Pon (-tus) ’
Bun l

Herpesviridae

Herpesvirus

Herpes simplex virus




COBPEMEHHBIE IPUHIIUIIBI KJACCUOUKALINU
BUPYCOB

B ocHOBY Ki1accuuKauu BUPYCOB IMOJI0KEHBI CJeAYI0He
KAaTeropum:

1.Mopdoorus, pasmepnl 1 GopmMblI
2.Hanuuue 000J104KkH (CynepKancuaa)
3.Tunm cuMMeTpUH HYKJIEOKANICHIA

4.0c00eHHOCTH HYKJIEHHOBOM KHCJIOTHI : MOJIEKYJISIPHAasI
Macca, THII, ee CTPYKTYPAa, KOJIUYeCTBO HUTEH U Jp.



KJIACCUDUKALIUA BUPYCOB

[1Io Ty HYKIEHMHOBOM KMCIIOTHI BUPYCHI JICISATCS HA 2 TPYIIIIHI:

PHK-conepaxarue

JIHK-conepxkaniue



PHEK-COIEPXKAIIME BUPYCHI

Picornaviridae
Togaviridae

Flaviviridae

Caliciviridae

Coronaviridae

Retroviridae
Filoviridae
Bunyaviridae
Arenaviridae
Orthomyxoviridae

Paramyxoviridae

Rhabdoviridae

Bupycel nonromuenura , renatuta A U ap.

Bupyc xpacnyxu u 1p.

Bupycel remmarurta C, KeNTor TUXOpajiku, ANOHCKOTOo
sHIIedaIUTa U JIp.

Bupycel racrposnrepura

Kopounasupycsl dyenoseka, supyc SARS , COVID-19

Bupyc nmmyHoaepunuTa yenoBeka
Bupycs MapOypr,260ma

Bupycsl reMopparnueckoun JIMXOpaaku U ap.
Bupyc numponurapHoro XopuoMEHUHIHTA.
Bupycel rpumnma

Bupycel kopu,naparpuniia,3nuieMH4eCKOro NapoTuTa

Bupycs! OemeHcTa u np.



JIHR-CONEPHKAIIME BUPYChI

CeMeicCTBO npeacTaBuTe U

Parvoviridae [TapBOBUPYCHI YETOBEKA
Polyomaviridae [ToIMOMaBUPYCHI YEIOBEKA
Papillomaviridae [TanuaIOMaBUPYyChl YEIOBEKA
Adenoviridae AJIEHOBUPYCHI YEJI0BEKA
Herpesviridae BIII, IIMB u mip.
Poxviridae Bupyc HaTypaabHOM OCIIEI

Hepadnaviridae Bupyc renartuta B




IlpuonsbI

“*O10T TepMuH B 1982 romy ObLI MpeaIoKeH aMepPUKaHCKUM YUECHBIM

C. IIpy3unepom

[Ipuons! ( oT aHmI. «proteinaceous infection particle») o3Hadaer
« MH(EKLMOHHAsl OEJIKOBas 4acTHULIA .
**[IproHBI HE UMEIOT HYKJICHHOBOM KHCIIOTHI.
“*Kiterounas ¢hopma HOpMaabHOro pruoHoBoro nporeuHa (PrP¢)
MMEETCSI B OPraHU3ME MIJICKOMUTAIOIIUX, B TOM YHCJIE YEI0BEKA, U

BBIMOJIHSET PSJI PErYAITOPHBIX (PYHKIIHH.

“* HopmanbHbBIM MpHOHOBBIN MPOTEUH KOAUPYET
Prc-ren pacnoyio’)KeHHBIM B KOPOTKOM Iiede 20-0M XpOMOCOMBI

YqCJIOBCKA.




PrPc

HOPMaJbHbIN 6enokK

A

™
e

PrP 5c

opyrasa KoHpopmauma 6enka
TOrO e XMMMNYeCKOoro CoctaBa
- MATOreHHbIN MPUOH




CHUHTE3 IPUOHOBOI'O MIPOTEUHA B KJIETKE

MakeAGIF.com



JIOKAJIM3ALIUS TPUOHOBOI'O
NMPOTEUHA HA KJIETOYHOU MEMFBPAHE

PiPC
Qliikolipid

Reseptor

T —— e e e e N i

Athiiti




IIPHOHOBBIE MHO®EKIIUU

Kypy — B 1957 rony B HoBoii I Bunee K. I'aliyiiek BbISIBHII
MH(MEKIIMOHHYIO IIPUPOAY ATOM 0one3Hu. Kypy npossisiercs
pacCcTpoMCcTBaMU (PYHKIIMU MO3KEUKA.

bonesns Kpentidensara-Axkoda —mpruonoBas O0JI€3Hb,
IPOTEKaroNIas B BUJAC ASMCHIIUU, 3PUTEIbHBIX U MO3KECUKOBBIX
HapyIICHUHN U JIBUTaTCIbHBIX PACCTPOMCTB CO CMEPTEIbHBIM
MCXOJIOM.

B 1992-1993 rr. B Benukoopuranun, CeBepHoii EBpone cpeau
KPYITHOI'O POraToro CKoTa Ha0jroaanach MUAEMUS TPUOHOBOM
OoJIe3HU-3HIIE(aIonaThsl KPYIIHOIO POraToro CKoTa.

[Tocne mpruoHOBBIX MH(PEKIMKA UMMYHHUTET HE (POPMUPYETCH.



JIMATHOCTUKA U IEYEHUE

[Ipy JUarHoCTUKE IIPUOHOBBIX OOJIC3HEU B KaueCTBE
MaTOJIOTUYECKOr0 Marepualia MCIOJIb3YIOT THUCTOJIOTUYECKHUE
[penaparsl

(TKaHM MO3Ta) B KOTOPBIX U3YYalOT XapaKTep
MaTOJOTMYECKOr0 Mpolecca
JledeHne cuMIIToMaTuyeCcKoe 1

IIATOI'CHCTHNYCCKOC



Bupouabl

* Bupouipl —HEOOJIbIIINE MOJICKYIIbI
KoJbIeBOoU oqHoHUTeBOU PHK.

*He conepkar Oennok

*He 001amar0T aHTUTEHHBIMUA
CBOMCTBaMH

OueHb MEJIKHE YaCTHUIIbI; JJINHA

monekynsl PHK pocturaer 1x10- @ d)
VIroi
6

YIROID COMPOSITION

*Monekyna PHK coctout n3 300-
400 HYKJIEOTHJIOB



BUPOUIBI BBI3BIBAIOT 3ABOJIEBAHUS PACTEHUU
(3APAJKEHHBII BUPOMJIOM KAPTO®EJIb)

A Figure 13.21 One effect of viroids on plants. The potatoes at
of infection with PSTV viroids



