30050rng 60ecno3BOHOYHbLIX

C ocHoBaMu napasmnTosioruu

INekunsa 4
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Tun Bangiophyles
(= Rhodophyta) —
KpacHble Bogopocnu, unn
barpsHKu



MpenmMyLLeCTBEHHO MHOIOKNETOYHbIE OpraHn3mbl (0ObIYHO
HUTYaTble, YacTO C XOPOLLO pPa3BUTLIMMU
nceBoonapeHXnMaTo3HbIMU CTPYKTypamu, B
OENCTBUTENbHOCTU CNOXEHHBIMU N3 Pa3BETBIIEHHbIX HUTEN B
OHY KINeTKYy TOSLLNHOM), AOBOJIbHO pa3HOOOpa3HbI No
CTpoeHuto. Pexxe BCTpeYaloTCss OAHOKITETOYHbIE KOKKOUOHbIE

doopMbl.

XapakTepHo coyeTaHne NPUMUTUBHbBIX NPU3HAKOB
OpraHu3aLunu KneTku, MHOrOKITIETOYHOIo YCTPOMUCTBA U
CMOXHbIX XXM3HEHHbIX LIMKNOB. NpeacrtaBneHbl NOYTH
NCKNIOYNTENBHO POTOTPOMdbI, ECTb HEMHOIOYUCTIEHHbIE
napasuThbl.

Anpo ot ogHoro Ao MHornx. MmnTo3 3akpbITbin, NOSTYOTKPLITHIA  PparmeHT Morioaoro nobera

UINN OTKPbITbIN, 6€3 LieHTproneit. Platoma [us: JhsHe

KneTkn ¢ opraHn4yeckon CTEHKOW, B psae cnyyaes C pasTeRui, !

BKIIOYEHMEM kapboHaTa kanbuus. Becerga 6e3 XryTmkos.

XrnoponnacTbl ¢ AByMst MeMbpaHamu, cogepxaT xrnopodunn a

N prUkodUnNnHbI, a nHorga xnopodunn d. ECTb MUTOXOHAPUMN.

3anacHon NpoayKkT — Kpaxman darpsHok. CMHTE3 Nn3nHa

yepes3 AMaMNHOMNUMESNTMHOBYIO KUCIIOTY.

Meno3s 3urotnyeckunin. Nonosou npouecc ooraMmHbsin, HO CO

cneunguyeckumMmn yeptamm (C y4actmemMm ocobbiX OOrOHUEB —

KaprnoroHoB). B XnW3HeHHOM uuKne 00bIYHO YepenyrTcs

MOKOJIEHUs C Pa3HOM MNOUAHOCTLIO, YACTO reTepoMopdHbIe.  OpHokneTouHas GarpsHka

N3BecTHO cBbiwe 4 000 BUOOB. Rhodosorus marinus [no:
Lee, 1980, m%:8[§ CaKuH

,D,p03,EI,OB©M9 rgeev, 2011



Tun Euglenophyles
(=Euglenozoa, Euglenophyta)
— IBrneHvgbl



Tun Euglenophyles — 3BrnexHugbl

OObIYHO MOHaAHbIE POPMbI
(MHOrga KonoHwmanbHbIe).
doToTpOdbI U XEMOTPOD I,
CBOOOAHOXNBYLLME,
KOMMEHCcarnbl U napasuThbl.
Aopo — 1 (MHorga ecTb
MHOrosigepHas ctagus).
MnTO3 — 3aKpPbIThIN
BHYTPUsIOEPHLIN.
MuntoxoHgpum — obbIYHO C HITRAECn Heneemes
nnacTuH4YaTbIMU KpUCTamMu,

4acTO B COCTaBe KMHeTonnacra.
[1nacTnabl — ecnum ecTb, TO C

obonoykon n3 3 memobpaH.

KryTnkn — kak npasuno, 1 nnu

2 — OObIYHO BbIXOAOAT U3

rnmyoboKOro BrssiMBaHwMsI.

© M.G. Sergeev, 2011



Knacc Euglenoidea

OObIYHO C 2 pa3HbIMU XryTUKaMu ¢ napakcuanbHbIM
TsSDKEM U MPOCTbIMU MacTUroHemamin. [loBepXHOCTb
Tena NnokpbiTa KYyTUKynon. Yacto ectb LUTOCTOM. Y
dOTOTPOROB €CTb POTOPELENTOP, XTOPONNacThbl C
xnopodunnom a nu b. XpoMoCOMbl MOCTOSIHHO
KOHOeHcuMpoBaHbl. buHapHoe geneHue.

Cabiwe 1000 Bnoos..

KIYTH- ‘
Parastasia fennica §E§2 \ g,
(n3 “INpotucTta”, no T 2
Michajlow, 196 4) ®

norubLwas soocnopa NajiMHTOMKWA

50° '8
4 ¢of Hadano

/ ‘i fenexvs

© M.G. Sergeev, 2011



Knacc Kinetoplastidea — KuHeTtonnactugbl

XeMoTpodbl. nepeAHNil
XKrytnkoB — 1-2 (MoryT ke
peayumpoBaTbCs), C
napakcuarsrnbHbIM TsDKEM.

MutoxoHapus — 1, 0ObIYHO B N ——

cOCTaBe KuHemorisiacma. memBpana
ECTb LNTOCTOM U LMTOAPUHKC AAPO
(y napa3uToB peayuupyroTes). e
MuTto3 0e3 koHOeHcauum

XPOMOCOM. —_—
EcTb nosioBou npouecc. Foneaxim

T
KIYTUKOBbIW

Csbiwe 1000 Bnaos. Kapman

KMHeTonnacrt

Trypanosoma vivax (u3 “lNpotuncTta”, no

Vickerman, 1966, ¢ M3MeHeHM sMK) © M.G. Sergeev, 2011



Knacc Kinetoplastidea — KuHeTtonnactugbl

Livingstone, © BIODIDAC

© M.G. Sergeev, 2011



R&D funding HIV/AIDS

and burden :

of disease oo
Tuberculosis

Kinetoplastids*
Diarrheal diseases
Dengue |

Parasitic worms

Bacterial pneumonia and meningitis

1083

B Funding ($ million)

[ Disease burden
(x100,000 disability-adjusted life years)

1046
Leprosy ‘Sﬁ *(Chagas disease, leishmaniasis, and sleeping sickness.
17 Not shown: $13 million for other diseases and $173 million not allocated to one disease.
Trachoma |-, .,
mp oty 1 1 1 1 1 ]
0 200 400 600 800 1000 1200

6 FEBRUARY 2009 VOL 323 SCIENCE www.sciencemag.org

© M.G. Sergeev, 2011



Knacc Kinetoplastidea — KunHeTtonnactugbl

Trypanosoma sp.

IS T P LT oy
..-,'-"__: '.: R _‘.':;:; ‘:‘ b .___:—
G L s
N
1 ivinnatnne © RIONDINAG ﬂ

BIODIDAC #, J. Houseman

TpUNaHOCOMO3bl

TpaHCMUCCUBHbIE,
OObIYHO
aHTPOMO300HO3bI U
300HO3blI

© M.G. Sergeev, 2011



,Knacc Kinetoplastidea — KuHeTtonnacTtungbl

opdhonornyeckue
doopMmbil
TpunaHocomaTung [no
pa3HbIM aBTOpaM, U3:
[TpoTuctel, 2000]

A — npomacTturorta; b
— anumacTturoTa; B —
onnctomacturota; [ —
TpunomacturoTa; I —
XxoaHomacTurorta;, B —
cdoepomacTturoTa; X —
saHOomacTuroTa, 3 —
~amacTturora.

K — KIYTUK; KM —

| XKIYTUKOBbIN KapMaH; K
] ] — KMHeTonnacT; 1 —

a0po

© M.G. Sergeev, 2011



’KnsHeHHbIN Umkn Trypanosoma brucei s.l.

CmepTHOCTL — 50 000 B 2002 1. (WHO)

(TDR/WHO/WellcomeTrust)

© M.G. Sergeev, 2011



Knacc Kinetoplastidea — KunHeTtonnactugbl

uHY ¥

Trypanosoma gambiense (13 XaycmaHa, no

LeHrecy) © M.G. Sergeev, 2011



Knacc Kinetoplastidea — KunHeTtonnactugbl

b - - il 2 ‘.-‘ _,-. 5 '_ P
5 ‘;g-" ' "‘\1{ 3 -‘t* -
/ MeperHacuym-
- ) Mepenocyun . MNo3aeoHONHWE XD3REEA ]
Trypanosoma gambiense (no Trypanosoma rhodesiense (no
A.B. JlblceHko) A.B. JlblceHkKo)

© M.G. Sergeev, 2011



OCHOBHblE TPUNAHOCOMO3bI

= [rypanosoma brucei, s.str.

» HaraHa (Takxe T. congolense, T. vivax)
» Glossina
» [TapHOKOMbITHbIE, HENAPHOKOMbITHbIE, KOLLKW, COBaKku, rpbl3yHbl

= [rypanosoma gambiense

» CoHHas bonesHb (nerkast, 4acTo XpoHuyeckas oopma)
» Glossina
» YenoBek, AoMallHNE CBUHbU

= [rypanosoma rhodesiense

» CoHHasg bonesHb (Tspkenas popma € YacTbiM JfieTanbHbIM UCXOO0M)
» Glossina
» [lapHOKONbITHbIE, YENOBEK

= [rypanosoma evansi

> Cyppa
» [BYyKpbinblie, BaMnupbl
» MnekonuTawwme, B TOM YnUcre YenoBek

© M.G. Sergeev, 2011



OCHOBHblE TPUNAHOCOMO3bI

= Trypanosoma equiperdum

> HypuHa
» [lepenaeTcs NoONOBbIM NYTEM, XPOHUYECKasT POPMbI C BbICOKOW
CMEpPTHOCTbLIO

» Jlowaau, ocnbl U UX rmopunabi

= Trypanosoma rangeli

» BeposTHO, HenaToreHHa
» Knonbl cemenctBa Reduviidae
» MnekonuTawwume, 4YenoBek

= [rypanosoma cruzi

» bonesHb Haraca (LLlaraca)
» Knonbl cemenctea Reduviidae, a Takke nocTenbHbIN.
» Mnekonutatowune, Yyenosek (11-12 mMnH)

© M.G. Sergeev, 2011



’KnsHeHHbIn umkn Trypanosoma cruzi

Triatomine Bug Stages

Triatomine bug takes a blood meal
(passes metacyclic trypomastigotes in feces,
o trypomastigotes enter bite wound or
mucosal membranes, such as the conjunctiva)

.

e )

Metacyclic trypmastigotes @
in hindgut A '

o J

o \
Triatomine bug takes

iy,
a blood meal

Epimastigotes trypomastigotes ingested)

in midgut

S A

SAFER+HEALTHIER: PEOPLE™

http://iwww.dpd.cdc.gov/dpdx

&\ —
P =

Human Stages

Metacyclic trypomastigotes
penetrate various cells at bite
wound site. Inside cells they
transform into amastigotes.

Trypomastigotes 9 by binary fission in cells
can infect other cells of infected tissues.

and transform into

intracellular amastigotes

in new infection sites.

Clinical manifestations can

result from this infective cycle.

e
volntracellular amastigotes

A= Diagnostic Stage

transform into trypomastigotes,
then burst out of the cell
and enter the bloodstream.

CmepTHOCTb — 13 000 B 2002 1. (WHO) eme sergeev, 201



[from Petherick, 2010]
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Knacc Kinetoplastidea — KunHeTtonnactugbl

/ Mengrotus

Mo3eokOuHLE x03reBA

Trypanosoma cruzi (no A.B.
IbiceHko)

© M.G. Sergeev, 2011



Insect Vertebrate
Non-adaptive Immunity Adaptive Immunity

Metacyclic
Eplimastigote trypomastigote Amastigote trypomastigote

60-200 kDa mucins

Varlable
35-50 kDa mucins region

Clycans
Core
GPI

Invariant mucins Invariant mucins? Vartable mucins Varlable mucins

TcSMUG family TcSMUG family? TeMUC family TeMUC family

Group S Group | > Group Il Group Il > Group |

Figure 1| Variation in the surface mucins with the Trypanosoma cruzi life cycle and biological
activity of different mucin regions. Schematic diagram showing the major parasite developmental
forms and, below, the identity of their major surface mucins, as supported by experimental evidence
except for metacyclic trypomastigotes. The different component parts are listed with the final TeMUC
(T. eruzi mucin) mature product on the right. The established and putative functions of these
components are as follows. Variable region, immune evasion and adhesion; core region. the main
O-glycosylation scaffold and immunogenicity; the glycans, protection, adhesion and immunogenicity:
glycosylphosphatidylinositol (GPI) anchor. anchorage and immunomeodulation.

[from Buscaglia et al., 2000]

© M.G. Sergeev, 2011



>KnsHeHHbIn Lukn Leishmania sp.
HEﬁmMaHuﬁf;'B i Human Stages

Sandfiy takes a blood meal .
; e Promastigotes are
(Imects promastigote stage -
into the skin) phagocytized by

0 Divide in midgut and / — macrophages
migrate to proboscis ?/i

o . |
\ g\/ ;‘._3‘%
-

Amastigotes transform into
o promastigote stage in midgut

Promastigotes transform
into amastigotes inside
macrophages M\

Amastigotes multiply in celis

(including macrophages) of
: N various tissues A
e Ingestlon of
parasitized cell .
o Sandfly takes a blood meal
(ingests macrophages infected
with amastigotes)

A= Infective Stage
A= Diagnostic Stage

SAFER-HEALTHIER-PEOPLE™

http:/Mww.dpd .cdc.govidpdx

CmepTHOCTL — 59 000 B 2002 r. (WHO)
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Knacc Kinetoplastidea — KuHeTonnactuabl

LEISHIMANIA MAJOR

b

o

Hentpoghun

Neutrophil
 cell death

l Phagocytosis

Apoptosis

Parasite released
Makpoderu: |

Phagocytosis

Trojan horse needed? Response to a sand fly bite in
the mouse includes a rapid influx of neutrophils to
the wound site, which phagocytose L. major para-
sites. In one scenario (left), as the neutrophils
undergo apoptosis, they are phagocytosed by
macrophages and send an anti-inflammatory signal
as part of this process. This results in silent entry of
the parasites into the ultimate host cell, the
macrophage. In the alternative scenario (right), the
antiinflammatory environment created by the
uptake of apoptotic neutrophils antagonizes the
antimicrobial activities of the macrophage. Parasites
egress from dying neutrophils and are engulfed, but
not killed, by macrophages.

[John, Hunter, 2008]

© M.G. Sergeev, 2011



Knacc Kinetoplastidea — KunHeTtonnactugbl

Leishmania tropica (13 “)KusHu XnmBoTHbIX")

TpaHcMUccuBHbIE, OObIYHO
aHTPOMNO300HO3bl 1 300HO3b

© M.G. Sergeev, 2011



Knacc Kinetoplastidea — KunHeTtonnactugbl

i
- ’Ej e -
. - % *{:.
. ﬁj-“\
Mepaqocuma

Leishmania tropica (13 Leishmania donovani (n3
“MeaununHckon “MeguumnHckon
napasurtonorun’) napasurtonorumn’)

© M.G. Sergeev, 2011



KoxHble nenwmaHmnodbl Ctaporo CeeTa

= | eishmania tropica

» JlenwmaHno3s ("ropogckon’”) ¢ CyXumMn ss3BamMu
» Phlebotomus
» YenoBek, cobaku, rpbl3yHbl

= |_eishmania major

» JlenwmaHno3s ("cenbCckun’) ¢ “MOKHYLLMM s13BaMMU
» Phlebotomus
» Yenosek, rpbl3yHbl, XULWHbIE MeKonuTatowmne

= |_eishmania aethiopica

» Phlebotomus
» YenoBek, JaMaHbl

© M.G. Sergeev, 2011



Knacc Kinetoplastidea — KunHeTtonnactugbl

|| I .'Jf {( | f."' :

(VU3 Dorens)

© M.G. Sergeev, 2011



BucuepanbHbie nenwimaHmnosbl Ctaporo CeeTta

= | eishmania donovani

» Kana-asap
» Phlebotomus
» Yenosek, oBUbI, nowaagun, cobaku

= L_eishmania infantum

» CpeanseMHOMOPCKO-cpeaHeasnaTCckun nemwmaHmnos
» Phlebotomus
» Yernosek, XuuWHble MnekonuTtaroLime

m Leishmania archibaldi

» BocTou4HOo-appukaHCKMN NenwmaHnos
» Phlebotomus
» Yernosek, XuuWHble MnexkonuTtaroLime

© M.G. Sergeev, 2011



KoXxHble nenwmaHmno3bl Hosoro CeeTa

= |_eishmania braziliensis
» KOXXHO-CINMU3UCTbIN NenwmMaHnos

» Lutzomyia
» Yenosek, gpyrme mnekonuTaroLime

» | eishmania mexicana, L. amazonensis, L. pifanol,
L. venezuelensis, L. guyanensis, L. panamensis, L.

peruviana

> JlenwmaHno3bl ¢ Hernyooknmu, anpdys3HbIMM NOPaKEeHNIMU
» Lutzomyia
» Yenosek, rpbl3yHbl, ONOCCYMbl, UHOTr4a JIEHUBL,b

BucuepanbHbie nenwimaHnosbl Hosoro CeeTta
= |_eishmania chagasi

» Lutzomyia
» Yenosek, XnLHble MrekonuTaroLme

© M.G. Sergeev, 2011



Knacc Kinetoplastidea — KuHeTonnactuabl
e Crithidia
Leptomonas fasciculata

8, Leishmania

() tarentolae
I:,ndolrypmum

Le:bhmnma

Herpetomonas
Crithidia — muscarum

Blastocrithidia
culicis

—— Trypanosoma cruzi

dunoreHeT n4e ckoe OpeBo Mo
pesynbTaTam pacwmndpoBKu
nocrnegosatenbHocten pPHK

(3 “MpoTuncTta”, no psay aBTOPOB)

Phytomonas

L ] TI}'pmﬂSﬂml Sp.
Herpetomonas (M3 prb)

Trypanosoma brucei

Trypanoplasma borreli

Euglena gracilis

‘:Ezﬁ;;som

brucei

Trypanvsoma
Trypanoplasma @/‘ i cruzi

© M.G. Sergeev, 2011



Tun Acrasiiodes (= Percolozoa,
Heterolobosea) — Akpa3uunabl, nnu
rereponobo3Hble ameoObl

© M.G. Sergeev, 2011



HennrmeHTMpoBaHHbIE OQHOKNETOYHbIE.
ObuTtaTtenun No4s, NPECHbLIX U1 MOPCKNX
BOA, €CTb paKkynbTaTUBHbIE Mapa3unThl.
O6bI4YHO NceBagoamebonabl, HO B
XM3HEHHOM LMKIe 4YacTo C
Tpodonyeckon NmMbo paccennTenbHOU
doopmon ¢ 2—4 XKrytukamu. Agpo
00ObIYHO OHO, HO MOTYT ObITb U
MHOrosgepHble ctagun. MutoxoHgpum ¢
yNnoweHHbIMM Kpuctamu. Mmntos
3aKpbITbl BHYTpUsAepHbIN. N3BeCTHO
dopmMupoBaHme NoaoBbIX Ter.
[MpeaocrtaBuTenn gaHHOro Tuna
TPaAULNOHHO ODOBLEANHSIIOTCS C
KOPHEHOXKaMMW.

Heckonbko OecaTKOB BUOOB, B TOM
yucrie onacHble pakynbTaTUBHbIE
napas3unTtbl Yenoseka — Naegleria fowleri
n N. australiensis — Bo3bygntenu
amMebHOro MeHMHroaHuedanmTa.

Tun Acrasiiodes
— AKpa3uungbl

KryTukoHocHas popma
Naegleria fowleri [poTo Lillian
Fritz-Laylin,
http://genome.jgi-psf.org/Naegr1]

© M.G. Sergeev, 2011



Naegleria fowleri

Amebae penetrate G
the nasal mucosa Amebae migrate to the brain via
the olfactory nerves causing

primary amebic meningoencephalitis
(PAM) in healthy individuals

Water-related activities Trophozoites in CSF and
such as swimming brain tissue A
underwater, diving, Flageliated forms

or other water sports »
can result in water
going up the nose.

occasionally in CSF

A: Infective Stage
2\ = Diagnostic Stage

BAFER:MEALTH rFEOPLE"

hitp/ivvwaw.dpd.cde.govidpdx

Flagellated form

© M.G. Sergeev, 2011



Tun Myxophyles — MNkKCoOUOHTbI

© M.G. Sergeev, 2011



Tun Myxophyles — MNKCOOGUOHTBI

ObblYHO amebounaHble oOpPMbl, MOTYT ObITb Pa3BUTLI
nnasmoguun 1 ncesgoniasmognu.

MoryT doopmumnpoBaTbCs NNoOOBbLIE Tena.

XeMoTpodbl, CBOOOAHOXMBYLLME, KOMMEHCanbl U
napasunThl.

Anpo — 1 (MoXxeT B6bITb MHOFOsTAEPHAsI CTaaus).

MWnTO3 — 3aKpbITbIN UNN NOJTY3aKPbITLIN.

MuToxoHOpuUn — 00bIYHO C TPYDYaTLIMU KPUCTAMM.
KryTmkm — 1-2, 4acTto OTCYTCTBYIOT.

[TonioBon npouecc ecThb y psgaa rpynn, MHorga — CMeHa
ranongHoro n gunronaHoro I'IOKOJ'IeHI/II/I

BeposiTHO cBbiwe 2000 BuaoB. #8 h & &5

http://www.merian.fr.bw.schule.de/beck




