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The Three Domains of Life

= Common Ancestor http://commons.wikimedia.org/wiki/File:3_domains_of _life.GIF?uselang=ru
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Life on Earth
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Lipopolysaccharide

Outer a
membrane Protein
Cell wall Poptido-
Periplasmic glycan
gel
Plasma membrane

Cellular Structure.........

+individuals are microscopic

+ unicells in mucus envelope, colonies, and filaments; most




Plantae Chromalveolata

Glaucophytes Rivasishon Stramenopiles

Red algae Haptophytes
Green algae Cryptophytes
e Radiolaria

Cercozoa
(inc. Foraminifera?)

Rhizaria
Amoebozoa

(Lobose amoebae)
Mycetozoan slime moulds

Euglenozoa,

Pelobionts, St:‘:gtl)?ggsea.
Entamoebae Oxymonads
Animals Trimastix Excavata

Malawimonas

Opisthokonta 5aates

Diplomonads,
Ichthyosporea 53%3523’3&?,
Nucleariid amoebae s Apusomonads Parabasalids
Fungi (inc. ~a ™= Collodictyonids

SLranROrem) ? *= Centrohelid Heliozoa

Eukaryotes
Prokaryotes

From: Simpson & Roger (2004)
Curr. Biol. 14: R693-R696
Eubacteria Archaebacteria s
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Puc. 26. Dupocum6uo3 B sBomouuu miactuf (mo:Keeling, 2004

C ,HOHOJ]HCHI/IHMI/I). [TpepbIBUCTBIMU JTUHUSMH MTOKa3aHbI
JIpyTry€ BO3MOXKHBIE ITyTH MPOUCXO0XKIECHHUS I1JIACTH.

Puc. 22. Pa3nuunbie TUIIBI KPUCT (K) MUTOXOHAPHIA
(mo: Kycakwn, [Ipo3nos, 1994). 4 - miacTuHYaThIe WIH
rpeOHeBH/IHbIE; b - TpyOuatkie; B - AMCKOBU/HbIE.
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Opisthokonts

Alveolates

Supplementary online material to:
Walker G., Dorrell R.G., Schlacht A., Dacks J.B. (2011): Eukaryotic systematics: a
2011 user’s guide for cell biologists and parasitologists. Parasitology 138, 1-26.



TpyaHocTn mopdonornyecKkon
CUCTEMbl HU3LLUX IYKAPUOT

e begHocTb MopdoNoOrMyYecKkMx NPU3HaKkoB
HU3LIUX OPraHN3MOB MO CPABHEHUIO C

BbICLUUMMU
«B OO4HOM LBETKE CKPbITOCEMSAHHOrO
pacTeHUs HaM U3BeCTHO OonblUue NPU3HaKOB,
yeM BO BCeM Tene HU3Wweun BoAOPOCTINY.

H.A. lanaykos
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MoHaaHbI TUN
andpdepeHumaymm Tannoma

VOLYOK  STRUCTUNE

Ilm"m ca

Chloroplasts

Non-emergent
flagellum Stigma

Emergent flagellum Emergent flagellum
with parafiagellar swelling




MoHaaHbI TUN
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emergent flagellum
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contractile vacuole
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paramylon bodies
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paramylon cap
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pyrenoid

paramylon cap mucocysts

pyrenoid
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KOKKOUAOHbIN TUM
andpdepeHumaymm Tannoma

20 microns



HuTtyaTbIn (TpUXanbHbIN) TUM
andpdepeHumaymm Tannoma




PasHOHUTYaTbLIN
(reTepoTpuxanbHbIn) TUM
andpdepeHUunaunm Tannoma
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JloxxHOTKaHeBbIN
(nceBOonapeHXMMaTo3HbIN) TUT
andpdpepeHumnaunm Tannoma




TkaHeBbIV (MAapeHXNMAaTO3HbIN)

TN angpaepeHunaunn
Tannoma

receptakel '
med Tist

Puc. 289. Laminaria. A -
MPOMOILILIN paspes deperka; b -
HOLIEPEUHbIH pa3pes uepeluka; B -
paspes JUCTOBOM IITACTUHKH C
COpycaviu 300CMOPAHTHEB.

Prc. 29(). JlaMHHAPHCBBIC. Cnopocbm‘ﬂ:rA _A Laminaria, B— Macrocystis, B— Nereocysti,



CundoHanbHbIN TUM
andpepeHumalmm Tannoma




CundoHoknaaanbHbIN TUM
andpdepeHumalnm Tanioma

© Peter v. Sengbusch - b-online@bi‘ik.lmi—hamburq. de

Fluorescence microscopic photo. The
nuclei were stained with DAPI



PasmMHOXeHne BOOOpPOCen

 BereTatnuBHoe
 becnonoe
 [lonosoe



BeretatnBHOE pa3MHOXeHMe
BOAOpOCNen geneHnem KneTku

Gomphonema

Micrasterias



BeretatnBHOE pa3MHOXeHMe
BOOOPOCIEN ueneHmeM KOJ'IOHI/II/I

Synura

flos-aquae




BeretatnBHOEe pa3MHOXeHMe
BOoAopocnen doparMmeHTamMmm HUTen

Reproduction (cont.)

Nucleus

4. Hormogonia = short piece of trichome that detaches Septa
from parent filament and glides away

Spiral X
chloroplast t,

RN

Separation disk or “Necridium” = funky dead cell
where detachment occurs




BeretatuBHOE pa3MHOXeEHME
BOAOpOCNen cneunanm3npoBaHHbIMU
CTPYKTYypamMu

receptakel -

Chara Sphacelaria




becnonoe pa3smMHOXeHMe BOOOPOCEN

Chlamydomonas ety [
dopmmpoBaHme 4+ ——
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becnonoe pasaMHoXXeHne BOOOPOCIEN
HenoaBMXHbIMM Cnopamm

Omoen 3eneHsblie 8000pPOCU

Puc. 61. XpookoKKOBbIE 1 TLIEBPOKANCOBbIE CHHE3EIEHBIE
Bozopocu fmo: T'onnepbax u ap., 1953, 1o pasHbiM aBTOpam).

A - Microcystis (001Nt BUJ KOJIOHUU U OT/I€JIbHbIC KIETKH);

b - Gloeocapsa; B - Merismopedia; I" - Chamaesiphon (o0pa3oBanue
sk3ocnop); [ - Dermocarpa (BHN3Y - 00LLMI BUJL ClIOEBULIA ,

BBEPXY - HIOCIOPAHTHN).

KpacHble Bogopocnu



becnonoe pasMHoOXeHune
LleHoOunanbHbIX BOAOPOCIEN




* [lepexoq K nofioBOMY pa3MHOXEHMUIO
CBA3aH C NosBNeHnem
cneunanm3npoBaHHbIX NOSIOBbIX KIMETOK -
MY>KCKUX U XXEHCKUX raMeT, B peayribraTe
CITUSIHUA KOTOPbIX (ONNo40TBOPEHUSA)
obpasyeTcs 3urota - Knetka, U3 KoTopowu
Pa3BMBAETCA HOBbIN OPraHn3mMm,
obnagaroLwmnm HoOBOU KOMOMHaUneun
NCXOOHbIX FEHETUYECKMX NPU3HAKOB.



Xonoramums

Puc. 204, IoanGuedapugoBHe:

1 — Dunaliella salina; 2—5 — Phyllocardium complanatum (2 —
BereTATMBHAA KIIETKA, 3 — roJIOraMmA, 4 — IMJIAHOBUroTa, & —
THIHOBHIOTA); 6 — Spermatozopsis exsultans, ? — Pyramimonas

reticulata.
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[anno-aunnoOUOHTHbLIN XXU3HEHHbIWU LUK CO
Cnopu4yeckoun pegyKkumneu

Fertilization
(Syngamy)\lzygote
mitosis &
Egg yvelopmenl

Sperm
Embryo

mitosis haploid (1n) diploid (2n)

generation generation
Gametophyte Sporophyte
mltOSts\

Spores
Meiosis

Generalized plant life cycle showing an
alternation of generations



C retepomMopdHON CMEHOW

KEY
BN Haploid
B Diploid

1 When mature, the seaweed
produces spores by meiosis.

(a) Laminaria life cycle — alternation of 2 generations

doopm pa3BUTUA

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Sperm-producing 4
gametophyte (n) ]

2 One type of haploid (n) spore swims
away and eventually attaches to a
surface and grows into a small
sperm-producing gametophyte.

Spores

Meiosis

Sperm (n)

Another type of haploid (n) spore
swims away and eventually
settles, growing into a small
egg-producing gametophyte.

Egg-producing
gametophyte (n)

Zygote (2n)

Egg (n) \’

-

Mitosis

4  Eggs secrete chemicals that attract sperm,
and fertilization occurs. Zygotes grow
into diploid sporophytes by mitosis.

Mature sporophyte (2n) Fertilization
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Copyright © The McGraw-Hill Comparla, Inc Permission required for reproduction or display.

>— Sperm (n)

3 Sperm, lacking flagella, drift
to egg cells, and fertilization
produces a zygote.

Male gametophyte (n)

2 Red algal gametophytes produce
eggs that remain on the female
gametophyte or sperm, which are

Fertilization

Nourishing female

dispersed. gametophyte tissue
(n)
Ay gametophyte (n) nucleus Small sporophyte
KEY Mitosis, Habloid SR (2n)
B Haploid : aploid spores Diploid spores — ;
BN Diploid ' 4 ; (2n) 5

Large sporophyte

4  The diploid zygote uses food from
a the female gametophyte to
Mitosis undergo many mitotic divisions,
producing a small sporophyte that
releases many diploid spores,
S Diploid spores attach to which are dispersed.
a surface and grow into
a large sporophyte,

1 Some cells of the large
sporophyte undergo meiosis,
producing haploid spores that
grow into gametophytes.

Meiosis

(b) Polysiphonia life cycle - alternation of 3 generations
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[NMNNOoBUNOHTHBIN XN3HEHHbLIN LUK C
raMeTn4yecKkon peaykumen

(a) Asexual reproduction in diatoms The gametes fuse to form a

diploid zygote that is larger

Haploid and rounder than a typical
[ ' gametes diatom cell.
Meiosi = "
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AR The 2n zygote undergoes
ik mitotic divisions to produce
e % diploid cells that have the
normal shape and maximum

size for that species.

(b) Sexual reproduction in diatoms
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