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Source: ontrack-media.net (11 Dec 2021)



N1 UNVUALASNUINNYVDIAUNTE

aAa
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Properties | 5-Kingdom System 6-Kingdom System
Proposed by | R.H. Whittaker Carl Woese and others
Year 1969 1990
Main basis | Mode of nutrition 16 rRNA genes
Includes Following 5-Kingdoms: Following 3 - domains with 6-Kingdoms:
1. Monera Domain- I  Archaea: K-1 Archaebacteria
2 Protista Domain- II  Bacteria: K-2 Eubacteria
, Domain- III Eukarya: K-3 Protista
3. Fungi
4-Fungi
4. Plantae =_Plantae
5. Animalia 6-Animalia

Source: VERMA (2016)
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In five kingdom system: 9auvsganadluainunIng Al
* Monera: Prokaryotes laun bacteria archaebacteria Wag cyanobacteria
* Protista: Unicellular eukaryotes laun unicellular algae, diatoms Lag protozoans.

* Fungi: Unicellular eukaryotes laun yeast way Multicellular eukaryotes laun fungi
by molds

In three domains six kingdom system: ﬁgaum’%‘%’ﬂagﬂumm’ﬁﬂi é’fﬁ‘ﬁ

* Domain | Archaea: Prokaryotes #iliA archaebacteria (ancient bacteria)

* Domain Il Bacteria: Prokaryotes laun bacteria (eubacteria) wag cyanobacteria

® Domain lll Eukarya:

— Protista:  Unicellular eukaryotes laun  unicellular algae, diatoms uag
protozoans.

— Fungi: Unicellular eukaryotes laun yeast wag Multicellular eukaryotes laun
fungi ay molds

Source: VERMA (2016)
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In five kinedom system: Monera: Prokaryote

In three domains six kinedom system: Domain Il Bacteria: Prokaryote:
Kinedom Eubacteria

amseddeunutidu

Prokaryote anunsadunsizinadld \esani Chlorophyll A
nsdauaTerkaLduluy oxygenic photosynthesis

ﬁﬂwmziﬂaﬁaiﬂ Phycobilisomes, Thylakoids, 70s ribosomes, DNA
microfibrils central, Gas vesicles

meﬁagjmﬁa - uldeludnie dinzia wazdu suseaniazidu
extreme environment igne 1 $alan uagimieu Wud

Source: Biology (2014)
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> lgglunuafiedaunsziuas Tngld Phycobilisomes iulusfiudsdounioniuilonulvan

AR

> Phycobilisomes Usznauna8 phycoerythrin, phycocyanin, allophycocyanin Wag

Chlorophyll a

Cytoplasm

Cell Wall

DNA

| Thylakoids

CPG

Source: Biology (2014)
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lula0laley (Phycobilisomes)

I CO, assimilation

x global food chains

light-harvesting

O, release

phycobilisome
A =~
- energy ‘
' conversion in Climate-neutral
| photosynthetic production of fuels,
\  processes / netabolites and basic
L 5 > 4 chemicals
R — (photobiotechnology)

photosynthetic
membrane

W photosystem Il

. photosystem | | =
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naulegluluafiSeaunsautmudnyagnsdugwivenlmndu 2 nau fail
> nejuﬁ‘lajlﬁw,é’umﬂ (Non-filamentous form %3@ unicellular cyanobacteria) &3u
Ingifigusradunsenay (coccoid  form)  wunsiiluwwadings wazegiudunguwuy
. . Ao A v . . . - @
palmelloid colonies valtlaniude (firm mucilaginous envelopes) UN1TLUIRIIN 1
W 2, 970 2 18w 3, (amitotic)

Microcystis sp. Gloeocapsa sp. Synechococcus sp.

Source: Biology (2014)
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naulwalusuaiiFoanunsouumudnuasnadugnuinentadu 2 nqu Al

> nquillduidusans (Filamentous form) nquiliwadezidsadeduifuduats Fonin
trichome  wuldvianednuay 1wy ana Oscillatoria dnilunguiifiduamesgrsieiivad
wHALAEINY (vegetative cell) NWTBeRaU WULAYIAU Lyngbya 138791 homocystous
forms @unguiduaeniivaduinnnii 1 ¥ila unSesdeiu Insuenainadl vegetative
cell uddafl heterocyst cell Faflutlawadunun 2 Fu Funeniiy polysaccharide @u
Fulwdu alycolipid tilasrianisidvesesndiau Sesadunsengialugnuaaduans
trichome 13831 heterocystous forms LU Nostoc sp. kag Anabaena sp. Dudu ung
ylndanwaidu spirally coiled laun Arthrospira sp. Wwa Spirulina sp. UN9Uiad
anwauzllu tube-like ﬁﬁl,ﬁaﬂﬁ:m (mucilaginous sheath) lawA Lyngbya sp. wagildnuwalg
7laifAsAu (unbranched group) WU Oscillatoria sp. Wag Lyngbya sp. wazdfeinu
(branched group) W4 Scytonema sp. Wag Tolypothrix sp. Jusu

Source: Biology (2014)
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nauwasazisesranuluduans Sendn trichome
> @na Oscillatoria dnidunguiifiiduasednieiiwadudafieniu (vegetative cell) 31

Sesiany denwadeilidinesn1u (unbranched group)

Source: Biology (2014)
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1 ¢ = 1w [ 1
nguwasazisesranududuay
» @na Lyngbya 158091 homocystous forms wazursaiinfidnuwazidu tube-like Aifiiion

1%

1 (Mmuc

9

Source: Biology (2014)
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1 3 = Y <, Y
nguwasazisesranududuay
1 % d'd 6 1 a = 1 (Y] = . Y v A
> nauduaneifiwaauinnnin 1 vl usewenu Ineusnanazdl vegetative cell waa84dl
heterocyst cell  Tsfiutdumaanun 2 9u Juuanidu polysaccharide  d@utuluilu
glycolipid La31inN15:0198988NTL3U L389ATUNTRYUAEAAVDUHUATY trichome

138N heterocystous forms w1 Nostoc sp. Wag Anabaena sp. Wudl

<

Source: Biology (2014)
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Heterocyst- LUutgaanindsnu daiuniandnnizntsluary wagaielula dieules

. = A ¥ ) =~ & Al v & =

nitrogenase @ungIvaIiuNIsAsINglulnsiauanonmUdsulmuaisuseneululasiaun
wadthlUlola daeulediiagvirauluaniig anaerobic wintiu

Symbiosis
Hormogonia

Heterocyst

+ Nitrogen /—\ — Nitrogen

Akinetes

Energy-limiting conditions

Source: Biology (2014) Nature Reviews | Microbiology
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1 4 = 1 W < 9/
ﬂ@lllLsﬁaaﬁlgwﬁl\iﬁaﬂULﬂuLaUﬁ'Tﬂ
> fidnwuzidu spirally coiled lowA Arthrospira sp. wag Spirulina sp.

Spirulina sp. Arthrospira sp.

Source: Biology (2014)
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naulwaluwuailiFeaunsoudmudnuaenismssdialadu 2 nau fadl

> nauiidnssdinegesnadase (Free-living  cyanobacteria)  ngufiagsislulasiauann
vssemmnasuleglusuuenlanile uawil enzyme Aivaglunisidsuuenluieludy
slutamine A® glutamate dehydrogenase (GDH) uwa¥ glutamine synthase (GS) -
olutamate synthase (GOGAT) 91ntuasulindu glutamine udrSsdslususadinafies

Source: Biology (2014)
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naulwaluwuailiFeaunsoudmudnuaenismssdialadu 2 nau fadl
1 dl o aa [ % QI aNaa a dl . . . J dy 1
> nquitdnsaTinegsuiuddiTinelindu (Symbiotic cyanobacteria) nguiiazaiunsasy
sanulanuity, §n7 waviwesy ey endophytic  way ectophytic  cyanobacteria

WU Anabaena azollae U WiULAY, Nostoc sp. fiu Use way lichen 1umu

Source: Biology (2014)
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nsauiuguedlseluwuAnlSy
» Fragmentation- nsuanwnusieag

Filament fragmentaticn
(N - — —
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» Hormogonia- ouduq Tuaeddinuuanm19ain vegetative cells Insiliilongnaen
annsaasylululaladlndle

Homogonia differentiation B AT,

OO
i,
_+ \\\ %

Source: Biology (2014)
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> Akinetes- 1{u resting spores FINUFDANIZLINADUT LN EL

N
v
3
1%

> Binary Fission

Anabaena

»Wd;-»oo

Cell enlargement and
Vegetative cell formation of “Constriction”

Source: Biology (2014)

Two identical individuals

_ --a,cyapoba{tcriugn w/ division of labor
, »

Akinete
(hypnospore)

Heterocyst (N, fixation)..
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Uselowuvadlgeluluaiise
< ) o € A aaa A 5
> Juuwrasermsuesdnd wazdsidnnduluunasin

> @ menagInes Spirulina platensis Juemsla single cell protein
» msld Anabaena WutleTanm

Source: Biology (2014)
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asiwvasloeluwuaiitsy (Cyanotoxins)
> Neurotoxins- tuanslunguues alkaloids eangndneszu
Usgam

> Anatoxin Wag saxitoxin
> 971015 © AU ﬂéﬂﬂJL‘ﬁ@@ﬂS”é}yﬂ elaliaan wazdninga
» Anabaena, Aphan/zomenon OSC/llator/a

> Hepatotoxins- a15Usenaufioangnisasiu

>I\/\|crocyst|ns e nodularins
> 91115 — 99UNWAY DLIUU 1199579
>Anabaena, Microcystis, Oscillatoria, Nodularia, Nostoc

Source: Biology (2014)



