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Pfednaska 1: Zivot

Definice zivota — zivych soustav
Vlastnosti zivych soustav
Organizace biosfery

Klasifikace zivych soustav

Védecké metody v poznavani zivota
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Zivé x nezivé objekty:
* slozeny ze stejnych chemickych prvku

GIE: e Podléhaji stejnym fyzikalnim a
chemickym zakonum
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Zakladni jednotkou zivota je bunka.
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Definovani zivota
Vlastnosti zivota — jeho biologicka organizace:

e Urovné organizace sahaji z extrému mikro do
globalu

o kazda dalsi uroven je komplexnéjSi nez
predchozi

» VYySSi Uroven obsahuje vlastnosti téch nizSich

e organizace vychazi z interakci jednotlivych
slozek
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Urovné organizace Zivota
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Energie — vetSina energie pro vetsinu
Zivota na Zemi pochazi ze Slunce
- zachyceni energie pomoci fotosyntézy

Metabolismus - vSechny chemické
reakce v bunce

Homeostaze — udrzovani vnitrnich
podminek v ramci danych hranic

Entropie — neusporadanost systéemu
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Zivé objekty — odezva na podnéty

e Zivé objekty jsou schopny detekovat zmény v
prostiedi a reagovat na né

o prikladem odezvy je pohyb:

e sup je schopen najit mrSinu na mnoho kilometru
daleko

* motyl Monarcha citi pfichod destivého obdobi a
migruje na jih
» listy rostlin €i kvéty se otacCeji za sluncem

« mikroorganizmy migruji za nebo od chemickych Ci
svételnych podnétu
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Bl - Populace — jedinci druhu na urcitém
NG Gzemi

- ~ « Spole éenstvi — mnoZina v3ech populaci

na urcitém uzemi
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e o EKOSYystém  — spoleCenstva plus prostredi
- kolobéh latek a jejich vyuziti organismy
- toky energie — pres fotosyntézu az k
vrcholovym predatorum
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Stepni ekosystém
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Koralovy utes




Rybnik
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% and pond turties hibarnate
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« zahrnuje pocet vSech druhu
'\@r o variabilitu jejich genu
. e ekosystémy ve kterych druhy Ziji
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Extinkce druhu = vymreni:
o - smrt posledniho jedince daného druhu
- denné vymre asi 400 druhu
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Prednaska 2: Chemické slozeni
organizmu

* Chemické prvky
e Molekuly

 Makromolekuly
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 Nuclear buming occurs at the
- boundaries between zones




* po vybuchu hvézd druhé generace vyvrhnuty prvky
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Electron Model Ball-and-stick Model Space-filling Model

electrons and is parfially negative.

Cooygen attracts the shared
H . 1 C . . 145 | H -
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Hydragens are partially positive,
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Voda — vyznamna slozka tél, bunék;
prostredi pro chemické reakce v télech
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*Nekolik atomd «Casto veliké molekuly
sAsociovaneé s nezivou *Obvykle v zivych
hmotou systémech
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Uhlovodiky:

Monosacharid:
— samostatna molekula cukru

— glukoza, riboza, deoxyriboza

Disacharidy:

— obsahuje dvé molekuly monosacharidu
spojenych dehydratacni reakci

— sacharoza

Polysacharidy:

polymery monosacharidu - Skrob, celul6za, chitin
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Glycogen

» zasobni latka zivoCichu — jatra




Celuloza: strukturni slozka bunééné stény
rostlinnych bunek

caliulose fiber
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celulose fibers 5,000 pm

o " glucose malecules
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Lipidy:

Nerozpustné ve vodé

Nepolarni molekuly

Dlouhé fetézce CH, jednotek mastnych kyselin

«Zasoby energie, izolace

*Maslo, sadlo

eZasoba energie u rostlin, semena

*Oleje v kuchyni

*Slozka bunéénych membran

*Nepfipékave spreje na
panev

*Rezistence, zabranuje ztratam vody

*Svicky, lesky

*hormony

emedicina
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b. Types of fatty acids
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glycerol

phosphate
b. Phospholipid structure
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a. Cholesterol

Steroidy: cholesterol,
testosterone, estrogen

CH,

"

b. Testosterone

g =

CH

CHy |

¢. Estrogen
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LA « Hormony — inzulin
 Pohyb — aktin, myozin — svaly, cytoskelet
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Primary Structure

This level of structure
is determined by the
sequance ol amino
acids that join to form

a polypeptida.
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il Tortiary Structure

Due in pan to covalent
bonding batween R N
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Nukleové kyseliny:
e DNA, RNA

o Fosfat, pentozy (deoxyribdza, ribdza), baze

(|'_|:r nitrogen-
O P Y e phosphate p containing
o T o base

o 5!

3 2
pentose sugar
a. Nucleotide structure
Pyrimidines
o
[, I
=
HM C HN CH
CH C CH
M Df’f/ N
H H
uracil in RNA

thymine in DNA

cytosine
c. Pyrimidines versus purines

deoxyribose (in DNA)

b. Deoxyribose versus ribose

MNH,
I
HC 1#
N H
adenine

Purines

HN

H,N

ribose (in RNA)

C

C

M

guanine

N

N
H

CH
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Struktura DNA

t

Cylomno <57 Sugar
Guanne {0 Adenine
Prassphale ' Thymine




Struktura RNA
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@ cCytosine &) Ribose : A
@ Guanine ) Adenine : —

(@) Prosphate @ uracil
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Ef Prednaska 3: Bunka — struktura
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Bunéc¢na teorie
Rozdily prokaryota x eukaryota

Organely
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'\I<7El;r e botanik Schleiden a zoolog Schwann 1838-
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Prokaryoticka bunka:
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Eukaryoticka bunka:

« Membranové organely — jadro
« Specializované organely
* Plasmaticka membrana

* Rozdéleni bunééného prostoru do specifickych
oddéleni — moznost zvétSeni objemu pfri
zachovani dostate€¢né funkénosti; oddéleni
urcitych chemickych reakci

e dva typy organel:
- endomembranovy system
- polonezavislé organely
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Zakladem vnitrni organizace -
membrana

protein
molecules

— phospholipid
bilayer




4
evropsky
socialni
fond v CR

* *
* gk
EVRQPSKA UNIE
P !V
MINISTERSTVO SKOLSTVI
MLADEZE A TELOVYCHOVY

OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE
VZDELAVANI

Hypoteticky puvod
eukaryotni bunky:

Original

prokaryotic cell
Iy : DA,
k‘-\\ -

Animal cell
has mitochondria,
but nat chicroplasts.

1. Call gains a nucieus by the
plasma membrane invaginating

and surrounding the DNA
with & double membrane.

of membrane.

2. Cell gains an endomembrana
| system by proliferation

3. Cell gains mitochondria,

4, Cell gains chloroplasts.

Plant cell
has both mitechondria
and chloroplasts,
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Osmoticky efekt na burnku:
izotonicky, hypotonicky a hypertonicky roztok

Animal
cells

nucleus

=

.

In an isotonic solution, there is no
net movement of water.

nucl
central HcIuE

vacuole

chloroplast

In an isotonic solution, there is no
net movement of water.

In a hypotonic solution, water
enters the cell, which may
burst (lysis).

cell
wall

In a hypotonic solution, vacuoles
fill with water, turgor pressure
develops, and chloroplasts are
seen next to the cell wall.

plasma
membrane

In a hypertonic solution, water
leaves the cell, which shrivels
(crenation).

In a hypertonic solution, vacuoles
lose water, the cytoplasm shrinks
(plasmolysis), and chloroplasts

are seen in the center of the cell.
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EVROPSKA UNIE

&

MINISTERSTVO SKOLSTVI,
MLADEZE A TELOVYCHOVY
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ET-LDOT

OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE
VZDELAVANI
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ny cyklus:

Gy checkpoint

Cell cycle checkpoint.
Apoptosis will ocour If DNA Is
damaged and cannol be
repaired. Olherwlse, the cell
Is committed 1o divide,

G; checkpoint
Mitosis checkpoint,
Mitosis will occur

it ONA has
replicated properly.
Apoplosis will
ocour it DNA s
damaged and
cannot be repaired.

M checkpoint
Spindle assembly
checkpoinl. Milosis
will pot continua il
chromosomes are
not properly aligned.
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EVROPSKA UNIE

OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Interfaze:

— G, faze:
» Obnova bunky po pfedchozim déleni
» Zdvojovani poctu organel
o Akumulace materialu pro DNA replikaci
— Sfaze:
 DNA replikace (syntéza)
* Ve finadle 2 identické chromatidy
— G, faze:
« Syntéza proteinu nezbytnych pro déleni buriky

G, faze — po poslednim déleni, burika je diferenciovana, plni svoji
funkci, pak starne



MitOza: profaze, metafaze, anafaze a
telofaze

Profaze: kondenzace chromozomua, utvafeni déliciho vietena, rozpad jaderné membrany
Metafaze: chromozomy v ekvatorialni roviné

Anafaze: oddéleni sesterskych chromatid k polim
Telofaze: utvareni novych jader, dekondenzace chromozom, cytokineze

4
evropsky
socialni .
fond v CR

EVROPSKA UNIE

“K'f?r

MINISTERSTVO bKOLbT VI,
MLADEZE A TELOVYC

FJ

OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE Prophasa Promataphase
ELAVANI Emw v uuplmym H-a.dulu has cheappanred md The kinstcchore of sach chromalid =
VZD Chromatin is condansing into duplicated chromosomes are visibla attached 1o a kinstochore spindle fiber
chiomoncimaes, and B nuciear Cantresomes begin moving apan Polar sgendle hbei stiwich from aach
envalopa i fragmaniieg. ard spincle ks in progess of lniming spindla pate and overlagp

Motaphase Anaphase . Tobophase
Contromares of duplicatod chromaaamses Sistar cheomalids part and bacoms daughton E Daughler cells ano kfming
e igrnd al 1 motaphass platd (centar chinmaosomas thal move lowand ihe spindle s michpar irvedopes and
of fully formid spindla). Kinatochone spindie pales. in this way. sach polo recalves the sama nuclecl reappear. Chromosomes will
Nivers mttachid io ihi sisler chiomalics rurnbes and Kinds of ehromasomes 53 tha parant call baooine ndisline cheomatin

commia Irom opposite Spindi pols



vggl Meloza:

evropsky
socialni
fond v CR

o Specialni typ bunécného déleni

EVROPSKA UNIE

IKﬁf e Pouzivan pouze pfi sexualni reprodukci

< v+ Produkuje haploidni gamety

OP Vzdélavani

w0 Rozdeluje homologni chromozémy do gamet

INVESTICE
DO ROZVOJE
VZDELAVANI

e Prinasi variabilitu dvémi zpusoby:
- crossing over

- nezavislé rozdéleni homolognich chromozému

do gamet



Prehled meiozy:

EVROPSKA UNIE

MINISTERSTVO SKOLSTVI,
MLADEZE A TELOVYCHOVY

OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE
VZDELAVANI

MEIOSIS i
Homologous pairs Sister chromatids separate,
synapse and then saparate. becoming daughter chromosomes.
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EVROPSKA UNIE

OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Meidza versus Mitdza

e Meibza

Dvé jaderna déleni
Synapse chromozomu,

crossing over

Vysledkem je polovicni pocet

e Mitéza

chromozomu, ¢tvrtinovy obsah

DNA

Produkce 4 dcefinych jader

Dcefiné buriky geneticky
odliSné od matefrské

Pouze u sexualniho

rozmnozovani

Jedno jaderné déleni

Neni synapse chromozému, neni
crossing over

Zlstava zachovan pocet
chromozomu, poloviéni obsah
DNA

Produkce 2 dcefinych jader
Dcefinné buriky identicke s
rodiCovskymi a sami sobé

Asexualni rozmnozovani, rust
organizmu
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evropsky
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fond v CR

EVROPSKA UNIE

OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Prednasky 4,5 a 6:
Taxonomie organizmu — systémy a
poznavaci seminar

Zaklady taxonomie

Systém viru a bakterii

Systém prvoku a hub — poznavaci seminar
(uCebnice, internet)

Systém rostlin — poznavaci seminar — ucebnice,
internet, herbarové polozky, zivy material
Systém zivocichl — poznavaci seminar —

ucebnice, internet, sbirky



Klasifikace druhu - taxonomie

s
evropsky
socialni
fond v CR
* existuji pravidla (dana Clovékem) k identifikaci a

EVROPSKA UNIE

'\[@r tfidéni organismu
e vychazi se z morfologickych pozorovani a nové z
- genetickych analyz

e klasifikace ma hierarchickou strukturu na zakldé

OP Vzdélavani
pro konkurenceschopnost

INVESTICE evolu¢ni pribuznosti organizmu
DO BOZVQJE
VZDELAVANI o

e Urovné: druh, rod, ¢eled, rad, trida, kmen, fiSe,
nadrise

 binomicka nomenklatura druhu



Ef Urovn é klasifikace

evropsky
socialni
fond v CR

Taxon «Cloveék «Kukufice

EVROPSKA UNIE

‘i ‘Rise

Kmen

/s
- *Trida
OP Vzdélavani
pro konkurenceschopnost

INVESTICE

o *Réad
Celed
*Rod
eDruh




Ef Nadrise:

cocin * Prokaryota

fond v CR

- FiSe Archaebacteria
- fiSe Eubacteria

EVROPSKA UNIE

 Eukaryota

- FiSe Plantae
pro koziu‘:z:?::j:;pnost I, e Fu ngl
il FiSe Animalia
VZDELAVANI

riSe Protista nebo jsou to primérné
j ednobunécni z ostatnich Fisi Eukaryot

 LiSejniky, viry, viroidy, priony nelze do
teto klasifikace zaradit



4
evropsky
socialni
fond v CR

EVROPSKA UNIE

K

MINISTERSTVO SKOLSTVI,

MLADEZE A TELOVYCHOVY

OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE
VZDELAVANI

Fylogeneticky strom organizmu

COMMAan ancastor
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socialni
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EVROPSKA UNIE

OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Viry:

Nebunécné organizmy mensi nez
200 nm

Variabilita ve tvarech viru

Dve cCasti:

- kapsida — tvorena proteiny, nekdy |
spolu s lipidy (chripka)

- nukleové kyseliny — DNA nebo
RNA



evropsky
socialni
fond v CR
e Po|yedrické BakteriOfég Helikalni
kapsida

Helikalni
Kapsida +
glykoproteiny

kapsida

EVROPSKA UNIE

MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY

® %
“‘ﬁ §
OP Vzdélavani
pro konkurenceschopnost
INVESTICE
DO ROZVOJE Lo T- i DNA virus with a polyhedral head mzﬂf::ﬁf Il ANA 74 el guipeid el
z z -aven virus a ral a lical tail. i 3 i it luenza virus: wvirus with a helical capsid surrount an
VZD ELAVAN I polyl Tobacco mosaic virus: ANA virus with a helical capsid. bl it P y
tail sheath
tail fiber
base plate

kapsida
* pochva biciku
* bi¢ikové vlakno
* bazalni ploténka



Ef Kategorizace viru:

evropsky
socialni
fond v CR

* Dle typu nuklovych kyselin
* Velikost a tvar
* PFitomnost a nepfitomnost obalu

OP Vzdélavani

pro konkurenceschopnost

Paraziticka povaha viru:

DO RVO’ZVQJ’E
VZDELAVANI
 Intracelularni paraziti
* Reprodukce pouze v zivé bunce

« Kultivace — v tkanovych kulturach, v rostlinach,
ve vajiccich



E‘f Infekce viru:

evropsky
socialni
fond v CR

e Infekéni onemocnéni zivocichu i rostlin

U Cloveka — Herpes viry (opary, rakovina), HIV,
l\r@r Zloutenky, chfipka — u retrovir(i obtizna
e -+ vakcinace; vymyceny virus ¢ernych nestovic

* rostliny — Sarka, mozaiky listu
e VYUZItI vird — v genetice — pfenos geneticke
NVESTICE iInformace (genové terapie), promotory, reverzni
TR transkripce

* Viroidy — naha RNA, nemoci mnoha plodin

* Priony — proteiny s infek¢ni kvartérni strukturou,
nemoc Silenych krav
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evropsky
socialni
fond v CR

EVROPSKA UNIE

OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Prokaryota

Maji plneé funkcni bunky

Struktura prokaryotickeé bunky a jeji
déleni viz. pfedchozi pfednasky
Bacteria a Archea

Prvni zivé organismy

Velikost —délka 1 — 10 ym
vSudepritomné napr. 1 1ziCka zeminy
obsahuje vice nez 1000
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evropsky
socialni
fond v CR

EVROPSKA UNIE

OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Metabolismus prokaryontu

Aerobni — vyuzivaji kyslik

Obligatni anaerobové — nemohou rust v
prostredi s kyslikem

Fakultativni anaerobové — schopni rustu v
prostredi s i bez kysliku

Autotrofni prokaryonti:

- fotoautotrofismus - vyuziti solarni energie pro
redukci CO,, fotosyntéza na tylakoidech, sinice

- chemoautotrofismus — oxidace anorganickych
latek (redukované kovy, amoniak), redukce
CO,

Heterotrofni prokaryonti — E z organickych
latek



evropsky
socialni
fond v CR

* *
oy
EVRQPSKA UNIE

A~

OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE
VZDELAVANI

Ef Prokaryonti v prostredi:

Paraziti — cela fada infekci — cholera, tyfus,
angina, tuberkuloza, zaskrt,syfilis, kapavka
Symbionti — endosymbidza dusik vazajicich
bakterii s luskovinami; sinice s houbami —
liSejniky

NitrifikaCni funkce v prostfedi — nitrogenaza
redukuje N, — Rhizobium — endosymbiont,
Anabaema — sinice vazajici dusik v ryzovych
polich

Obsazuji i extrémni prostredi

Baktérie vytvareji i biofilmy — cell-to-cell signaling

Spirfitum volulans

i 'rﬁ 5 e Bk
- i
SEM 3520 b, Bacilli SEM 35,000 = . Cocor: SEM 6,250

Bacilius anthracis Streplococcus thermophiiis



Eukaryota — poznavaci seminar

evropsky
socialni

fond v CR KINGDOM PROTISTA (protists)
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*
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EVROPSKA UNIE

el

MINISTERSTVO SKOLSTVI

MLADEZE A TELOVYCHOVY
L
® .
® 3 Paramacium, a unicallular organism Passiflora, passion flower, a flowaring plant
y. » g * Algae, protozeans, slime molds, and water molds =Mosses, ferns, conifers, and llowering plants
* Complex single call [-ﬂmm filaments, colanies, {both woody and nonwoody)

OP Vzdalavéni “or aven multicellular) = Multicellular with speciaiized tissuss containing complax cells

zdélavani » Absorb, pholosynthesize, or ingest food «Photosynthesize fuod

pro konkurenceschopnost

e _xmcoowFunai il KINGDOM ANIMALIA (animais)
DO ROZVOJE
VZDELAVANI

" Viras, a rad fox
Coprinus, a shaggy mane mushroom = Sponges, worms, insects, fishes, frogs, turtles,
*Malds, mushrooms, yeasts, and ringworms birds, and mammals : 5
*Mostly multiceliular filaments with specialized, mmplax badls = Multicellular with specialized lissues containing complex calls

+Absorb food Ingest food




Ef Prednaska 7: Bioinformatika —

evropsky

i CF evoluce v pocitaci

e Teorie evoluce

o Zaklady bioinformatiky - seminar

OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE
VZDELAVANI
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EVROPSKA UNIE

o

OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Historie chapani a myslenek evoluce
(18.stol.)

Taxonomické chapani organizmu Linneem (pol.
18 stol.)

- véfil v neménnost druhu — vSe je dilem Stvofitele,
kazdy druh je idealem dané struktury a funkce

Buffon - DoSel k zavéru, ze na pocatku sice byly
stvofeny dokonalé bytosti, ty se vSak vzajemnou
hybridizaci postupné transformovaly v sou€asne,
méné dokonalé formy

Cuvier — srovnavaci anatomie, zakladatel
paleontologie, idea novych tvoreni po katastrofach
v historii Zemé

Lamarck — prvni biolog uvazuijici v roviné evoluce,

uvazoval o dédiénosti, daval variabilitu do
souvislosti s adaptaci na zmény v prostredi



E‘f Mala vsuvka:

evropsky
socialni
fond v CR

* X ox
*

L Myslenku ,transformismu* jako historickou posloupnost zmeén
- organismu vyslovili jiz v davné minulosti sv. Augustin, 353-
'\I@r 430, ktery misto stvoreni vidi tvoreni, podobné vzniku ¢asti
werenso sco s StromMU b&hem jeho rustu, a Tomas Akvinsky, 1225-1274,

EVROPSKA UNIE

= ktery ve tvofeni Zivych forem vidi postupné odvijeni
DR potencialnich moznosti, vlozenych stvofitelem do zakladu
0P Vadatavani hmoty. Tato pfedstava ma koreny ve filosofii Aristotelové (4

pro konkurenceschopnost

AVESTICE stol. pf.n.l.): odvijeni potencialnich moznosti je pfimocCarym
woean Fetézcem postupného zdokonalovani (scala naturae).

VZDELAVANI



X8

evropsky
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EVROPSKA UNIE

OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Prirodni selekce a adaptace

Dédi¢nost a variabilita

Generace jedincu, ktefi prezivaji a reprodukuji se
v daném prostredi

Nekteri jedinci nesou adaptivni znaky — pfi zméné
prostredi zvySi Sance na preziti a reprodukci
jejich nositelu - fitness

Nasledné populace maji vétsSi pocet jedincu s
adaptivnimi znaky — adaptace na prostredi



OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Ef Doklady evoluce — priklady:

evropsky
socialni
fond v CR

Anatomie — obratlovci — stejny pocet zakladnich
kosti, homologni struktury — kosti pazi

Embryologie — vSechny embrya obratlovcu maji
ocasek a zaberni oblouky

Biogeografické doklady — pf. Vacnatci

Fosilni doklady — zkamenéliny dokladaji vyvoj zivota
Vv ruznych epochach vyvoje Zemé
Genetika — mira mutace v kodujicich i

nekodujicich oblastech DNA ukazuje na pribuznost
druhu



Genetika:

evropsky
socialni
fond v CR
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EVROPSKA UNIE

&

MINISTERSTVO SKOLS
MLADEZE A TELOVYCHO'

i . % yeast math fish wrtle duck

® M 0=
g:‘; .
OP Vzdélavani 2o
pro konkurenceschopno 5 E 10 —
INVESTICE % ’g
DO ROZVOJE 20
VZDELAVANI B e 20
o E
|
E i
a8 304
>3
2 m
g E‘ Cytochromes ¢is a small protein
Z 5 40 that plays an important role
in the electron transport chain
within mitochandria of all cells,
& -
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EVROPSKA UNIE

OP Vzdélavani
pro konkurenceschopnost
INVESTICE

DO ROZVOJE
VZDELAVANI

Bioinformatika

Aplikace informacnich technologii ve
zpracovani biologickych dat — sekvence DNA,
RNA, proteinu

Revoluce v biologii — aplikace do vsech
odvétvi biologie v poslednich 15 letech

Konstrukce fylogenetickych stromu, pfibuznost
taxonu a jejich evoluce

Dostupnost poditacu
Freewary
Vérejné biologicke databaze
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EVROPSKA UNIE

"

MINISTERSTVO SKOLSTVI

MLA A TELOVYCHOVY

OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE
VZDELAVANI

Vyhledavani v databazich

e GenBank http://www.ncbi.nlm.nih.gov/nuccore

#~ cytochrome b - Nucleotide result - Windows Internet Explorer

G_"@ - |Fj itk fosmsese, b, mien ik Qo

Soubor  (peavy Zobrast  Oblbené polofly  HMéstroje  Népovida

coralamd=saarchibes meytochrome b I0h

(8] (%] ] [ owore

i Oblbend polosy | gl T Wyava Belo 2.2 KpfecHbdin.,, ) Navihovand weby = (8] Galerie oblasti Wehi Sice ~ B no 73 achyD10000OLACHROLOSS9. .
| 2 c B - dh - Swicka~ Zsbeapeleni= Misoles @

J:‘-gwrwmu-wm

Nucleotide Nucleotide Y| Sweseach Limis Advencedsearch Help
Alphabet of Life cytochrome b
Digplay Semngs. ) Summary, 20 per page, Soned by Defaull order Send o Fifter your resulfts: E|
0 Found 219137 nucleclide sequences. Nudeolide (212471) EST (B858) GSS(8) et
Bactena (4590)
INSDC (GenBank) (206446)
This search in Gene shows 3484 resulls | including: mRHNA{Z561)
CYTR (Pongo abelii). ctochiome b RefSeq (6012) =
CYTB (Adoxophyes hanmai). ctochrome b
CYTH (Ophiura lutkeni): cytochrome b Manoge Fiters

- W Taxonomic Groups [List]
ﬂaga|1_]arrmvl Hexts | Last»>» mmgﬁs)
| & animas (199241)

Results: 1 to 20 of 212471

[0 Rhodobacter sphaergides WS8 d
I rchordates (172810,

1. 968,208 bp circular DNA | umbmges (.-72é92)
Accession: NZ_CMDO11621 G 332561816 more... (218)
GenBank FASTA Graphics arthropods (14325)

~moluscs (3621)
more... (3485)
| Crapicomplexans (3776)
Accession: NZ_CMO01161.1 GI 332561812 [ ma 729)
GenBank FASTA Graphics ~fungi {'2-&?3)
m : i ‘green plants (804}

[0 Rhodoba Omo: A & g £ sholqun seq ~dincflagelates (472)

3 968,108 bp linear kinetoplastids (297)
Accession: NZ_AFERD1000002.1 GI 332560405 | —more... (388)

GenBank FASTA (Graphics bacteria (4590)
- protecbacteria (2867

[0 Rhodobacter s HNOSOME whole ge E EQUENCE [actinobacteria (635,

4 3139278 bp linear DNA CFE grou (ﬁg{m(mu
Accession: NZ_AFER01000001.1 GI: 332557385 group
GenBank FASTA  Graphics e (0%

~other sequences (508
_ | undassfied (223)

(] il frican . \Waivi i wh n it “archaea (59)

5 4,200,629 bp circular DNA
Accession: CMD0T160.1 GI 332551322
GenBank FASTA Graphics Find related data &

= | | L]




Flat file format
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OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE
VZDELAVANI

Data - sekvence DNA

1 bp DMA Tinear PRI 21-Marv-2011

114
Homo sapiens hap Mﬁ;r]s T2fla mitochondrion, complete genome.

LOCUS IFRa05E2
DEFINITION

BOCESSION  JFM052
VERSION IFA0522.
EETWORDS

SOURCE

ORGANIZM  Homo sapi

REGION
1l GI:3Z3034453

15878

mitochandrion Homo saplens (human)

Lol

Eukaryota; Wetazos; Chordata; Cranlata; wertebrata; Euvieleostomi;
Mammalis; Eutheria; Busrchontoglires: Primites: Haplorrhind:
catarrhind; Heminidae: Homo.

REFEREMCE 1 (bases 1 1o 1141)
AUTHORS  Plke,D.4., mrtm.r .1. Bauer,S.L. and u‘lﬁrp.i.
TITLE BT DA Hiplnrqu n¥ Iin-d on Full Mitochondrial Sequences
JOURMAL 3 Genet Genea u i mf:'
REFEREMCE ? (basés 1 to 114
AUTHORS  Grésnipan,B.
TITLE irect sn.ﬁn'lssim
JoummaL  Submitred (11-max-201173 Family Tree Dua - Geneslogy Genet ics,
wtd,, 1445 sorth Loop west, Suite 820, wouston, TX 7TO0E, USA
FEATURES ﬂil‘lm.ﬂua.lif ers
source 1
..-"ﬂl‘uh'l‘iﬂ- Homa Sapiéns”
Jorgane]les" m'l'r_nmr'im
..r'm_xrzg!"um
Jhaplogroup="TZ
St ge w‘llain_'luci-“tf.mdnn
Qene L. 141
&="CVTH
cDs 1?..‘.':141
s CwTE”
Jnote="TAA stop cu-dm is completed by the addition of 3° A
residues to the mh
ﬁﬁﬁ: ixcapt (pos 11141, a8 TERM]
Jeransl_ uhm
:‘fpruduct- ?& hrome b
}l"ﬂ[lil‘l.“ “MEFL2485,1°
do_xref="GI 1333034466~
..r"l:rin:'lit‘lun- "W PR L NPLMECL I MHEF T DLPTPENT SineNFGEL LGACL T LG
ITTGLFLAMHY SFDASTAF SSTAHITROVNYGWT IRYVL HANGASMFFTCLFLHIGRGL
FYGSFLYSETWHIGE TLLL ATHAT AFMGT VL FelGOMSFRGATVI THLL SATFYTGTOL
VAL WESY SVDSFTLTRFFTFHF ILPFT TAAL AL HLL FLHETGSHNPLGT TSHEDKT
TEHFTY TINDALGLLLFILSLMTLTLF SPOLLGOPONY TLANPLNT FRHI KFEWFLF
AYTILASVANKLGGVLALLLSIL ILAMI PI LM SO0 S MF RPL 20 S vwl LASDLLT
F— LTWI e Sy PET I IGOVASWVLYFTTILILMAT I SLT ENKML WA
1. ATQACCCCad TACQTad24T TAACCOOCTE ATHARATTAS TTAACCACTL ATNCATIQAC
Al cEECCCAce CATCCAACAT CECCOCAEQE TOASACTRCh QOTCACToct tggogoctol
171 CTGATCCTEE ARATEACCRE AGGACTAREL CTAGECATAZ ACTACTEACE AGACHECTEM
18] acfgocTTIT CATCAATOgE CCACATCACT :? AJACHUAE ATTATOOCTY IATCATCOGC
M1 TACCTTCac) CCAatQRoge CTCAATAtTC tltnq{t TATTCCTaca Catoggacha
F0L QEoctatall acQgatcatt TCTCTACTCa Qaaacci@aa dcatcoQoat TatogToong
38l ctigcaacia Tagoadcags cETcat Tatgtcctod citr a4 aatatcatic
471 tghQgoecca CAJTAATETAC saacttacts TCCQEcAtil cat cﬂtm gacagaccta
48] gErciitghs Totgagoagy CLACTCAgts GQachgtocchd COCToacach ATECTTLACE
S41 TETCACTTCE TETTQOCCTT CATTATTHOE QUOCTAQoQ) CacTocacel CCTATLOTTg
G0l CaCgaiacgy GATCEAACAd COCCCTAGQA ATCACCUOCC ATTCCQAeTAd AAMCACCTTd
GEL CACCCTTACT ACACIATCAd AQACQOCETE QRLTTACITE TOTTCATOCT CTCCTTaang
TZL acatiaacdc TATTCTCACs AQacotocta CoCag AcaatTAtac cotagocaac
THL CECTtiaacs SOfEtococa Catidagocs ﬁ“l‘t TOCTAtTOgE CRAcaciatt
B41 cEecgatocq TOCCtidcas Qotaggagge groctigoce TARTACTAts CARCCLCAEL
01 CTAGEAATES TOOSCAROCT SCATATARES AAACHRCAME GCATAATATT TEGOCCACEA
96l AGICAAToEC TTTATTGACT CCTAQOCGIE QACCTOCTOE TTCTAACOTg AATOQYAGGa
1071 caaccagiad GLTACCCTTT TACCATCATT QRacaagiag CaToCgUact atacticaca
iﬂt ACAATCTTAS TOLTIATACC AACTATCNCC CTAATTRIAE 2CIAFATACT cCaddatggpoc
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FASTA format

|IFoEgs2d. 1| ;14 TIE-1087H Homd 1apders hw]-:i-?m TiFla mitochondsion,

a AT RO RS AT TAMC OO TAAT AAAATTARTT AT CATTCATOGACC T AOTT
CATCCRACATCTOCGCATGATRARACTT CTECTRATCCTOCRARTC SO
AL T AT TOLT A AT R Al T AL T A b e T A AL L LT T T T AT AR T OO OO AR TOATT
LR T AT TAT R T AATC ATOC L T AT T T AN TR CTCAATATTCTTTATLTROD
TRTTOOT AL AL AT Al R TATAT T AL GuATCATT TOTCT AL T AG AR ROT T G ARRC AT AT
TATORETOC TG T Tl AL TAT AL AR AL T T AT A TAT G TCLTOCLG T AR ARATATLATTE
TR AL A T AR T T A AR TT AL T AT L CATCCCAT AL AT TG AL RGACC T AGTTCAATGAA

T TG GA el T AL TE AT AhAL AT O LR T AL AL AT TCTT T AL TTTCAL TTCATL TTROLCTT
CATTAT T AL CC T AL Gl AL TEC AL T TATTO T TR AL AR CLGATC AARC ARCCC L TALGA,
ATCACCTCCCAT TOLGAT ARAATC ACCTTOCACCE T TAL T AL AL AATC ARAGAL GLCC TCOLC T TACTTC
T T T AT T T T TAAT A AT T AT A T AT T T Al T Al AT TOC T ACGC Al O AR AR T TATAL
CETAGCCARCCOCT TaAA R T OO Al AT AR O AR T AT AT T TOC T AT TG CT ACAC ARTT
A T T D T Ak At T A e T T T T ST AT TACTATCCATOC TCATCC TART AAT AL
T ATCC T CATAT AT O AT AR e AT AR TAT T TG O C A TG CRATCACTTTAT TGRATT
LT AR AR T T O T AT T AR TR AA TR Rt A AL T ARG T ACCCN TT AL CATCATT
(PR A T A AT G TAC T AT AT T T A A A TCT T AR T AA WA A TATCNCCC TART TiRAAS
ACASLATACTOAAATGREROCTT

complete genome
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Freewary pro zpracovani dat

e online freeware ClustalW?2

(= The EMBL Mucleotide Sequence Database | FBI - Windows Internet Explorer

¢ EH.!:.II.G
Soubor  Upravy Zobrast Oblbené poloBly Mistroje  Nipovida

(i Cblbend palotly | s T Wava sk 2.2 kpfeckidin... 2 - B : ~ Bm 2 achDI000001ACHROIOSHA. .

12 The EMBL Nucleotids Sequence Databuase | E8I v B) v 7 e v Swbda- ZsbemeZeni Niswoje s e

EMBL-EBI 23* 22,

Dalal i Training

= ENAHome

ID Mapping
weL-BarkH————— T f

= EMBL-Bank H e de Sequence D

= ALCass e

¥ Doouriilic] SN deotide Sequence Database (also known as EMBL-Bank)

o Nt Protein Funclional Mary nucleotide sequence resource, Main sources Tor DNA and RNA “'l
Analysis g gin ubmigsions frem ingnvidual researchers, genome nusticnior

- Ft-’JDrH:SS!-’)n Proteomic Serdces parojects and paten! applications

= Publications

 Sisiia Sequence Analisis _ Malign Jonal ollaboration with GenBank (USA) and

s Similarity & Homology MCENSOR zh of the three groups collects 3 portion of the total sequence data

= Contact Mated dalzbase entries are exchanged batween the groups on 3

Structural Analysis
L ——————— (Release 107, Mar 2011) with according Feleaze notes and yzer

s Tools - Miscellaneous B CpG Plot! CpGreport 15. A sample database entry Is shown hers.
Web Senices Dna Block Alignes Form

Fetch an ENBL T s TS ‘2008 37: 018-D25, provides further information and detaits

]

1‘— The EMBL | Kalign 1@ forms part of the European Nudlealide Archive, an EBI project led

by Guy CochilMAFET zin and Nucleotide Database Groug (PANDA) under Ewan Bimey

I -
Sth January 2010: iS0C it

and Genome Relerence a TR
Eliied Promolerwiss, | Lainpmes webgerver, TP grohives {EMBL ressase, alignments etc), EMEL
Consartum discussed in PromaotarWise ZVA) Bigrns by
Bicinform, SAPS
el L 0, third party annctation, updates,
Coltaborations. v Dogymenipho: T-Coflee § pion for Sybmiters. FAD, Reisase niormghon, Fortngomng
Transeq aiEtes. Featurs tabky, X0, dogumentabion, Somle eniry, Exarpley of
Tanaataion ENDL FeRaet B
= - Iknationdl | ADnatmhon eATTES Oum‘m DE ine standarss, Database Polcies
Nuckeotide Sublicaticny - Group
Database Codaboration 2 Group
® 1CBI-The Huclectide o =
Sequence Database & Loniac How o contact the EMBL Hucleotide Sequence Database
produced in lwrs List of recent changes on this sie
collaboraton wih
GanBank (US4}

& [08) - The Nucleotide
Sequence Databaseis  Contact
aisc produced in

. For information, comments andior suggestions, please use the EBI Suppor Form page
codaboration wih the it iwww.ebi ac ukisuBDa
OHA Datotase of
Japan (DOBJ)Y
Terma of Use  EBIFunding « Comtact EBI - & European Bioinformatics nsttite 2011. EBI s an Quiststion of the Eurogean Molecuist Biology Laboratory.
v
T T T e e e

@ Intemet i x| Kioow -
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o vyuziti algorytmd — UPGMA nebo NJ

Spubor Lh'aw Zobrazt Utﬂnip-nbﬂy Mésunp
i Oblbend polatly Y nW"vnﬁsloZanhﬂdh... B N vrhovand vty v B Galerie oblasti Web T+ B no 52 scheDLOODOLACHRO10599.

1 Al Secquences ueing ChstalWz | EB1 Miv B [ meh v Stinka- Zabuzpeleni- Néstrole - e

EMBL-EBI

Dalab: Tools L Training Industry

= Help

=FAQ ClustalW2 - Multiple Sequence Alignment
= Jahaew
i ClustalW2 is 3 general purpase mulliple sequence alignment program for DA or profgins.
= Pragrammatic Access

= Download Use this tool

STEP 1 - Enter your input sequences

Retated Applicat F
SReEN AT Emar ul__nasleasaln!iDNA "'Isequenues in any supporied formal

ﬂfu':f:; bl >JF240522.1_Homo_sapieas-Sweden Al
AT RO AR T A C B CA AR T TAA O o TAR T ARAATT AR T TARCCACTORTTCATCBACCTECECACEE \
Fhylogeny CATCCARCATCICCGCATGATGARRCT TCEGCTCACTCOCTIGGECECCTGCCTGATCCTCCRARTCACCAC
AGEACTATTCCTAGCCATACACTACTCACCAGACGCCT CAACCECCTTTTCAT CAATCGCCCACATCACT
kil Teldtad = CEAGACGTAARTTATGGCTGART CATCCACTACCTTCACGCCARTGECGCCTCANTATTICTTTATCTGOC
e ——— TATICCTACACATCEGRCGAGGCCTATAT TACGRATCAT TICTCTACTCAGARACCTGARRCATCGGCAT
| | TRTCCTeCTEC T AR T ATAGCAACAGC T TCATASECTATGTCCTCCCGTGAGGCCARRTATCATIC |
Search for Clustal related - =]
Berabure in Meding... Or, upload a fife: | | Prochdzet

mare
STEP 2 - St your Pairwise Alignment Options
atignment Type: @ Stow O Fast

Slow Pairwise Alignment Options
DINA Weight Makriz GAP OPEM Gfd’ CIT EIISICN
e v “[o1 ' =

STEP 3 - Set your Multiple Sequenca Alignment Options

DNAWeight Makriz GAP OPEN GAP EXTENSION GAF DISTANCES NOEND GAPS
(e ¥ 10 » 0.20 w5 | no >
ITERATION

I.;'IOI'IE H'

QUTPUT Options

FORMAT ORDER

[Nn winumbers vl ajlgn(lw v

STEP 4 - Submit your job
[] B notified by emall (Tick this box If you want io be nofied oy email when the results are avaladle)
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lame

1 FS40523 1_Homo_sapiens Sweden 1144 2 JFEIERTE 1_bomo_sapiens Porfuguess 1141 80
1 | 19405231 Homo, sapiens Sweden [ 3 | 3FR0000 1 Mo mepicen e [1ar esn
1 | iFaatsz |_1|um__,=.puns-s-vwm ETT) la iFeosi1a |_|1m-1_-nd;-m-indm [ 1141 | gm0
1 | IPBADE22 1 _Hlormo, sapiona-Sweden [ar s | 253047345_Homo_sapiens_néandenhskenss Mezsastayal | 1136|880
1 | 1F940822 1_ftome_sapiens. Sweeden IETT e | 25304707 _Homa_sapiens_neanderthalensis ExSisron [ 1138 T
1 | IFD40522 1_Homa,_sapiens. Swedan L1141 T | 253047260, Homa_sapiens_oeanderinalsnsis Fokoter! | 1135 ls80
1 | IF940522 1_Homs_sapiens.Sweden ETT) ‘8 | 315486581_Homo_sp_Aksi-Denistva_molar L1141 IET
1 | IFD40S22.1_Homo, sapiens. Sweden L1141 ‘s | HMOBBSET.1_Pac_trogiodyles [ 1141 (90
1 | 1F940522.1_Homa_sapiens-Sweden 14 10 | 5835135_Pan_paniscus [ T
1 | [F940522.1_Homo_sapiens Swedan [1141 i 5335149 Gorila_gorlia KT Iz
1 | spsdosz |_Mm_wm |14 I -m_w_lmsm_wwm {1141 T
1 | JF340522.1_Homa_sapiens-Sweden [1141 |13 5835163 Fongs pyomecus Bomean_orangutan l11a1 Jean
1 _erszz. |_ﬁm_m$nm | 1141 ] 14 | 45126238 Macaca_mulfia ! 1141 -?!ﬂ

253 TIIT_Homo_zapiens_meandes1-1135
283847289 Homo_saplens nesndes1-1135
JF9I9043. 1_Hoaro_saplens-Ameni/1-1141
JEB061 74, 1_HMoaro_sapiens-ndianii-1 141
2RI TS _Fowo_zsaplens_neanden1-1135
JF838916,1_Homo_sapiensPodug/i-1141
JF9405822.1_Howao_sapiens-Sweden/{-1141
315966581_Homo_gp._Altai-Denizri-1141
HMOBESE7. 1 Pan_troglodyes’1-1141
5835135 Pan_paniscus/1-1141
5835834_Pongo_abelll-Susalan_/1-1141 A
5835163 Pomgo_pygmaeus-Bomean/1-1141
5835145_Godlla_godilali-1141
99196236_Macaca_wmulabal1-1141

Consensus

ATGACCCCAATACGCAAAATTAACCCCCTAATAAAATTAATTAACCACTCA
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Phylogram

Show as Cladogram Tree

|| Show Distances |

Konstrukce fylogenetickych strom

u:

Il

JFI40522.1_Homo_sapiens-Sweden
JF338316.1_Homo_sapiens-Portuguese
JF333049.1_Homo_saplens-Armenian
JF308114.1_Homo_sapiens-indian
253347345 _Homo_sapiens _neanderthalensis-Mezma
253947317_Homo_sapiens_neanderthalensis-El Sidrg
253347283_Homo_sapiens _neanderthel ensi s-Fel dhol
315466581_MHomo_sp._Altsi-Denizova_molar
HMOE8587.1_Pan_troglodytes
5835135_Pan_panisous

5835149 _Gerilla_gerilla

5835834 _Pongo_abelii-Sumatran_orangutan
5835163_Pongo_pygmaeus-Bornean_orangutsn
49146236_Macaca_mulsita
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BLAST — vyhledavani podobnych

sekvenci v databazi

/= NCBI Blast:gh

tters) - Windows Internet Explorer

gb| i
e_o v [S5 hitgsfiotast.ncbi i gov/Blast cp ISR

B8

Soubor  Opravy  Zobrazk  Oblbené pololky  Méstroje  Népowéda

i Oblbend polozly | o3 [ Wyeva fida 2.2 kpreckbdin... B Navihovaré weby 8] Galerie oblsctieb Siee = @] ne = sthrDI000001 ACHROI0S9S. .

| & st sast:abire0sese. 1 (sas eters) | B - B - @ - Srika- Zsbemeled~ Nihoh- @~
-~
1]
¥ Descriptions
Legend for links to other resources: [ unicene [ cE0 [ Gene B structure qu:anPuhCham BioAssay
Sequences producing significant alignments:
Uncultured cwancbacterium isolate MT3-11 clone 1 165 ribosomal RN 233 939 100% 0.0 100%
Geitlerinema sp. Sif 165 ribosomal RNA gene, partial sequence 261 861 100% 0.0 97%
Uncultured bacterium partial 165 rANA gena, clone CpH7-49 261 851 100% 0.0 7%
Uncultured bacterium partial 165 rRNA gene, clone CpH7-17 861 B&1 100% 0.0 7%
Uncultured bacterium partial 165 rRNA gene, clone CpH7-9 881 861 100% 0.0 97%
Uncultured bacterium partial 165 rRNA gene, clone CpH7-1 851 861 100% 0.0 97%
Uncultured bacterium partial 165 rRNA gene, clone Pbly-46 861 861 100% 0.0 97%
Uncultured bacterium partial 165 rANA gene, clong Pbly-15 261 861 100% 0.0 97%
Uncultured bacterium partial 16S rRNA gene, clone Pb-1y-7 261 861 100% 0.0 7%
Jaaqi pseudogeminatum NTMPO2 165 ribosomal RMA gene, parti 261 851 100% 0.0 7%
Gaitlerinama 2p. UKG106 partial 165 rRNA gene, strain UKG106 BEL BE1 100% 0.0 97%
Geitlerinema sp. SP19606-11 165 ribosomal RNA gene, partial sequer -8 86l 100% 0.0 9%
Geitlerinema sp. Flol 16S ribosomal RNA gene, partial sequence 138 861 100% 0.0 9%
Geitlerinema sp. CIBNOR 34 165 ribosomal RNA gene, partial sequenc 861 861 100% 0.0 97%
Geitlennema sp. CIBNOR 31A 1565 nbosomal RNA gene, partial sequen 61 861 100% 0.0 97%
Geitlerinema sp. CIBNOR 304 165 ribosomal RNA geng, partial sequen 251 861 100% 0.0 97%
AYIT74617.1 | Geitlerinema sp. CIBNOR 25A 165 ribosomal RNA gene, partial sequen 851 861 100% 0.0 97%
AF132780.1 | Geitlerinema sp. PCC 7105 small subunit ribosomal RNA gene, partial - 881 881 100% 0.0 97%
AF410933.1 | Geitlerinema sp. CR109510-2 165 nbosomal RNA gene, partial sequer 861 861 100% 0.0 97%
AE0SE204.1 | Geitlerinema sp. MBIC10006 gene for 165 rRNA, partial sequence 851 861 100% 0.0 97%
EN794269.1 | Uncultured bacterium partial 165 rRNA gene, clone CpH7-84 856 856 100% 0.0 97%
EN732247.1  Uncultured bacterium partial 16S rRNA gene, clone Pbly-86 256 856 100% 0.0 97%
EN782238.1  Uncultured bacterium partial 165 rRMNA gene, clone Pb- 1y-4 256 8s6 100% 0.0 97%
GUI86859.1 | Phormidium lucidum BDU 10141 165 ribosomal RNA gene, partial sequ 854 854 100% 0.0 7%
AB0O39010.1 | Geitlerinema PCCT7105 gene for 165 rRNA, partial sequence 8548 854 100% 0.0 97%
ERE31778.1 | Uncultured Geitlerinema sp. partial 165 rRNA gene, clone GMMC_165, 850 8s0 100% 0.0 96%
GS04127181 Geitlerinema sp. SQP1Ab 165 nibosomal RNA gene, partial sequence £50 B850 100% 0.0 95%
E1410907,1 | Geitlerinema sp. A28DM 16S ribosomal RNA gene, partial sequence a3 850 100% 0.0 96%
[PLLEEFRY Geitlerinema sp. PCC9452 165 ribosomal RNA gene, partial sequence §50 850 100% 0.0 96%
E1209900.1  Uncultured cyanobacterium isolate MT3-7 clone 1 165 ribosomal RN 46 846 100% 0.0 96%
FN734257.1 Uncultured bacterium partial 165 rRNA gene, clone CpH4-3 845 845 100% 0.0 95%
GU1B6858.1 | Leptolyngbya valderiana BDU 41001 165 ribosomal RNA gene, partial 43 843 100% 0.0 96%
EF62978%.1 | Uncultured cyanobacterium clone 3m04AISCO2 165 ribosomal RNA ge 837 837 99% 0.0 96% ™
<1 il |
T | !m 4a - ®iow
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