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The ester bond between the 3’ end of the intron
and the 5' end of exon 2 is exchanged for a bond
between the 3' end of exon 1, resulting in the
ligation of exon 1 and exon 2,

The ligated exons are now released from
the spliceosome, while the intron remains
bound by the complex.
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GENOME SIZE VARIATION AND THE C-VALUE PARADOX

The genome size of an organism is defined as the amount of DNA in the haploid
genomic set, such as that in the sperm nucleus. It is also commonly called the C
value, where C stands for “constant” or “characteristic,” to denote the fact that
the size of the haploid genome is fairly constant within any one species. In con-
trast, C values vary widely among species in both prokaryotes and eukaryotes.
Large genomes such as the nuclear genomes of eukaryotes are usually measured
in picograms (pg) of DNA (1 pg = 107!2g), whereas small genomes such as the
genomes of bacteria and viruses are more commonly measured in base pairs
(bp) or kilobase pairs (Kb) or in daltons. For convenience, we shall use mainly
the unit of one million base pairs (Mb) because most genome sizes are larger
than 1 Mb and because this unit is now commonly used in the human genome
project. The conversion factors are 1 pg = 0.98 x 10° bp = 980 Mb and 1 dalton
=1.62x 1073 bp.
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Charakteristika predpovézenych kédujicich sekvenci (ORF) v sekvencovanych genomech

. VELIKOST GENOMU CELKOVY POCET  NEZNAMA FUNKCE JEDINECNE ORF
Organizmus (Mbp) ORF %) (%)

Archaoglobus fulgidus 2.18 2437 1315 (54) 641 (26)
Methanobacterium thermotautotrophicum 1.75 1855 1010 (54) 496 (27)
Methanococcus jannaschii 1.66 1749 1076 (62) 525 (30)
Pyrococcus horikoshii 1.74 2061 859 (42) 453 (22)
Aquifex aeolicus 1.50 1521 663 (44) 407 (27)
Bacillus subtilis 4.20 4100 1722 (42) 1053 (26)
Borrelia burgdorferi 1.44 1751 1132 (65) 682 (39)
Chlamydia pneumoniae 1.23 1073 437 (40) 186 (17)
C. trachomatis 1.04 894 290 (32) 255 (28)
Deinococcus radiodurans 3.28 3193 1515 (47) 1001 (31)
Escherichia coli 4.60 4288 1632 (38) 1114 (26)
Haemophilus influenzae 1.83 1692 592 (35) 237 (14)
Helicobacter pylori 1.66 1657 744 (45) 539 (33)
Mpycobacterium tuberculosis 441 3924 1521 (39) 606 (15)
Mycoplasma genitalium 0.58 470 173 (37) T {2}

Mycobacterium pneumoniae 0.81 677 248 (37) 67 (10)
Rickettsia prowazekii 1.11 834 311 (38) 207 (25)
Synechocystis sp. 3.57 3168 2384 (75) 1426 (45)
Thermotoga maritima 1.86 1877 863 (46) 373 (20)
Treponema pallidum 1.14 1040 461 (44) 28 (27)
CELKEM 41.6 40,261 18,948 (47 10,303 (26

U prokaryotickych organizmov jeden gén (ORF) poaeatzccal000 bp

Paradox hodnoty C u prokaryontov neplati




TABLE 13.2 C values from eukaryotic organisms ranked
by size

Species

C value
(kb)

Navicola pelliculosa (diatom)
Drosophila melanogaster (fruitfly)
FParamecium aurelia {ciliate)
Gallus domesticus (chicken)
Erysiphe cichoracearum (fungus)
Cyprinus carpio (carp)

Lampreta planeri (lamprey)

Boa constrictor (snake)
Parascaris equorum (roundworm)
Carcarias obscurus (shark)

Rattus norvegicus (rat)

Xenopus laevis (toad)

Homo sapiens (human)
MNicotiana tabaccum (tobaceo)
Paramecium caudatum (ciliate)
Schistocerca gregaria (locust)
Allium cepa (onion)

Coscinodiscus asteromphalus (diatom)

Lilium formosanum (lily)
Amphiuma means (newt)
Pinus resinosa (pine)

35,000
180,000
190,000

1,200,000
1,500,000
1,700,000
1,900,000
2,100,000
2,500,000
2,700,000
2,900,000
3,100,000
3,400,000
3,800,000
8,600,000
9,300,000
18,000,000
25,000,000
36,000,000
84,000,000
68,000,000

Protopterus aethiopicus (lungfish) 140,000,000
Ophioglossum petiolatum (fern) 160,000,000
Amoeba proteus (amoeba) 290,000,000
Amoeba dubia (amoeba) 670,000,000
Compiled by Li and Graur (1991) from Cavalier-Smith (1985), Sparrow et al.

{1972), and other references. The C value for humans is highlighted for
reference.




3.3.1 Species differ in genome size and gene number

One of the first indications that genomes are highly flexible entities was the
finding that their sizes can vary greatly between species. This can be quantified

as the amount of DNA per haploid genome, called the C-value (Fig. 3.18). f I e ) k ti f
Variation here can be dramatic: for instance, there is approximately 200 times TABLE 13.2 Range oriC values imvariousienaryoncgroupsio

more DNA in the protist Amoeba dubia (670000000kb) than in humans organisms

(3300000kb). C-values also vary within taxonomic groups: while there is . kb Ratio (highest/! t)
only a twofold variation in genome size among mammalian species (the largest Genome size range (kb) atloi{lighestiones

known genome is found in the aardvark, the smallest in a Muntjak deer) . '
’ ' 23,500-686,000,000 29,191
there is a tenfold variation within anuran amphibians (frogs and toads), at FIRHEH 3,50

least a hundredfold variation between insects, and an enormous 350-fold Euglenozoa 98,000-2,350,000 24
variation among bony fish. The puzzle for evolutionary biologists is that the Ciliophora 23,500-8,620,000 367

Sarcodina 35,300-686,000,000 19,433
Fungi 8,800-1,470,000 167

C-value (DNA bp per haploid genome)

105 108 107 108 107 1010 1011 1012
| | N

Animals 49,000-139,000,000 2,837
Sponges 49,000-53,900 1
&”r"n";:;‘af“b"a Annelids 882,000-5,190,000 6
Molluscs 421,000-5,290,000
Lo _ Crustaceans 686,000-22,100,000
TAgT L.r'.!i‘um longiflorum Insects 98,000—?,35'],000
S | Echinoderms 529,000-3,230,000
A ] o Agnathes 637,000-2,790,000
: "",’E&f’_%@&% :f;f; i]a}pr'ens i Sharks and rays 1,470,000-15,800,000
L e - Bony fishes 382,000-139,000,000
o | Amphibians 931,000-84,300,000
. e | Reptiles 1,230,000-5,340,000
2l (Mouse) Birds 1,670,000-2,250,000
E';iﬂf—f‘%ﬁf" melanogaster Mammals 1,420,000-5,680,000

5 Eﬁ:;g;ﬁziffrfs elegans Plants 50,000-307,000,000 6,140

Algae 80,000-30,000,000 375
Pteridophytes 98,000-307,000,000 3,133
Escherichia coli e Gymnosperms 4,120,000-76,900,000 17
(Bacterium) NN Angiosperms 50,000-125,000,000 2,500

Protopterus aethiopicus

7] Saccharomyces cerevisiae

Mycoplasma pneumoniae
(Bacterium)

Compiled by Li and Graur (1991) from Cavalier-Smith (1985) and other sources.

Fig. 3.18 DNA contents (C-values) for various organisms. Note the log scale! Data from
Kendrew {1994) and updated with Li (1997).
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TOPOLOGIE PROKARYOTICKEHO GENOMU

DRUH CHROMOZOMY PLAZMIDY
KRUZNICOVE | LINEARNI KRUZNICOVE LINEARNI

Escherichia coli | 1 (4,6 Mb) nékolik

Bacillus cereus 1(5Mb) -
1(2,4 Mb) 4ecesnnunnss » nékolik (2,6 Mb)
Vibrio cholerae 2
(2,9+1,1 Mb)
Borrelia 1 (0,9Mb) 9 12
burgdorferi (kb) (kb)
Agrobacterium 1(2,8 Mb) |1(2,1 Mb) 2 (0,75 Mb)
tumefaciens
Streptomyces 1 (8 Mb) 1 (50 kb)
lividans — —




STRUKTURA PROKARYOTICKYCH GENOMU

Mozaikovy charakter

Endochromozomy (1,2)

Pridatné genetické¢ elementy (A-H)

- Plazmidy (H, F)

- Profagy a defektni profagy (B, D, E, G)
- Genomické ostrovy (A, )

- IS-elementy, transpozony, integrony (I)
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GC composition in different groups of organisms. From Sueoka (1964).
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Intrény v géno;h_gfgane% - ¥rta pbvodnd &1 nadebudnutd?

Pomerns znalng polet génov chloroplastov a mitochondrif
(s vfnimkou mtDNA Zivo¥{chov) md mozaikovitd Btruktdru: exény
- intrdny.

Je tymto spboobom uskutofneny zapis geneticke] informdcie
v genéme chloroplastov, resp. mitochondri{ zlufitelny s celko-
vo gubaktériovim charakterom oboch spomenutych semiautonémnych
organel eukaryotickych buniek?

Véeobecne sa predpokladd, Ze jeden z principidlnych roz-
dielov medzi predstavitelmi eubakiérii a euRaryotickfch orga-
nizmov spofiva prave vo forme zdpisu genetickej informacie
- pretriitost versus nepretriitost,

K¢m pre gény lokalizované v jadre eukaryotov je typickd
mozaikovitd Struktira exén - intrén; v génoch eubakterii =a
intrény spravidla nenachddzaji.

Intrény v genéme chloreplastov a sinic

- hojnost intrénov v genéme chloroplastov, resp. niektorych

mitochondrii spolu s detegovanim intrénov u archebakterii

a v bakteriofigoch eubaktérii stimulovali projekt hladania Y
intrénov v génoch eubaktérii. e\ B

!




trpie, [ Euglena Gracilis  ®
233 A ~  Chloroplast DNA
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143,170 bp
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Astasia longa ptDNA

73345bp "
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Ukazuje sa, Ze v priebehu gvoldcie chloroplastového gend-

g mu vy58ich rastlin zostdava stabilne zachovany stbor pribliZne

.\% 20 temer identickych intrénov (Ohyama et al. 1988; Hiratsuka
“[§ et al. 1989),

To vSak zvat8a neplat{ pre chloroplastové gendmy rias
(ani len toho nevelkého potu zdstupcov, o ktorych existuji
isté informdcie),

Nazornym prikladom mé%e byt ctDNA FEuglena gracilis.
V chloroplastoch tohto biffkovca sa nevyskyiujd intrény v gé-
noch pre tRNR, kde sd prave hojne lokalizované v ctDNR vyE¥ich

rastl{n. A naopak, intrény v génoch k6dujucich bielkoviny sd

v_chloroplastoch euglény pritomné vo velkom mnofstve ( preds-

tavuja 38,3% tejto ctDNA - Hallick et al. 1993; niektoré vyt-
varajd tzv. dvojintrény). V chloroplastovom gendme vyS&ich
rastlin sa intrény v t9chto génoch wyskytujd podstatne vzédc-
nejgie.

Pozornost uplital najma intrén zo skupiny I nachddzajici
sa v gene kédujtcom ct tRNA prendSajicu leucin s antikoddnom
URR.

dodpovedajici gén pre funkfne homeologickd tRNA, ktory
taktieZ obsahuje intrén, bol totiZ detegovany aj v cyaneldch
Cyanophora paradoxa (Evrard et al. 1988). Cvanely tohto osobi-

tého biéikovca si jednymi z hordcich kandiddtov na potencidl-
neho predka chloroplastov.



V nadrtnutej premise spotivalo aj teoretické vychodisko
pre programované hladanie obdobného intrdénu v génoch pre {ENA
(URR) prendSajicich leucin ake v gendmoch chloroplastov rézne-
ho pévodu tak zarovefi v siniciach.

Chloroplasty a sinice s v medernych stromoch Zivota
skon&truovanych na zdklade molekuldrno-biologickgch kompardcii
(hlavne rBNA) zvil8a prezentované v podobe jedinej pomerne ho-
mogénnej vetvy (Woese 1987).

Visledky dvoch metodicky odliSnfch &tadif jednoznatne
ukdzali, %e pomerne rozsiahle intrény (204-345 pédrov baz) si
pritomné v génoch pre tRNALeulAR vBetkych skimanych predstavl—
telov sinfc (5 + 3 druhy) z rodov Anabaena, Synechocystis (Ku b s
et al. 1990), Anacystis, Phormidium a Scvtonema (Kuhsel et al. .
1990).

19907

Jedinymi znémymi wonimkami s zatial len plastidy zelenej
riasy Chara hispida a ¥ervenej riasy Porphyrea purpurea. To
véak naznafuje, ¥e v priebehu evolicie chloroplastov mohlo
dochddzat! aj k viacnisecbnej strate (alebo naopak i X nadobud-
nutiu) t¥chto intrénov (Reith et Munheolland 1993).

Pritomnost intrénov zo skupiny 1 v génoch pre tRNA......
v chloroplastach vEetkych hlavn?ch v?vojov?ch linii rastlin,

—ams

Pldtlﬂh uyvojovo pOmeTne vzdlalenych radov, umoaﬁuje formulo-

Table 1. Size, gene content, and intron content of sequenced plastid genomes'.

Group

Organism

Genome  Number of genes®

size
(bp)

Total ~ Genetic

Photo-
synthetic

Misc-
ellaneous

Number
of
introns

Glaucocystophyte

Rhodophyte
Heterokont

Euglenophyte

Land plant
Land plant
Land plant
Land plant
Land plant
Land plant

Cyanophora paradoxa
Porphyra purpurea
Odontella sinesis
Euglena gracilis
Marchantia polymorpha
Pinus thunbergii
Oryza sativa
Zea mays
Nicotiana tabacum
prfagux virginiana®

3

Apicomp

an

dium falciparum

135599
191028
119704
143170
121024
119707
134525
140386
155884

70028

34682

191
251
165

97
120
108
110
110
113




vat viacero evolutne vvznamnych postuldtov detvkajlcich sa ve-
ku intrénov,

Ak akceptujeme predpoklad, Ze organely st potomkami
pivedne volne Zijucich eubaktérii, v kenkrétnom pripade, Ze
sinice si predkami chloroplastov, a teda existuje medzl nimi
fvlogenetickd kontinuita, potom minimdlny vek intrénov je
1 miliarda rokov, o zodpovzdd odhadovanemu veku chloroplastov
(Gray 1989).

Ak vEak zohladnime, Ze introny boli detegované u zdstup-
cov rozmanitych, vyvojovo relativne nepribuznych rodov sinic,
potom intrény méZu byt podstatne starﬁle Ved prave sinice sa
pokladajl za jedny i_giigpqrﬂbylejéirh fGFlEH Zive] hmoty, Od-
haduje sa, Ze ich fogilizované zbytky s staré pribliZne 3,5
miliardy rokov (Gchopf a Packer 1387). Te naznafule, Ze lﬂif@"ﬁ
ny by mohli predstavovat starobyly prvok organizicie genetic-
kého materidlu.

Objav intronov v siniciach - predstaviteloch eubakterii
- zarovell signalizuie, %e 1 v tejte vivejove] linii majd int-
rény svoje mieste, &o svojim spOscbom poetvrdzuie jednotny
Eriggig_grganizéﬂiexiivej hmoty.




Dal¥ie objavy intrénov v gendmoch eubaktérif vak ne-
nechali na seba dlho akat. Dva pomerne malé intrény (237

a 205 nukleotidov), taktieZ zo skupiny I, boli identifikované e
u dvoch zdstupcov proteobaktérif - Agrobacterium tumefaciens | s
z podskupiny o a Azoarcus sp. z podskupiny B (Reinhold-Hurek [ERevsisy

et Shub 1992). (Predpokladd sa, %e medzi proteobaktériami, ni- . :
ekedy oznalovanymi tie? ako purpurové baktérie, konkrétne Bt

v podskupine d, treba hfadat’ predkov mitochondrif.)

Intrény sa nachddzaji v génoch pre tRNA~- a tBNA:..,

vsunuté za tret{ nukleotid antikodénu. Tieto zistenia, ktoré
dokladaju pritomnost intrénov v rbznych génoch fylogeneticky
odlisngch eubaktérif, nasvedfujd tomu, Ze intrény zo skupiny
1 by mohli byt i u eubaktérii pomerne hojne rozdirend.

Ukazuje sa, Ze takéto konStatovanie by mohlo mat edte
Sirfiu platnost., Zistilo sa toti¥, ¥e aj intrény z0 skupiny
II, ktoré boli doneddvna zndme len z gendmov mitochondrii
a chloroplastov, sa nachddzajd i v génoch niektorych zéstupcov
_eubaktérii,

Podarilo sa ich identifikoval opdt’ u niektorych sinic
(predkov chloroplastov), konkrétne u dvoch zdstupcov rodu Ca-
lothrix (PCC7601 a PCC7101).

Druh¢ ndlez dﬁkumentuje_gzgtomnosf intrénu zo skupiny II
zase U predstavitela proteobaktéri{, tentoraz viak z podskupi-
ny gama - Azotobacter vinelandii (Ferat et Michel 1993).

httpziivewew.microscopy.fsu.educells/animals/mitochondria.html

http:iveww. hybridmedicalanimation.com/pages/chloroplast.html
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Fylogeneticka distribficia 21 znamych intrénov v géne pre gly-

kolyticky enzym triézo-fosfat izomerdzu. Kladogram je zaloZeny

na porovnavani rRNA doplneny o tdaje z porovnavani niektorych
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(a] Distribution <f intrens at various codens in members of the - and P-tubulin familiss
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The rubulin family of genes provides evidence for insertion of introns.(a) Aralysis ofts lavgs

number of rbulin‘genes from a wide variery of organisms shows thar introns afs present in>

ac least 35 different locations in these genes. Most tubuling have diree introns fome-have
none, and a rubulif gene from Aspergiller mididaur has eight (not ﬁmw%, The fjresens=day
distribution of these introns can be best explained on the hypochesis dfwrthe cobulins have
aequired introns dering evolution. (b) ThE distriburion of the intron. found at codon 126 in o=

wubulin c2n be explained if the gene acquired the intron after the divesgance of the verte-
braces and invertebsares, a5 shown. (0 15 assumed ciac Inon \Wus pregéntqin the

ancestrzl genc rubulin, theh fepeated losds E =) o the intron woul@ hage had & occur 0
generate the present distribution of this n.



Protein splicing is a newly discovered prccess that is the protein equiva-
lent of RNA splicing. Protein splicing proceeds through a branched protein
intermediate, and in vitro studies indicate that the reaction is autocata-
lytic. The excised ‘intein’ proteins are site-specific DNA endonucleases
that catalyse genetic mobility of their DNA coding sequence by an ‘intein
homing’ mechanism.

(a) 119 kDa
Precurso

N-extein Intein C-extein

YSNSDAIIYVG-CFAK T VVVHN-CGER

A A

50 kDa l 69 kDa
Endonuclease . ~ ATPase subunit

/m\ =1 N-extein C-extein
: e

CEAKGT YSNSDAIIYVGCGER

(b)

Intein

S. cerevisiae VMA Intein

C. tropicalis VMA Intein

M. tuberculosis recA Intein

M. leprae recA Intein

T. litoralis pol Intein-1

T. litoralis pol Intein-2
Pseudomonas sp. pol Intein-1
Pseudomonas sp. pol Intein-2
Pseudomonas sp. pol Intein-3
M. leprae pps1 Intein-1

r
CFAKGT. (454aa) . VVVHN
CFAKGT. (471aa) .ALVHN
CLAEGT. (440aa) .VVVHN
CMNYST.(365aa) . VMVHN
SILPNE.(538aa).LYAHN
SVSGES. (390aa) . ILVHN
SILPEE.(537aa).LYRHN
CHPADT. (360aa) . ILTHN
SILPEE.(536aa) .VYAHN
CLTADA.(386aa).IVAHN

munnhhEnnnon

Figure 1

{a) Protein splicing of the 119kDa TFP1 precurser into the 69kDa V-ATPase subunit
(N-extein-C-extein) and 50 kDa endonuclease (intein). The following amino acid sequences
are shown: the predicted precursor splice junction residues; the sequenced tryptic peptide
from the mature 69kDa V-ATPase subunit (purple), the amino-terminal sequence of the
purified intein (red); and the sequence of the carboxy-terminal peptide released frum the
purified intein (blue). The two arrowheads indicate the cleavage points at the precursor
splice junctions. (b) Alignment of known or predicted inteins with the highly conserved
residues shown in bold. The predicted amino acid lengths of the inteins are indicated in
brackets. The first residue of the associated C-extein is shown in the right colum 1.
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A73 and end of acceptor helix G3-U70 Oligomerization (E. col)

/ N /N /

~—— Active site 368 385 461 699 808

i e (T

ﬁ

o e T ] i I 67

I _inn  awan

B. movi

e T P A Il I ose

H. sapiens

Figure 1

Schematic illustration of the m dular design of alanyltRNA synthetases from Escherichia coli,
Saccharomyces cerevisiae, Bombyx mori and Homo sapiens. The class-defining catalytic domain
(blue) is in the amino-terminal part of the proteins. The approximate locations of the three character-
istic sequence motifs (1-3) is also shown. The medule needed for recognition of G3-U70 is shown in
red. The carboxy-terminal domain (green) is split by a cassetterlike insertion that contains the domain
for tetramerization of the E. coli protein. This domain is replaced in the eukaryotic enzymes, which
are monomers. Sequence relationships among the proteins are indicated approximately by vertical
lines and are greatest in the amino-terminal halves of the proteins.

H.s pi ns

Examples of sequences of acceptor stems of
Escherichia coli, and cytoplasmic Saccharomyces
cerevisiae, Bombyx mgri 3n¢ human tRNAM2, The criti-
cal G3-U70 base pair is boxed Ir._red: Giher
nucleoddes important for aminoacylation are boxed
in blue. Note that the boxed nucleotides are identical
in all four cases. These include the A73 ‘discrimi-
nator base’ and the three base pairs joined by dotted
lines. Beyond the third base pair, the sequences are
different.
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Obr. V1.9 Evoluce repetitivaich sekvenci u sesterskich drubii. Evoluce repetitivaich sekvenci plsobenim molekulamiho tahu probihd vira-
i rychleji ned speciace. Béhem existence drubu proto opakovans dochizi k fixacim novich variant repetitivnich sckvensi. Dokud tvofi
genofond drubu jeden celek (a), dechézi k rychlé fixact u viech jedinen dancho druhu, takFe molakulidmétaxenomicke studie axistenct poly-
rorfismu v repetitiviich sekvencich vatiinou vithes nezachyii. Jakmile viak dojde u druhu ke speciact (b)), rozdEli se pivodnt jeden geno-
fond na dvé &sti a od tte chvile se budou v ohou &stech fixovat molckulimim tahem nové varianty repetitivaich sekvenci nezavisle
na sobé. U obou druhd proto dochizi k velmi rychlé diferenciac jejich repetitivnich sekovenci.
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organalove DNA,
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Obr 1.4 Medel vaniku RNA-editace pasivnim vibérem. Jestlize dojde v DNA k mutaci, napfiklad k deleci jednoho nukleotidu, kterd snizi
biologickou zdatnost svého nositele, zafne na mutanta a jeho potomstvo plsobit selekéni tlak. ¥ jeho disledku asem v potomstvu mutan
ta plevlddnou bud’ revertanti k plivodni formeé (a), nebo mutanti, ktefi dokaZou néjakym zpiisobem negativid prajevy mutace kompenzovat,
Jednou z moinosti je i vytvofeni editalniho apardty, ktery dokéZe pfislunou zménu na drovni mRNA opravit (b). Jakmile se jednou take-
vy aparat vytvofi, mize byt dile modifikovan a poufivin ke kompenzaci stale Sirfiho okruhu mutaci a postupné veroste jeho univerzalita
a komplexita. Po urcité dobé se cditadni proces stane pro svého nositele zeela nezbytnym. Zpisob dodateénych dprav mENA je obeviiie
efektivni, a tedy obzvlditd pravdépodobny v pripadé gend, které se nachazeji v bufice v mnoha ientickych kopiich, tedy zejména u gend
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Uloha editovaniaorganelovychRNA v evollcii rastlin

* evolucne vd’mi dynamicky proces — odliSné vzory/miest
editovania i u blizko pribuznych rastlin

* editovacia masinéria nie je kodovandanelami

* Import druhovo a miestne Specifickych faktorov z
nukleocytosolu

* nielenvzory (miesta) editovaniglastidovych transkripto
sudruhovo Specificke ale aj jadrom kddované editujice
faktory —speciacia

* rychlo sa vyvijajuci speciay prvok (bariéra) s dopadom
fittnes rastlin cez funkcie proteinov
* laboratdrne pripravenéombinacie jadier a plastidovz
roznych druhov rastlin (cybridy) potvrdzui@pad
editovania RNA na evoluciu rastlin
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34, Editowini transkripta u trypanazom,

Srovmdni maléhe useku mitochondrialnich gend pro cytochromoxida-
zu lll, jejich transkriptid a proteind u dvou pRislugnika fidu Kinetoplas-
tida: Ledstmanta tarentolae a Trypanosema brucel. Oba dseky se na
trovni polypeptidoveho fetdcce ligi jen ve 3 aminokyselindch a jejich
homologie je evidentni, U L, tarentolze neni geneticky zdpis editovin,
takie kedontim mRMA odpovida i prisludng sekvence v genu, T, bru-
cef odpovida sekvenci 12 aminokyselin (36 nukleotidd mAMA} pouze
18 muk leoticd v genu, resp. primarnim transkriptu. Primarni transkript
je editovan na MBMA adebranim dvou a piidanim 20 uriding na defi-
novamych mistech. Padle [5]

Leishmania tarentolae
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The last eukaryotic common
ancestor (LECA): Acquisition of
cytoskeletal motility from
aerotolerant spirochetes in the
Proterozoic Eon
Margulis L., Source: PNAS USA 1(
(35): 13080-13085 AUG 29 200
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Figure 3. The *you are what you eat” genetic ratchet for orthologous replacement (after Doolittle 19987,




Horizontalny prenos genov

. Casto prenasané:

a

operacné geny
. (metabolizmus a reqgulacie, bunkova Struktura)
Zriedka prenasané:

iInformac¢né geny (transkripcia, translacia)

Horizontalny prenos genov je spaty s variabilnymi
genetickymi elementami:
profagy,
plazmidy,
|S-elementy,
transpozony,
iIntegrony
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Fig. 2. Relative fre-
quencies of the three
categories of align-
ments, i.e., those sup-
porting the reference
phylogeny (SSU rRNA),
those supporting an
altemate  phylogeny
(LGT), and those with no
statistical support for
any phylogeny. Points
represent quartets of ge-
nomes for which or-
thologous genes have
been inferred, aligned,
and evaluated at the nu-
cleic acid sequences lev-
el based on the SH test
implemented in Puzzle
5.1 (19). The left part of
the plot (in blue) repre-
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Saccharomyces cerevisiae
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51. Horizontalni rostliny Sacteralda rodu Bacillus

;F::.?é?:netlckého e e T
Prokéazané pFipady
pfirozeného toku
plazmidd mezi
riznymi skupinami
organizmu. Podle [9]

Streptomyces

Horizontdlni pfenos genetické informace

O horizontalnim pfresunu jsme mluvili vySe pouze
V souvislosti se svétem bakterii, a tak jsme snad
mohli navodit dojem, ze eukaryonti jsou k inkorpo-
raci cizi DNA imunni. Neni tomu tak. Vsechny zivé
organizmy jsou propojeny siti pfenosti, jakkoli je
Cetnost takovych pienost nizka (obr. 51). Pfenos
¢asti genetické informace mezi hostiteli z raznych
evolucnich linii pomoci virti a plazmidi byl mnoho-
krat popsan [9, 216, 217, 472]. Plazmidy lze do hos-
titele vlozit napf.:

® Pomoci aerosolu (infekee plicnich bunék mysi tak-
to vdechovanym plazmidem [491]).

® Pomoci parazitickych roztoéti (pfenos mezi rizny-
mi druhy octomilek rodu Drosophila [246]).

® Bakterialni infekei (pfenos Ti plazmidu z agrobak-
terii do kofenovych bunék rostlin [547)).

Zrejmé bude nalezena celd paleta dalsich exotickych
cest prenosu. Snadnost, s jakou lze cizorody genetic-
ky element prenést z prostiedi do bunék v tkanové
kultufe i pouhym dogasnym mechanickym poskoze-
nim bunék (pFenést v tom smyslu, Ze se inkorporuje
do jadra a dojde k expresi pienesené informace!), svéd-
¢ o tom, Ze nakazit bunky genetickym materidlem
jiného ptivodu je pomérné snadné. Jistéze se tyto vne-




