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Early Idea of ‘Tree of Life’
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Common Ancestor of Angiosperm
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Truly Tree?
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Feature of Tree

Canopy
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Species

Expand as fan
Diversification

Branching
Speciation

Root
Common ancestor

No ‘crossing’ btw. branches is assumed
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Many Types of ‘Crossing’
in real evolution

gene/DNA fragment

Ex. 1. Horizontal Gene Transfer

Bacterium to Bacterium
Antidrug resistant genes

Fungi/Bacteria to Nematodes
Cell wall digesting genes

Multiple species
BovB Retrotransposon
in Madagascar
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S negative
! “ host
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https://doi.org/10.1093/molbev/msac052 - | —



Ex. 2. Endosymbiosis

Subcellular organelle in plant cell
NUCLEUS

NUCLEAR ENVELOPE
NUCLEOLUS

CHROMATIN
NUCLEAR PORE

RIBOSOMES
SMOOTH ENDOPLASMIC

RETICULUM

ROUGH ENDOPLASMIC
RETICULUM
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Mitochondria <- Aerobic Bacterium
Respiration
<- Cyanobacterium

Chloroplast
Photosynthesis
1-2 Billion years ago

ymbiosis as a Mechanism of Evolution: Status of Cell Symbiosis Theory
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Margulis and Bermudes, 1985



&é ’o . .
¢ Ha) University of

e Zurich™ Ex. 3. Allopolyploidization
(Whole Genome Duplication)

Gametes Meiosis | Gametes
% early anaphase)
D|p|0|d D|p|0|d (BB)
Genome
Il F1 hybrid (AB) dUphC&thﬂ

doi:10.1038/nrg1711
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Progenitor A Allotetraploid Progenitor B
(2n= 4x) (2n= 4x) (2n= 4x)
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gene V
gene W
gene X )
gene Y ;
gene Z .

1 2 3 4 5

individuals

New phenotypes
Chance of more evolvability
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Plants

P | . . Cucumis sativus
ants P-T extinction s

Malus domestica
Pyrus bretschneideri
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Arabidopsis thaliana
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Dicots Olea europaea
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Daucus carota
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Polyploidization is so popular
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Mass extinction

climate change
open niche

Higher chance
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doi:10.1038/nrg.2017.26
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hybrid vigor

larger fruit/seed
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Fig. 1. A sample of agricultural crops that are polyploid, showing oil from oilseed rape (Brassica napus,
2n = 4x = 38), bread from bread wheat (Triticum aestivum, 2n = 6x = 42), rope from sisal (Agave sisalana,
2n = 5x = 180), coffee beans (Coffea arabica, 2n = 4x = 44), banana (Musa triploid hybrids, 2n = 3x =
33), cotton (Gossypium hirsutum, 2n = 4x = 52), potatoes (Solanum tuberosum, 2n = 4x = 48), and maize
(Zea mays, 2n = 4x = 20). doi:10.1126/science.1153585
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My research interest:
Ecological advantage of polyploid

Polyploid

Synthetic polyploid Phenotype
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Tree of Life?
N etWO rk Of Life ! Elr;orllozzlr':‘:gseie transfer

Allopolyploidization
many other crossings
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