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Cryolophosaurus skull
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» A flower mantid
in Malaysia

» A leaf mantid
in Borneo

< A flower-eyed mantid
in South Africa
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Humerus

Radius
Ulna

Carpals

Metacarpals <
Phalanges

Whale Bat
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o-Globin gene family
Chromosome 16
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Evolutionary time

Ancestral globin gene
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Plasminogen gene with a Exon
“kringle” exon shuffling

Portions of ancestral genes TPA gene as it exists today
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nature nature
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nature > articles > article nature > articles > article

Article | Open Access | Published: 03 February 2020 Article | Open Access | Published: 03 February 2020

A pneumonia outbreak associated with anew A new coronavirus associated with human
coronavirus of probable bat origin respiratory disease in China

Five patients —— Full-length genome —— 79.6% sequence identity to SARS-CoV




> Curr Biol. 2020 Apr 6;30(7):1346-1351.e2. doi: 10.1016/j.cub.2020.03.022. Epub 2020 Mar 19.

Probable Pango‘iam Origin of SARS-CoV-2 Associated
With the COVID-19 Outbreak

Whole Genome

Tao Zhang ', Qunfu Wu ', Zhigang Zhang
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SARS-CoV-2 vs Pangolin-CoV vs BatCoV-RaTG13

Consensus phylogenetic tree
by whole genome & multiple gene markers

SARS-CoV-2

Pangolin-CoV

Five key amino acids for ACE2
in the receptor-binding domain (RBD) of
51 subunit of the spike (S) protein

Four mutations
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503N-507Y

Potential furin recognition motif
in the $1/S2 cleavage site for viral entry
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The Hardy-Weinberg Equation(" #4-1d1 - /3 /g 4% € 42")
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& B F (Genetic Locus)
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The Hardy-Weinberg Equation(” #5-id1 - /3 /g 4% € 4&")
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p=D %15 X & 3R £=30% W Pk
q=d %45 2 B 3 £=70% D (p) d(q)
D (p) DD (p2) Dd (pq)
MM
d(q) Dd (qp) dd (q2)
AR AR E (kb))
DD p2=0.3x0.3=0.09
dd q2=0.7x0.7=0.49
Dd 2pq=2x0.3x0.7=0.42

p2+ q2+ 2pg=1




The Hardy-Weinberg Equation(” %4 - )5 14 454 X.")
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KX HZ#% (Genetic drift)
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Highlighted plants
leave offspring.

Only 5 of
10 plants
leave

offspring.

Generation 1 Generation 2
p (frequency of CX)=0.7

g (frequency of C¥)=0.3

P=49.5
g =0.5
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Only 2 of
10 plants
leave

offspring.

Generation 3

p=1.0
qg=0.0
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K FH 73 (Gene Flow)
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] X245 (Natural selection)

The bones of the upper
jaw that are shown in
green are movable.
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Ligament

The skull bones of
most terrestrial
vertebrates are
relatively rigidly
attached to one
another, limiting jaw
movement. In contrast,
most snakes have
movable bones in their |
upper jaw, allowing
them to swallow food
much larger than
their head.
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Chimpanzee

Skull attaches posteriorly

. Spine slightly curved

Arms longer than legs and
also used for walking

Long, narrow pelvis

Femur angled out

Australopithec

Skull attaches i

Spine S-shape

| Arms shorter tr

and not used fc

Bowl-shaped p:

Femur angled i



Six kingdoms of life 4 # &9 5~ 3
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(a) The large, rod- (b) These archaea (c) Unicellular (d) The plantking- (@) Among the fiercest (f) Mushrooms, such
shaped bacterium (Methanosarcina protozoa (Tetra- dom claims many members of the animal as these fly agaric
Badllus anthracis, a mazei), members of hymena) are classified beautiful and diverse kingdom, lions (Panth- mushrooms (Amanita
member of kingdom the kingdom Archaea, in kingdom Protista.  forms, such as the era leo) are also muscarna), belong to
Bacteria, causes produce methane. lady’s slipper among the most kingdom Fungi. The
anthrax, a cattle and (Phragmipedium sociable. The largest  fly agaric is poison-
sheep disease that caricinum). of the big cats, lions ous and causes
can infect humans. live in prides (groups). delirium, raving, and

profuse sweating
when ingested.
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