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A tour of the cell

Bacterial
shromosome
0.5um
(a) A typical Flagella (b) A thin section
rod-shaped through the
bacterium bacterium
Bacillus
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Golgi apparatus)
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Leaf primordia

Young leaf

Shoot apical
meristem

Protoderm

Procambium

Ground
meristem

Axillary bud
meristems

Secondary phloem

Bark

Layers of periderm

Vascular cambium

Primary meistems.
(elongating, partly
differentiated cells)

*
Zone of . - b
elongation w
. *
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Protoderm
Ground
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division
b (including
Root apical meristem — & apical
(undifferentiated cells) § menstem)
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¥ " Root cap
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Key
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Dermal ¢
Upper
Ground 4 . %
S epidermis y
B Vascular ¢
Palisade
mesophyll
Spongy
mesophyll
X Lower
Xylem P, epidermis
Phloem
Vascular
ussue
¥ Figure 35.19 Primary and secondary growth
of a woody stem. (1)
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Epdermis —4 Pith
Cortex Primary xylem
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biochemistry

Carbohydrates

Classified by number of saccharides u - ‘ ;
D )M“ 9

Monosaccharides 1 Sugar Molecule

Disaccharides 2 Sugar Molecule
Oligsaccharides 3 to 10 Sugar Molecules

Polysaccharides Can be hundreds long

www.thepaleomom.com

Classification of Carbohydrates

Monosaccharides Disaccharides Polysaccharides
¢~ Glucose Sucrose k- Starch
&~ Fructose Lactose [§Glycogen
¢ Galactose Maltose i cellulose
I~ Dextrin

ﬁ— Pectine
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Storage structures (plastids) Amylose (unbranched)

containing starch granules in a
A 0 0 0 0 0
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< - .;/ (somewhat branched)
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Cellulose microfibrils
in a plant cell wall Cellulose molecule (unbranched)
Plant cell, .

surrounded 10um 7 Microfibril (bundle of 0.0/
by cell wall about 80 cellulose 0 —g O
mclecles) - Hydrogen bonds between

parallel cellulose molecules

o ‘:' @OQO hold them together.
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(a) Saturated fat

At room temperature, the molecules of
a saturated fat, such as the fatin
butter, are packed closely together,
forming a solid.

Structural formula of a
saturated fat molecule n—é—o—
(Each hydrocarbon chain

is represented as a zigzag "_(_O_E

line, where each bend \AAZNAPAAVAAN
represents a carbon atom; J

hydrogens are not H— I_O NAAAAAAAA
shown.) '

Space-filling model of
stearic acid, a saturated
fatty acid (red = oxygen,
black = carbon, gray =
hydrogen)

; (b) Unsaturated fat

At room temperature, the molecules of
an unsaturated fat such as olive oil
cannot pack together closely enough to
solidify because of the kinks in some of
their fatty acid hydrocarbon chains.

Structural formula of an
unsaturated fat molecule

Space-filling model of oleic
acid, an unsaturated fatty
acid

Cis double bond
causes bending.
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O Optic Lobe

O Cerebrum

@ Cerebral Hemisphere
© Medulla

@ Pituitary

@ Olfactory Bulb



20



21

g\

N
\

/

Charles Darwin - Evolution by Descent with Modlification (1859)

Long-necked giraffes are randomly born and have more offspring due to their competitive advantage
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SUMMARY OF DNA REPLICATIO

e Single-strand binding € The leading strand is
proteins stabilize the synthesized continuously
unwound parental DNA. in the 5" — 3" direction by

DNA polymerase.

DNA polymerase

licases unwind the
rental double helix.

@) The lagging strand is
synthesized discontinuc
Primase synthesizes a s
RNA primer, which is
by DNA polym
to form an Okazaki frage

s DNA
>arental DNA Polymerase

© Atter the RNA primer Is
by DNA (by
DNA polymerase, not shown),
DNA ligase joins the Okazaki
fragment to the growing
strand.

3
oy 2o 5
S ) ;r.—rs’f"(‘f

DNA ligase

Overall direction of replication
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DIFFERENCES BETWEEN DNA & RNA

RNA 0 8 A5 pgade biz
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(a) An open circulatory system

(b) A closed circulatory system

Hemolymph in sinuses
surrounding organs

i,

Pores /

. |

- ‘ NN
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N Y
ACAV A A A4
AU

Yy Tubular heart

Small branch——
vessels in
each organ

Dorsal vessel
(main heart)

-

hearts

Auxiliary

Interstitial fluid
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(b) Double circulation: amphibian

(c) Double circulation: mammal

(a) Single circulation: fish m

Gill
capillaries

Artery

Heart:
Atrium (A)
Ventricle (V)

Vein

capillaries

Pulmocutaneous circuit

Lung
and skin
capillaries

Atrium
(A)

Systemic
capillaries

Systemic circuit

Pulmonary circuit

Lung
capillaries

Systemic
capillaries

Systemic circuit
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Superior
vena cava

Coptresl uu' FLIY) 3’ u:é ;

forelimbs

Pulmonary
artery

Capillaries

Capillaries
of right lung

of left lung

Pulmonary artery

Right atrium o Left atrium

Left ventricle valve

Semilunar
valve

Right ventricle

Atrioventricular.
(AV) valve

Atrioventricular

vena cava (AV) valve

abdominal organs Right Left
and hind limbs ventricle  ventricle
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© Atrial systole and ventricular
diastole. A brief period of atrial
contraction then forces all blood
remaining in the atria into the

@ Atrial and ventricles.
ventricular diastole.
During a relaxation
phase, blood returning
from the large veins
flows into the atria and
then into the ventricles
through the AV valves.

‘@ Ventricular systole and atrial
diastole. During the remainder of
the cycle, ventricular contraction
pumps blood into the large
arteries through the semilunar

3 3 valves.



© signals (yellow)

from SA node spread

through atria.

e

(pacemaker)

ECG

Basal lamina

i )
Artery % Vein
e —
2en 100m

Connective —

"

in capillary

Precapillary sphincters Thoroughfare
channel

Capillaries

Arteriole Venule

@ signals are delayed at @) Bundle branches @ Signals spread
AV node. pass signals to throughout

heart apex. ventricles.

\e

Bundle
branches Heart  fibers

(PP b T,

Direction of blood flow
in vein (toward heart)

Valve (open)

Skeletal muscle
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