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Example : Lizard can Example : Crocodile | Example : Cheetah
example : bask on a rock to absorb hatching egg | obtain energy by
(pinecone) heat when temperature eating its Kill
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Reproduction Response to the Evolution

A environment kil
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Example : Monkey reproduce
only monkey Example : Venus flytrap | Example : Giant leaf insect

has evolved in a way that
provide camouflage
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CH 2 Essential Chemistry for Biology
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Figure 2.11: a raft spider walking on water
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CH 3 The molecules of life

Figure 3.11: The synthesis and structure of a triglyceride molecule
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Glycerol
(a) A dehydration reaction linking a fatty acid to glycerol
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Lactose

Disaccharide (double sugar) formation

(b) A fat molecule with a glycerol “head” and three
energy-rich hydrocarbon fatty acid “tails”

Example af steroids
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Normal peptide
(a) Normal hemoglobin
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‘ ““Amino acid sequence Sickle-cell Sickled red
R, polypeptide blood cell
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(b) Sickle-cell hemoglobin
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Short polymer Monomer
i @
-0
Longer polymer
(a) Building a polymer chain f @
- PP

Hydrolysis
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(b) Breaking a polymer chain

(a) Linear and ring structures

(b) Abbreviated ring
structure

Glucose
C6H1206

Isomers
"%,f (same formula, different arrangements)
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i Building a protein |
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Amino acid

000000

Figure 3.24: The structure of the DNA

Sugar-phosphate
backbone

Nucleotide

Fa

(b) Double helix (two polynucleotide

(a) DNA strand (polynucleotide) strands)

| Nucleic
acids

Protein

a five-carbon sugar,
a phosphate group, and

a nitrogen-containing base.
Nitrogenous base
Connection | | (canbeaA, G,C,orT)
to the next—=|

nucleotide ! HyC /O\N ~H
in the chain

O==p—0

l / Thymlne (M
Phosphate
group /Phosphate
Base
/

? xt
Sugar
Connection to the — (deoxyrlbose)
next nucleotide in Sugar

the chain

(a) Atomic structure (b) Symbol used in this book

A DNA nucleotide

Figure 3.25: An RNA nucleotide
’ Nitrogenous base

(canbe A, G, C, or U)
i
Connection to the next——1 "

nucleotide in the chain | H o~ > M
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Cc
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Phosphate
group | |
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An RNA nucleotide I
0

1
Connection to the next——I
nucleotide in the chain :
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CH 4 The Cell and Tissue

Plasmamembrane
(encloses cytoplasm)

Cell wall

Figure 4.4 The Plasma membrane

Embedded
proteins

(provides rigidity)

Capsule
(sticky

coating) Phospholipid

Hydrophilic bilayer

Flagella
(for propulsion) head

Ribosomes Hydrophobic /
(synthesize proteins) tail :

Nucleoid (contains
single circularbacterial
chromosome)

Pili (attachment
structures)

Cytoplasm (inside of cell)

Nucleus

Nuclear Nuclear
Chromatinfiber envelope Nucleolus pore

Plasma membrane

Figure 4.4 The Plasma membrane

Outside of cell

Hydrophilic

Phospholipid
Cytoplasm (inside of cell)

(a) Phospholipid bilayer of membrane

Animals and plant cells
IDEALIZED ANIMAL CELL
4,

Not in most
plantcells

Centriole
Lysosom
Cytoskeleton — .

Figure 4.3

Plasma
membrane

Cytoplasm

Mitochondrio

Rough
endoplasmic
reticulum (ER)
IDEALIZED PLANT CELL Golgi

Cytoplasm apparatus

endoplasmic

reticulum (ER)
Cytoskeleton

Mitochondrio

Nucleus

Rough
endoplasmic
reticulum (ER)

Not in
animal cells

Cell wall

Central vacuole
Chloroplast

Ribosomes

Plasma
membrane
endoplasmic Channels betweencells
reticulum (ER)
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Golgi apparatus
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Chromosome and chromatin

Ribosomes

Chromatin

fiber Chromosome

Endoplasmic reticulum

Nuclear
envelope

Smooth ER (a) Contractile vacuole in Paramecium

Golgi Apparatus

“Receiving” side of the
Golgi apparatus
Transportvesicle
from roughER

“Receiving” side of
the Golgi apparatus

New
vesicle
forming

Transport

vesicle

from the

Ererenss | Golgi

“Shipping” side of ______ apparatus

the Golgi apparatus ;l:rsntggane

Colorized SEM
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Chloroplast

Inner and outer
membranes

Space between —
membranes

Stroma (fluid in
chloroplast)

Mitochondria

Outer
membrane

membrane

Matrix

Space between
membranes

Flagella of human sperms cells
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Figure 4.20: Example of flagella and cilia

Colorized SEM

Lysosomes

@
Lysosome "\ @ ENn
\ @ -9
Vesicle containing

Digestion
)

._\\

~ damaged organelle

(b) A lysosome breaking down the molecules of damaged organelles

Lysosomes

MDigestive enzymff @
Lysosome 9\.% -»‘\ -
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AN\ Digestion
Food vacuole

1S v .
. Plasmamembrane

(2) A Ivsosome digesting food
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CH 5 Unifying concepts of Animal and Plant : Structure and Function

connective

tis X .“ ._.‘"
) TSR]

Signal-
transmitting
extension

Seed Leaves

Fibrous
connecti
ve

Leaf Veins

Examples of organs
lined with epithelial
tissue

Heart

Lun

Btomach

Small intestine
Large intestine
Urinary bladder

Comparing Monocots and Eudicots

Epithelial tissue

Epithelial
cells

covering body (skin)

Spaces for
exchange

Epithelial tissue

lining capillaries

Smooth
muscle

Monocots

One
cotyledon

Veins usually
parallel

"\ Vascular
bundles

in scattered

arrangement

Floral parts
usually in
multiples of three

Fibrous root
system

Eudicots

Two
cotyledons

Veins usually
branched

Floral

parts usually in
multiples of four
or five

% Vascular
bundles
arranged in
ring

Taproot
usually present
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Key

|7 Dermal tissue system

[ Vascular tissue system
Ground tissue system

Key

Dermal tissue system
Vascular tissue system

Ground tissue system

T4U

Terminal bud

Blade

Leaf
Petiole
Axillary bud

Shoot Stem

system —

Stem

Upper
epidermis

Mesophyll

Phloem

Lower
epidermis

Key
Dermal tissue system

Vascular tissue system Stoma (opening)

Ground tissue system

Primary
wall
(thin)

element

Secondary
wall with
lignin

Openings

in end wall

Water-conducting cells

Plasmodesmata

Food-conducting cells
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