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Some human cells can produce
up to 10,000 different types of _
proteins,

Cholesterol found in
foods such as eqqg yolks
has many important
functions, including
the production of sex
hormones.

woyl gl gl ésled 3l Lle Jouaall glloMcGraw-Hill Companies, Inc

. &Syl dbgane Beanll grax



Machine Translated by Google

gl Olo)adl clous

Loje JSuis pasdl lgasy 2o dadyall il (o deganos

UiSr0 995y 618 puoliall (o g3 o ST Gle (S9im 532l OIS 1)

OLSyally Olipjadl Jaxi balgyll (o dalise glgile
oo



Machine Translated by Google

(225) &5 LuasSI Jslg I 195l

ol HligyaSI3l eulyal 2845 bosic «bLigyl gl cdigmuinall coly Ml JSiais ol HSou®

vadl lpa Gl ddlully &z gall OUgy 3l O amuse
g3l blgyll 6 pasdl lgas 2o bulyisg

Aol bonlgy dlasire O3 o K9S &l dulio 83le e blic glall®



Machine Translated by Google

(225) &5 LuasSIl Jslg I 1ol

Cogrengit © Tre Mclious- Ml Comgursas, ine Permzman regamd for repcduchan o dagiioy,

sodium atom (Na) chiorine atom (CI)
a
outer shells are now complate
sodium uon (Na*) cmcrm on (CIM)

sodium chionde (NaC1y
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Methane (CH,)

)
H—(li“H
H

b. Structural model

a. Electron model showing covalent bonds

hydrogen

covalent bond

carbon

“ d. Space-filling model

c. Ball-and-stick model
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Oxygen is partially negative (57)

Hydrogens are partially positive (5%)

1
H—(lf—H
H

Structural Molecular
Electron Model Formula Formula
H—H H,
a. Hydrogen gas
0=—=0 02
b. Oxygen gas
CH,

c. Methane

FIGURE 2.8 cCovalently bonded molecules.

In a covalent bond, atoms share electrons, allowing each atom to have a completed
outer shell. a. A molecule of hydrogen (H,) contains two hydrogen atoms sharing a
pair of electrons. This single covalent bond can be represented in any of the three

ways shown. b. A molecule of oxygen (O,) contains two oxygen atoms sharing two
pairs of electrons. This results in a double covalent bond. c. A molecule of methane

(CH,) contains one carbon atom bonded to four hydrogen atoms.
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Carbon chains can vary in length, and/or have double bonds,
and/or be branched.

a
éb :iﬂ
H
L H

Carbon chains can form rings of different sizes and
have double bonds.

a.
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Heptane, 7-carbon straight
chain (burns rapidly and
causes engine knocking)

b.

Isooctane, 8-carbon
branched chain (burns
slowly due to branching)
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Functional Groups

GW Structure Found in
iz R —0_3 Alcohols, sugars
R
Carboxyl Amino acids,
fatty acids
H
Amino n-{ Amino acids,
proteins
H
Sulfhydryl R— S'— & Amino acid

cysteine, proteins

Phosphate ATP

— R _0_ é _@_ H nucleic acids

R = remainder of molecule
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Glucose Fructose
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H H dehydration reaction
+ - - o + HO
OH HO hydrolysis reaction
glucose C¢H,,04 glucose C;H,,04 maltose C,H,,0y, water

Y

monosaccharide =~ +  monosaccharide disaccharide + water
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starch granule in potato cell

jolsol
nonbranched

branched

OxiSosleol

a. Starch structure
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glycogen granules in liver cell

highly branched
400
b. Glycogen structure
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cellulose fibers in plant cell wall

c. Cellulose structure
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bend caused by
double bond

2
C1gH340;
carboxyl group

a. Oleic acid, a monounsaturated fatty acid (one double bond) found in canola oil.
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carboxyl group CygH3602

b. Stearic acid, a saturated fatty acid (no double bonds) found in butter.
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B 9 saturated fat
. .~ % monounsaturated fat
saffiower oil LR e I % polyunsaturated fat
" % cholesterol
coconut oil 82 N 7

Numbers in percent —>

c. Percentages of saturated and unsaturated fatty acids in fats
and oils.
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polar head —

nonpolar tails —

R R R R

fatty acids

inside of cell

a. Phospholipid structure b. Plasma membrane of a cell
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CH

HO™
a. Cholesterol

OH
CH,

CH,

(o)

b. Testosterone

HO

c. Estrogen
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long-chain fatty acid

>C—CHZ—CHZ—CHZ—CHZ—CHz—CHz—CHZ—CHz—CHZ—CH;;
O H
LY

?_CHZ—CHZ_CHZ_CHZ_CHZ_CHz_CHZ_CHz_CHQ,

H long-chain alcohol

O
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Amino acid

H

|
H,N— C — COOH

valine (val)
(nonpolar)

H

|
H,N— C — COOH

i
T
COO~

glutamate (glu)
(ionized)

H

|
H,N — C — COOH

CH,

NH

tryptophan (trp)
(nonpolar)

H

|
H,N — C — COOH

s
SH

cysteine (cys)
(nonpolar)
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peptide
bond
H dehydration H H O R
H I 0 i | | O
\ Y reaction /
gl |+ ——— wn-o—cnce—c{  + @
H : hydrolysis OH
R reaction R H H

Amino acid Amino acid Dipeptide Water
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Structure of nucleotide  Nitrogenous base Nitrogenous bases =
NH, NH, O
s X : :
Vi TSN, NG INN /N~C“~ >N—H
Phosphate group 8 ‘ H—G || | H— G |
2 \N/C\ ¢C—H \N/C\ ¢C—NH2
4 N N
O N N 1 |
3 H H
Adenine Guanine
NH, O O
' : :
H—c Oy Hsc—ﬁ/ \ITIH H—C~ >N—H
| | | |
e e H_ — — —_—
OH in RNA H C\|\|]/C O C\|\|1/C O H C\ITI/C o)
H in DNA H 2 H
Cytosine Thymine (DNA only) Uracil (RNA only)

b .
(b) RERWNIWE
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TABLE 3.3
DNA Structure Compared to RNA Structure

DNA RNA
Sugar Deoxyribose Ribose
Bases Adenine, guanine, Adenine, guanine,
thymine, cytosine uracil, cytosine
Strands Double stranded with Single stranded
base pairing

Helix Yes No
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/H :
bslg,ll :
CoEedl N :
) C{l :
....... \CH s
y :
N :
........ ®) H :
Cytosine (C)
......... 0 /CH3
VAR
N CH
/
N
0 H
Thymine (T)
(DNA only)

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

b. DNA structure with base pairs: G with C and A with T
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CH
N

H

Uracil (U)
(RNA only)

backbone

c. RNA structure with bases G, U, A, C
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I |

adenosine triphosphate (ATP)
1 |
]

®O—-—®
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a. adenosine triphosphate c
H,O
el
Vi s E 8 P P + P + energy
adenosine triphosphate adenosine diphosphate phosphate
b. ATP ADP

FIGURE 3.22 aTP

ATP, the universal energy currency of cells, is composed of adenosine and three phosphate groups. a. Space-filling model of ATP. b. When cells require energy, ATP
becomes ADP + (P), and energy is released. c. The breakdown of ATP provides the energy that an animal, such as a chipmunk, uses to acquire food and make more ATP.
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A
= ATP
ﬁ; N

energy for cellular work

(e.g., protein synthesis,
muscle contraction)

energy released during
cellular respiration

ADP + P



