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(a) Dehydration reaction: synthesizing a polymer

Short polymer Unlinked monomer
Dehydration removes a water \’
molecule, forming a new bond. @
\/ GH(OH). JawSs)30 dgann (uyagisall 351 )3o,

. OWH (=H). (azorasd dcgomo x>3| yogigall xoo (ru>

Longer polymer
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(b) Hydrolysis: breaking down a polymer

Hydrolysis adds a water @
molecule, breaking a bond.
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Enzymatic proteins
Function: Selective acceleration of
chemical reactions

Example: Digestive enzymes catalyze the
hydrolysis of bonds in food molecules.
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Defensive proteins

Function: Protection against disease
Example: Antibodies inactivate and help
destroy viruses and bacteria.

}u{ Antibodies \‘S/ ;(//

/}v Bacterium =<3

Virus

Storage proteins

Function: Storage of amino acids

Examples: Casein, the protein of milk, is the
major source of amino acids for baby

mammals. Plants ha

ve storage proteins in

their seeds. Ovalbumin is the protein of egg
white, used as an amino acid source for the

developing embryo.

—

Ovaibumin Amino acids
for embryo
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Transport proteins
Function: Transport of substances

Examples: Hemoglobin, the iron-containing
protein of vertebrate blood, transports
oxygen from the lungs to other parts of the
body. Other proteins transport molecules
across membranes, as shown here.

v

’
p |
IH -

Transport e
protein \
_Transport |
protein

Q 9

H_J
Cell membrane
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Hormonal proteins Receptor proteins
Function: Coordination of an organism’s Function: Response of cell to chemical
activities stimuli
Example: Insulin, a hormone secreted by the | | Example: Receptors built into the
pancreas, causes other tissues to take up membrane of a nerve cell detect
glucose, thus regulating blood sugar, signaling molecules released by other
concentration. ° nerve cells.
o
°

faﬁﬁy In:ulin // Receptor

9 High  secreted Normal Signaling gh ./ protein

blood sugar blood sugar molecules . —
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Contractile and motor proteins

Function: Movement

Examples: Motor proteins are responsible
for the undulations of cilia and flagella.
Actin and myosin proteins are responsible

for the contraction of muscles.

Muscle
tissue

Structural proteins

Function: Support

Examples: Keratin is the protein of hair,
horns, feathers, and other skin
appendages. Insects and spiders use silk
fibers to make their cocoons and webs,
respectively. Collagen and elastin proteins
provide a fibrous framework in animal
connective tissues.

Collagen

.’, .’.'-., in—"-r ‘-ﬁ ‘ﬂ
7’ Tew — o he s o WAL S
— - -‘-:‘ . '
Connective éo—'
tissue Hm
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(a) A ribbonmodel (b) A space-fillingmodel (c) A wireframemodel
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amino acids

p-pleated
sheet a-helix

Primary Protein
Structure
Sequence of a chain
of amino acids

Secondary Protein
Structure

Local folding of the
polypeptide chain into
helices or sheets

duis>g) gl daylyJl

p-pleated
sheet

Tertiary Protein
Structure
three-dimensional
folding pattern of a
protein due to side
chain interactions

Quaternary Protein
Structure

protein consisting of
more than one
amino acid chain
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A lle (Glu’ Val Lys. Tyr_ lle | Gly Glu; Val Phe Glu Glu Glu; Thr, Thr LeuGly
sp
Ly /5
Lys 80 85 90
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Red Blood

HEMOGLOBIN

Cell

8 b9 bl0 bl b13 b blg bl
Val—Hls Lcu-ThrlPro—Glu-GIu -LysiSeriAla;Val-Thr-Alat LeuTTrp Gly-Lys-Val Asni

b2 b2l b2 b b3} b33 b3 b4 bas
VaerspGluTVahGly-Gly-Glu Ala—Leu-Gly-Arg eu-Leu- al] Val yr-{Pro-Trp-Thr-
ylll
b42 hﬂ Mﬁ bds bd§ b7 _,__I |
-GIn-Arg-Phe-PhelGlulSer Phe]Gly-AspiLeu-Ser-ThrPro;Asp-Ala-Val-Met-Gly-Asn-
V98 y97 y96  y95

-Pro-Lys-Val-Lys-Ala-His-Gly-Lys-Lys-Val-Leu-Gly-Ala-Phe-Ser-Asp-Gly-Leu-Ala-
-His-Leu-Asp-Asn-Leu-Lys-Gly-Thr-Phe-Ala-Thr-Leu-Ser-Glu-Leu-His-Cys-Asp-Lys-
-Leu-His-Val-Asp-Pro-Glu-Asn-Phe-Arg-Leu-Leu- GIy-Asn-ValiLcu-lVal-pys-{VaI-Leu-

y37 y36 y35 y34 y33

JAla-His{His-Phe-Gly-Lys-Glu-Phe-Thr{Pro{Pro-Val{GIn-Ala Ala{Tyr{GIn-Lys-Val-
y32 y30 y28 y23 y22 y20 yl9 yl8 ylI7 yl6 yl4

-{Val{Ala-|GIy-lVaI-E\la-{Asn-,AIa-lLeu{Ala;-Hls-{Lys-l"I‘yra[Hls
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In this video, the helix is shown as a ribbon;

In this video, the helix is shown as a ribbon;
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Secondary

Normal

Primary . Quaternary - Red Blood Cell
and Tertiary Function
Structure Strichires Structure Shape
Normal Normal Proteins do notassociate
subunit hemoglobin with one another; each

carries oxygen.

Sickle-cell

Sickle-cell g
subunit

Sickle-cell
hemoglobin

Proteins aggregate intoa
fiber; capacity to
carry oxygen

is reduced.
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« Chaperonins

— Are protein molecules that assist in the
proper folding of other proteins

J Comectly
(
. y=—Polypeptide Lorlnqc?e?n ""--..__:;g
Cap il L\

|
]

Hollow
cylinder

Chaperonin Steps of Chaperonin -~ ¢ The cap attaches, causing ¢ The cap comes
(fully assembled) Action: e cylinder to change shapein off, and the properly
@ Anunfolded poly- such a way that it creates a folded proteinis
peptide enters the hydrophilic environment for the released.
Figure5.23

cylinder from one end. folding of the polypeptide.
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I Protein-misfolding diseases {

HD TOP43
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- synuclein Tau
Poptido sz SCAs $0D1
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N N VY

PROTEIN MISFOLDING AND AGGREGATION

N T —

native monomer misfolding fi- sheet oligomers  amyloid fibrillar
aggregates Alzheimer cells

healthy celis
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4. The refolded prions move to the brain and
spinal cord, where they refold more proteins
Brain cells die, giving the brain a spongelike
appearance

1. Prions are ingested

NORMAL PRION PROTEIN (PrP<) DISEASE-CAUSING PRION (PrP*)
3 Misfolded prions refold all

. normal prions in the spleen "

and lymph nedes, A CHAIN REACTION ﬁ—’

o B g .
2. Prions are \ ﬂ
absorbed fram

small intestines
into bloodstream

lidection
fL‘ﬂﬁl’hﬂ‘_ n
conformuatiosal
P chaage
N heation Friom
. D Replication
Cyele
- U
Elreakape Drealcage upo multiphe

new ek

Figure 4. Prion Replication Cycle. Elongation and breakage are exponeniial overfime.
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' Sugar-phosphate backbone
5'en /(on blue background)

T Nucleoside

A

[ A}
Nitrogenous

base

o] 5'C

o \

O—Fl'—O—CHz o
op ~1'C
Phosphate ;..
group Sugar
e (pentose)

(b) Nucleotide monomer
in a polynucleotide

(a) Polynucleotide, or nucleic acid
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NITROGENOUS BASES
Pyrimidines

H H H
Cytosine (C) Thymine Uracil
(T, in DNA) (U, in RNA)

Purines

= i

C e
/MN>c TSN /MN~c” " >NH
HC\ [ | HC\ Il I

Adenine (A) Guanine (G)

SUGARS

HOCH, o OH HOCH, o OH
¥ H  H)v ¥KH  H)fr
H 3 2 H H 3 2 H
OH H OH OH

Deoxyribose Ribose
(in DNA) (in RNA)

(c) Nucleoside components
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Figure 5.23b NITROGENOUS BASES

Pyrimidines
™ i i
C CH
T& \ﬁH HT/C\?'/ 3 thl/c\ﬁ”
oéc\N/c"l oéc\N/CH O¢C\N/CH
H H H
Cytosine (C) Thymine Uracil
(T, in DNA) (U, in RNA)
Purines
L i
C C
/N>c TSN /N>~c” " ONH
HC\ | | Hc\ | |
N/C\N¢CH N/C\N4C\NH2
H H
Adenine (A) Guanine (G)

(c) Nucleoside components

SUGARS
5’
HOCH; OH

H H

OH H OH OH
Deoxyribose Ribose
(in DNA) (in RNA)

(c) Nucleoside components
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L
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unwound DNA
of parent strand

H bonds :
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Sugar-phosphate
backbones

WA

Hydrogen bonds "

Base pair joined
by hydrogen bonding

3 ...' Base pair joined
by hydrogen bonding

(a) DNA (b) Transfer RNA



