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(a)

Animal cell . Plasma controls of molecules in and
out of the cell and functions in cell-cell signaling and cell
adhesion.

- Mit ia, which are by a double
generate ATP by oxidation of glucose and fatty acids.

. Lysosomes, which have an acidic lumen, degrade material
internalized by the cell and worn-out cellular membranes and
organelles.

. Nuclear pe, a double the
of the nucleus; the outer nuclear membrane is continuous
with the rough ER.

Nucleolus is a nuclear subcompartment where most of the
cell’s rRNA is synthesized.

. Nucleus is filled with chromatin composed of DNA and
proteins; site of mMRNA and tRNA synthesis.

. Smooth (ER) that
ize lipids and detoxify certain hy
. Rough (ER) fu in the
p and sorting of
proteins, and certain i
. Golgi and sorts
and i ized on
the rough ER.
- Secretory vesicles store secreted proteins and fuse with the
plasma membrane to release their contents.
. Peroxisomes contain enzymes that break down fatty acids into
smaller molecules used for biosynthesis and also detoxify certal

molecules.
. Cytoskeletal fibers form networks and bundles that support
cellular help a ici

in cell movement.
- Microvilli increase surface area for absorption of nutrients

from surrounding medium.

@ Cell wall, largely of helps the
cell’s shape and ides p against
stross.

B Vacuole stores water, ions, and nutrients, degrades
and fi in cell during
growth,

- Chloroplasts, which carry out photosynthesis, are surrounded
by a double membrane and contain a network of internal
membrane-bounded sacs.

S99 sk (poplosle A=Y gl

(a) Rough Lumen of
endoplasmic endoplasmic
Plasma membrane reticulum reticulum

Outer
nuclear
membrane

Riboso: 7 \ Inner nuclear
Chromatin Cytosol . membrane
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HYDROPHOBIC AMINO ACIDS
Ccoo™ Co0™ Co0™ Co0™ (IBOO' Co0™ Ccoo™ Coo™
'H,N—(I:—H 'H,N—(I:—H *H,N—C—H  *H,N—C—H 'H,N—tI:—H 'H,N—(l:—n *HN—C—H 'H,N—(I:—H
CHy CH H—C—CHs CH, CH, CH, CH, CH,
He” & 4 ¢ '
HiC© 'CH, |H: g I_: C=CH
H, H TCH, |S NH
CHy OH
Alanine Valine Isoleucine Leucine Methionine Phenylalanine Tyrosine Tryptophan
(Ala or A) valorv) meorn (LeuorL) (Met or M) (Pne or F) ayrory) p orw) Yo
HYDROFHILIC AMING ACIDS Acidic amino acids Polar amino acids with uncharged R groups
Basic amino acids (IZOO‘ Co0~ €00~
— - + e +| -
Too_ ?00_ ?oo_ *H;N—C—H H,N—E H H;N—C—H
HN—C—H  HN—C—H  HN—C—H [ ) [ H=g—oH
cH, oty &, coo OH CH,
| Aspartate Threonine
CH, CH C—NH (Asp or D) (Seror S) (ThrorT)
L & pe
2 2 4 co0~ Co0~ Co0~
| | C—N | |
CIH: IH H H *HN—C—H *HN—C—H  *H;N—C—H
|- |- |
NH, (I:H': /Cx (|3H,-.
Lysine Arginine Histidine
(Lys orK) (Arg or R) (His or H) Co0~ N O /C\
HN O
SPECIAL AMINO ACIDS | Ty ity (Gin or Q)
‘ SPECIAL AMINO ACIDS
?OO’ (IZOO’
H
+ -
- HyN—C—H C
> é 3 | ’HzN/ \C"-iz
H N
| H,C——CH,
SH
Cysteine Glycine Proline
(CysorC) (Gly or G) (Pro or P)
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ACTIVATION OF PROTEIN KINASES
THAT PHOSPHORYLATE p53,
53 STABILIZING AND ACTIVATING IT

P
- WO activated pS3
l ACTIVE p53 BINDS TO
REGULATORY REGION
OF p21 GENE

IN ABSENCE OF S
DA DAMAGE e
P53 1S DEGRADED S p21 gene

IN PROTEASOMES

TRANSCRIPTION |
——— P21 MRNA
TRANSLATION

P21 (Cdk
! inhibitor prote

oS

ACTIVE INACTIVE
Gy/S-Cdk G,/S-Cdk and S-Cd}
and S-Cdk complexed with p2
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Damaged DNA

l Proteasomal
Active degradation
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TABLE 6-1 Selected Restriction Enzymes and Their Recognition Sequences

5T

Enzyme Source Microorganism Recognition Site* Ends Produced
*
l
. BamHI1 Bacillus amyloliquefaciens -G-G-A-T-C-C- Sticky
-C-C-T-A-G-G-
T
l
Sau3Al Staphylococcus aureus -G-A-T-C- Sticky
-C-T-A-G-
T
EcoRI Escherichia coli Sticky
Hindlll Haemophilus influenzae Sticky
Smal Serratia marcescens Blunt
l
Notl Nocardia otitidis-caviarum -G-C-G-G-C-C-G-C- Sticky
-C-G-C-C-G-G-C-G-
T
- )
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