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Cyanobacteria Pyrodictium Thermococeus Flagellates
Flavobacteria
Trichomonads
Thermotogales
Microsporidia
Diplomonads
Last universal common ancestor
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Chemotrophs Phototrophs
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I_ Carbon source _I I_ Carbon source ‘_l
oy Organic compounds Co, Organic compounds
Chemoautotrophs Chemoheterotrophs Photoautotrophs Photoheterotrophs
I |
Final electron acceptor Use H,0 to reduce CO,?
I T 1
0, Yes No
¥ ¥ ¥
Hydrogen-, sutfur-, All animals; most fungi, Oxygenic Anoxygenic Green nonsulfur
iron-, nitrogen-, and protists, bacteria photosynthesis photosynthetic bacteria,
carbon monoxide- —5 (plants, algae, bacteria (green and purple nonsulfur
oxidizing bacteria ., cyanobacteria) purple bacteria) bacteria
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(a) X ) ) (b) Gram-positive bacteria
Ribosomes  Bacterial and archaeal ribosomes are smaller
than eukaryotic ribosomes, but serve the same function— .
) " Polysaccharide '
protein synthesis from an EMA message. _ P oy - S !
\ | ! iy iR
1 - ] ’ ]
Solid layer ) L
Cell envelope Y <> > C&:}' <>
Structures differ. ) ¥ x L 3 = .
- = Glycoprotein / e
Nucleoid
Contains one Peptidoglycan
or several lomy, — - 5 L3 = = ==
circular DNA |
molecules. Plasma membrane [ | b vl
- S
—-/L L Cytoplasm %Lipoprotein
Pili Privicle e () Gram-negative !Jac!etia (shown at left)
points of LPS
adhesion to R Loh = i 11A IRIIHIY AN
surface of ! Outer membrane [ L ? W AW ke
other cells.
Lipoprotein Ponn
- Peptldoglycan
Periplasm
Plasma membrane | \ /
i Cytoplasm Lipoprotein
; (d) Methanothermus, an extremely heat-tolerant archaeon
p Ty Solid layer |
Flagella Glycoprotein
Propel cell Pseudo-
through its

peptidoglycan

surroundings.

Plasma membrane [

Cytoplasm
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(a) Animal cell
Ribosomes are protein-

synthesizing machines.

Peroxisome oxidizes fatty acids.

Cytoskeleton supports cell, aids
in movement of organelles.

——— Lysosome degrades intracellular
debris.

Transport vesicle shuttles lipids
and proteins between ER, Golgi,
and plasma membrane.

Golgi complex processes,
packages, and targets proteins to
other organelles or for export.

Smooth endoplasmic reticulum
(SER) is site of lipid synthesis
and drug metabolism,

Nucleolus is site of ribosomal
RNA synthesis.

Rough endoplasmic reticulum

(RER) is site of much protein

synthesis.

Nuclear envelope segregates
chromatin (DNA + protein)
from cytoplasm.

Nucleus contains the
genes (chromatin).

Plasma membrane separates cell
from environment, regulates
movement of materials into and
out of cell.

Nuclear
envelope Riboaarmas Cytoskeleton

Mitochondrion oxidizes fuels to
produce ATP.

Chloroplast harvests sunlight,
produces ATP and carbabiydrates

Golgi comiphas
Starch granule temporarily stores

carbohydrate products of
photosynthesis.

Thylakoids are site of light- -
driven ATP synthesis.

Cell wall provides shape and
rigidity; protects cell from
osmotic swelling.

Vacuole degrades and recycles
macromolecules, stores

metabolites. .
Plasmodesma provides path Cell wall of adjacent cell

between two plant cells.
Glyoxysome contains enzymes of
the glyoxylate cycle,

(b) Plant cell
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1- mitochondria 2- endoplasmic reticulum

3- Golgi complexes 4- peroxisomes
6- vacuoles
8- Albert Claude

10- George Palade

5- lysosomes

7- chloroplasts

9- Christian de Duve
11- degradative

el ardan Jgol  TF

Differential
centrifugation

Tissue
homogenization

Low-speed centrifugation
(1,000 g, 1€ min)

- ‘.'.Tu
!.Fn" Supernatant subjected to
r,_l-."," medium-speed centrifugation
;i;‘r. 120,000 g, 20 min)
DMl ey |
=l "ix?:! Supernatant subjected
Tissiia 'e"b.-_::: . to high-speed
homogenate m A 3oy ;entrlfugatlon
LRy 80,000g 1h)
gl j
T
s: S 3
o oog > < Supernatant
Pellet i | subjected to
contains 2y | very high-speed
whole cells, . & « . | centrifugation
nuclei, =0, ‘- ', (150,000 9,3 h)
cytoskeletons, ;&'b I
plasma Y
membranes  Ppeliet
contains
mitochondria, % %3,
lysosomes, ﬁfs&n
peroxisomes =
Pellet 5
contains buperlnatanl
microsomes contains
(fragments soluble
of ER) proteins
small vesicles

P
Pellet contains

ribosomes, large
macromolecules

Sl Bl K ke sl golulaar V-4 Y
OB yioma 3 i g 3 5 I sl U 0t Fan S b s futnd
St S5 4 9 Sign (AU (g et S0 Sy (2T 3L o0
3 S 4 OT sl g Ll e deeD o el dSaliit 09 53
L (Iobnn 33 Spgagrl b 53 LS5 ol Sttt
b YANY S0 w5 e g o d ) gin UaSGabih 2 4z, Y ol
Ly Ol Ly O el yon 33 3 g0 2808y ) 3 (it
X SIFRC S GNP PR POV ST %
St ods Jom olgen g it n gy 5 sSE3 H Sp
Sl Ol on ol Sl Tyl )5 Gs DBl L AS ad s
e ) 6T plead gy (sl Ty 5 3Tl St i1, Jhul

5



