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By Alex.X - enWiki (PDB.org for coordinate), CC BY-
SA 3.0, https://commons.wikimedia.org/w/index.
php?curid=1618502

 By BiochemEkaterina - Own work, CC BY-SA 4.0, https://
commons.wikimedia.org/w/index.php?curid=59979304

 ACTIVITY 4.3:  What do these little cell parts really look like?
 People who draw diagrams of cell processes are aware that the viewer can easily be overwhelmed by too 
much information.  One way they can make diagrams less complicated is by simplifying the shapes of the little 
cellular machines.  Our diagrams of the electron transport chain used very simplified shapes.  What do these little 
pumps and shuttles really look like?  

ay to use computer graphics to map out all the atoms in a 
protein.  They have discovered that proteins very often form a 
spiral shape called a helix. The illustration on 
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The ATP synthase machine is made of 
proteins curled up into a spiral shape 
called the alpha helix. We will learn 
more about this shape in the next 
chapter. No individual atoms are shown.

This is also ATP synthase. The artist 
has chosen to show the atoms as 
little balls. The spiral shapes are 
harder to see. The colors show you 
individual sections that fit together 
to make the whole machine.

This protein machine isn’t in our 
chapter, but we are looking at it anyway 
because it shows you another common 
shape for transmembrane channels: 
the "beta barrel."  (The yellow things 
are called "beta sheets.")

By Opabinia regalis - Self-created from PDB ID 
1BRP using PyMol, CC BY-SA 3.0, https://commons.
wikimedia.org/w/index.php?curid=1775129

This is the middle pump in the 
electron transport chain.  

This is “cytochrome C,” 
the second “shuttle” in 
the transport chain.

This is the first 
pump in the 
transport chain.

By A2-33 - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=41107517
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 ANSWER KEY

CHAPTER 1:
1) b,  2) d,  3) c,  4) F,  5) a,  6) a,  7) F,  8) T,  9) T,  10) b,  11) d,  12) bacteria,  13) c,  14) F,   15) F 
16) a,   17) F,  18) Scanning Electron Microscope,  19) gold,   20) F

Activity 1.1:
1) M,     2) P,     3) J,     4) L,     5) O,     6) H,     7) E,     8) I,     9) D,     10) G,     11) F,     12) A,     13) B,     14) K,     15) N,     16) C
A, 6J and P are TEMs.

CHAPTER 2 
1) b      2) b      3) 2      4) 5      5) a      6) b      7) d       8) b       9) c      10) T      11) F  It is a single layer with tails pointing inward.    
12) F  You also find them surrounding organells and forming storage vessicles.   13) T      14) T       15) c      16) c       17) c    
18) b     19) a     20) e

Crossword, page 16:
ACROSS:  2) sugar    3) mosaid     4) hooke     5) lipid    8) micelle     9) hexagon     11) blood     16) transmembrane    17) raft
19) cholesterol      20) phosphate       21) hydrophobic
DOWN:    1) Schwann     2) switch     6) peripheral     7) mailbox     9) hormones     10) polar       12) Leeuwenhoek
13) communicate       14) water      15) scanning        16) transmission      18) Brown

CHAPTER 3 
1) cytoplasm or cytosol       2) b       3) b        4) F        5) b        6) a         7) c          8) a          9) c           10) ATP
11) a        12) tubulin      13) dimer     14) e      15) b        16) centrioles      17) e      18) a       19) a       20) d
 
CHAPTER 4 
1) ATP       2) c       3) phosphate       4) T       5) b        6) make       7) a        8) F (matrix membrane!)     9) c        10) b
11) d         12) F     13) 3            14) a          15) b        16) diffusion       17) T         18) 2        19) a        20)c

4.2 Crossword puzzle with picture clues
ACROSS:  1) cork cells     7 mitochondria      11) glycan       13) adenosine triphosphate      14) glycerol
17) ATP synthase     18) micelle  19) peripheral     20) raft      21) glucose       22) tubulin       23) dynein
DOWN: 1) cholesterol      2) centriole      3) phospholipids      4) transmembrane      5) water      6) fatty acid      
8) microtubule   9) phosphate     10) centrosome     12) Leeuwenhoek     16) nucleus      18) matrix    19) kinesin


