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Biochemical construction of the cell
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Macromolecules are polymers, built from monomers
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(a) Dehydration reaction: synthesizing a polymer

Short polymer Unlinked monormer

Dehydration removes a water
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‘ (b) Hydrolysis: breaking down a polymer

‘ HG

Hydralysis adds a water @

molecule, breaking a bond.
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Carbohydrates serve as fuel and building material
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Dehydration reaction in the synthesis of maltose
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The bonding of two glucose units forms maltose. The 1-4 glycosidic
linkage joins the number 1 carbon of one glucose to the number 4 carbon
of the second glucose. Joining the glucose monomers in a different way

would result in a different disaccharide.

Glucose + Glucose mmmmm) Maltose
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Dehydration reaction in the synthesis of sucrose
Sucrose is a disaccharide formed from glucose and fructose. Notice that
fructose forms a five-sided ring, though it is a hexose like glucose.
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{a) & and B glucose ring a and B glucese ring structures. These two
in:ermn-..-eﬂi.ble fmr_ns of glucose differinthe  placement of the hydroxyl
group (highlighted in blue)  attached to the number 1 carban.
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(b) starch: 1-4 linkage of & glucose monomers. All monomers

are in the same orientation. Compare the positions of the
—OH groups highlighted in yellow with those in cellulose {(c).
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(<) Cellulose: 1-4 linkage of f glucose monomers. In cellulose,
every B glucose monomer is upside down with respect to its
neighbors. (See the highlighted —OH groups.)
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Starch and cellulose structures
cellulose — digesting prokaryotes and protists in its gut
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(a) Structural formula (b) Space-filling model
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Proteins include a diversity of structures, resulting in a wide range
of functions
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