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Half is seen
as lit

Out of sight

Sun

Moon

Full Earth Only quarter
is seen

Out of sight Phases of the moon

North pole North pole

Earth

Equator

The seasons

Equator

SunAxis Axis

Earth

Summer in the
northern hemisphere

Summer in the
southern hemisphere
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Isolate gene or
DNA fragment

Determine nucleotide 
sequence of DNA

Deduce amino acid 
sequence of protein

Hydropathy
analysis

Preparation
of antibodies

Identify likely
trans-membrane

segments

Antibodies

1

2

3 4

65 Side-specific
mutagenesis

Use DNA
as a 

probe

DNA
fragments

Transcription
and translation
in cultured cells

Protein inserted into
cell membrane in vivo

Identifying functionally
important amino acids 

Identifying likely structure and
orientation of protein in membrane

Identifying families of
homologous proteins

Assay for
transport
function

Sequence
information

Compare
sequences

Determine
nucleotide
sequences

of DNA

Separate
hybrids and

recover
related DNA

strands

Repeat process
for various amino
acids in proteins

Use to identity
segments that
protrude from
the membrane
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