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*őĳŉƼ΄¢āŜƖƖ͚΄�Į$͚΄ņĎĎſƊ΄å΄ĀƂĳħĮƖ΄ƼĎŉŉŜƶ΄ņĳĈƊͣ́ ƊĮåſĎͲƊŜƂƖĳœħ΄āƞĀĎ΄ĳœ΄ĮĎƂ΄ŜǗāĎ͟΄NƖ΄āŜőĎƊ΄ĳœ΄ĮåœĈƼ΄ƶĮĎœ
Scott, an associate professor of medicinal chemistry at the University of Kansas, has to explain her
ƶŜƂņ΄Ͳ΄ǙħƞƂĳœħ΄ŜƞƖ΄ƖĮĎ΄ƊƖƂƞāƖƞƂĎƊ΄ŜĦ΄ĈĳƊĎåƊĎͲƂĎŉåƖĎĈ΄ſƂŜƖĎĳœƊ΄ƊŜ΄ĈƂƞħƊ΄āåœ΄ĀĎ΄ĈĎƊĳħœĎĈ΄ƖŜ΄ĮŜőĎ΄ĳœ΄Ŝœ
ƖĮĎő΄Ͳ΄ƖŜ΄œŜœͲƊāĳĎœƖĳƊƖƊ͟

�ƂŜƖĎĳœƊ΄ƂĎƊĎőĀŉĎ΄ƊĮåſĎ΄ƊŜƂƖĎƂƊ΄ĳœ΄ƖĮåƖ΄ƖĮĎƼ΄ĮåƵĎ΄å΄ĮŜŉĎ͚΄ŜƂ΄åāƖĳƵĎ΄ƊĳƖĎ͚΄ƶĮĎƂĎ΄ĈƂƞħƊ΄āåœ΄œĎƊƖŉĎ͟΄͢NĦ΄ƶĎ
ņœŜƶ΄ƖĮĎ΄ƊĮåſĎ΄ŜĦ΄ƖĮĎ΄ĮŜŉĎ͚΄ƶĎ΄āåœ΄ĀĎƖƖĎƂ΄Ǚŉŉ΄ĳƖ΄ƶĳƖĮ΄å΄ĈƂƞħ͚͢ ΄¢āŜƖƖ΄ƊåƼƊ͟΄͢¯ĮĎ΄őŜƂĎ΄āŜőſŉĎőĎœƖåƂƼ΄å
ĈƂƞħͣƊ΄ƊĮåſĎ΄ĳƊ΄ƖŜ΄ƖĮĎ΄ƖåƂħĎƖ΄ſƂŜƖĎĳœ͚΄ƖĮĎ΄őŜƂĎ΄ŉĳņĎŉƼ΄ĳƖ΄ĳƊ΄ƖŜ΄ĀĎ΄ĎǖĎāƖĳƵĎ͟͢

¢āŜƖƖ͚΄åŉƊŜ΄å΄őĎőĀĎƂ΄ŜĦ΄¯ĮĎ΄¶œĳƵĎƂƊĳƖƼ΄ŜĦ΄_åœƊåƊ΄�åœāĎƂ΄�ĎœƖĎƂͣƊ΄$Ƃƞħ΄$ĳƊāŜƵĎƂƼ͚ ΄$ĎƵĎŉŜſőĎœƖ͚΄åœĈ
*ƻſĎƂĳőĎœƖåŉ΄¯ĮĎƂåſĎƞƖĳāƊ΄ƂĎƊĎåƂāĮ΄ſƂŜħƂåő͚΄ƂĎāĎœƖŉƼ΄ƞœāŜƵĎƂĎĈ΄ƖĮĎ΄ƊƖƂƞāƖƞƂĎ΄ŜĦ΄å΄ſƂŜƖĎĳœ΄ŉĳœņĎĈ΄ƖŜ
prostate cancer, the most common cancer and the second leading cause of cancer-related deaths in
őĎœ͟΄¯ĮĳƊ΄ƶŜƂņ͚΄āŜőſŉĎƖĎĈ΄ƶĳƖĮ΄ĦŜƂőĎƂ΄ħƂåĈƞåƖĎ΄ƊƖƞĈĎœƖ΄kåƖåƊĮå΄$ĎÍŜƂĎ͚΄ƶåƊ΄ſƞĀŉĳƊĮĎĈ΄ĳœ΄ƖĮĎ
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�ƂŜƊƖåƖĎ΄āåœāĎƂ΄őåĳœŉƼ΄åǖĎāƖƊ΄ŜŉĈĎƂ΄őĎœ΄åœĈ΄ĳƊ΄ĦƞĎŉĎĈ΄ĀƼ΄ƖĮĎ΄ĀŜĈƼͣƊ΄ſƂŜĈƞāƖĳŜœ΄ŜĦ΄ƊƖĎƂŜĳĈ΄ĮŜƂőŜœĎƊ͚
ĳœāŉƞĈĳœħ΄ƖĎƊƖŜƊƖĎƂŜœĎ΄åœĈ΄ŜƖĮĎƂ΄őåŉĎ΄ĮŜƂőŜœĎƊ͚΄āŜŉŉĎāƖĳƵĎŉƼ΄āåŉŉĎĈ΄åœĈƂŜħĎœƊ͟΄�œ΄ĎƊƖåĀŉĳƊĮĎĈ
ƖƂĎåƖőĎœƖ΄ĦŜƂ΄ƖĮĳƊ΄ĈĳƊĎåƊĎ΄ĳƊ΄ƖŜ΄ĀŉŜāņ΄åœĈƂŜħĎœ΄ſƂŜĈƞāƖĳŜœ΄ĳœ΄ƖĮĎ΄ƂĎſƂŜĈƞāƖĳƵĎ΄ƖƂåāƖ͟΄¢ƞāĮ΄āåƊƖƂåƖĳŜœ
ƶåƊ΄åāāŜőſŉĳƊĮĎĈ΄ĳœ΄ƖĮĎ΄ſåƊƖ΄ĀƼ΄ƊƞƂħĎƂƼ΄åœĈ΄őŜƂĎ΄ƂĎāĎœƖŉƼ΄ƶĳƖĮ΄ĈƂƞħƊ͟΄¢ŜőĎƖĳőĎƊ͚΄ƖĮŜƞħĮ͚΄ſƂŜƊƖåƖĎ
āåœāĎƂ΄őŜƂſĮƊ΄ĳœƖŜ΄å΄ĦŜƂő΄ƖĮåƖ΄ƂĎƊĳƊƖƊ΄āåƊƖƂåƖĳŜœ΄åœĈ΄āåœ΄ƂåſĳĈŉƼ΄ƊſƂĎåĈ΄ĎŉƊĎƶĮĎƂĎ͟΄�åƖĳĎœƖƊ΄åƖ΄ƖĮĳƊ
ƊƖåħĎ΄ŉĳƵĎ΄ĦŜƂ΄åœ΄åƵĎƂåħĎ΄ŜĦ΄ŃƞƊƖ΄̆̍΄őŜœƖĮƊ͟

Over the years, researchers have learned that other tissues in the body, including the adrenal glands
åœĈ΄ĎƵĎœ΄āåœāĎƂ΄āĎŉŉƊ΄ƖĮĎőƊĎŉƵĎƊ͚΄āåœ΄åŉƊŜ΄āĮƞƂœ΄ŜƞƖ΄åœĈƂŜħĎœƊ͟΄¢Ŝ΄ƊāĳĎœƖĳƊƖƊ͚΄ĳœāŉƞĈĳœħ΄¢āŜƖƖ͚΄åƂĎ
increasingly interested in designing drugs to block the function of a single protein needed to make
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åœĈƂŜħĎœƊ΄ĳœ΄åŉŉ΄ƖĳƊƊƞĎƊ΄ŜĦ΄ƖĮĎ΄ĀŜĈƼ͟΄¯ĮĳƊ΄ņĎƼ΄ſƂŜƖĎĳœ΄ĳƊ΄å΄őĎőĀĎƂ΄ŜĦ΄å΄ŉåƂħĎ΄ĦåőĳŉƼ΄ŜĦ΄ſƂŜƖĎĳœƊ΄āåŉŉĎĈ
āƼƖŜāĮƂŜőĎ΄�̉̊̅Ɗ͚΄ŜƂ΄�Ô�Ɗ΄ͬſƂŜœŜƞœāĎĈ΄͢ƊĳſƊͭ͢͟

IƞőåœƊ΄ĮåƵĎ΄̊̌΄�Ô�Ɗ͚΄å΄ƁƞåƂƖĎƂ΄ŜĦ΄ƶĮĳāĮ΄ĮĎŉſ΄āŉĎåƂ΄ĦŜƂĎĳħœ΄āĮĎőĳāåŉƊ΄ĦƂŜő΄ƖĮĎ΄ĀŜĈƼ͟΄͢¯ĮĳƊ΄āŜƞŉĈ΄ĀĎ
aspirin taken for a headache, pesticide residue on an apple, or carcinogens inhaled while walking
ĀĎĮĳœĈ΄å΄ĈĳĎƊĎŉ΄ĀƞƊ͚͢ ΄¢āŜƖƖ΄ĎƻſŉåĳœƊ͟΄tƖĮĎƂ΄�Ô�Ɗ΄ƶŜƂņ΄Ŝœ΄œŜƂőåŉ΄őĎƖåĀŜŉĳā΄ſƂŜāĎƊƊĎƊ΄ƊƞāĮ΄åƊ
āŜœƵĎƂƖĳœħ΄ƵĳƖåőĳœ΄$΄ĳœƖŜ΄ĳƖƊ΄åāƖĳƵĎ΄ĦŜƂő͟

¯ĮĎ΄�Ô�΄ſƂŜƖĎĳœ΄ŜĦ΄ĳœƖĎƂĎƊƖ΄ƖĮåƖ΄¢āŜƖƖ΄ĮåƊ΄ĀĎĎœ΄ƊƖƞĈƼĳœħ΄ĳƊ΄āåŉŉĎĈ΄�Ô�̆̌�̆ͤ΄ĳƖ΄ĦåāĳŉĳƖåƖĎƊ΄ƖĮĎ΄őĎƖåĀŜŉĳā
ſƂŜāĎƊƊ΄ŜĦ΄āŜœƵĎƂƖĳœħ΄āĮŜŉĎƊƖĎƂŜŉ΄ĳœƖŜ΄ƊƖĎƂŜĳĈ΄ĮŜƂőŜœĎƊ͟΄�Ô�̆̌�̆΄åāāŜőſŉĳƊĮĎƊ΄ƖƶŜ΄ƊĎƁƞĎœƖĳåŉ
āĮĎőĳāåŉ΄ƂĎåāƖĳŜœƊ͚΄ĀŜƖĮ΄ŜĦ΄ƶĮĳāĮ΄åƂĎ΄ƂĎƁƞĳƂĎĈ΄ƖŜ΄őåņĎ΄åœĈƂŜħĎœƊ͟΄Nœ΄ĦĎőåŉĎƊ͚΄å΄ĈĳǖĎƂĎœƖ΄�Ô�΄ſƂŜƖĎĳœ
ƖĮĎœ΄ƖƞƂœƊ΄åœĈƂŜħĎœƊ΄ĳœƖŜ΄ĎƊƖƂŜħĎœƊ͟΄͢ÎĳƖĮŜƞƖ΄�Ô�̆̌�͚̆΄ƼŜƞ΄āåœͣƖ΄őåņĎ΄åœĈƂŜħĎœƊ΄ or estrogens
åœƼƶĮĎƂĎ΄ĳœ΄ƖĮĎ΄ĀŜĈƼ͚͢΄¢āŜƖƖ΄ƊåƼƊ͟΄͢¢Ŝ΄ĀŉŜāņĳœħ΄ƖĮĳƊ΄ſƂŜƖĎĳœͣƊ΄ĦƞœāƖĳŜœ΄āŜƞŉĈ΄ĀĎ΄åœ΄ĎǖĎāƖĳƵĎ΄ƖĮĎƂåſƼ΄ĦŜƂ
ĀŜƖĮ΄ſƂŜƊƖåƖĎ΄åœĈ΄ƊŜőĎ΄ƖƼſĎƊ΄ŜĦ΄ĀƂĎåƊƖ΄āåœāĎƂ͟͢

$ĎƖĎƂőĳœĳœħ΄ƖĮĎ΄ƊĮåſĎ΄ŜĦ΄�Ô�΄ſƂŜƖĎĳœƊ΄ĳƊ΄œŜ΄ĎåƊƼ΄ƖåƊņ͚΄ĀĎāåƞƊĎ΄ƖĮĎƼ΄ŜĦƖĎœ΄āŉƞőſ΄ƖŜħĎƖĮĎƂ΄ŜƂ΄ĎƵĎœ
ƞœƂåƵĎŉ΄āŜőſŉĎƖĎŉƼ΄ƶĮĎœ΄ĎƻƖƂåāƖĎĈ΄ĦƂŜő΄ƖĮĎ΄āĎŉŉ΄őĎőĀƂåœĎƊ΄ƶĮĎƂĎ΄ƖĮĎƼ΄œŜƂőåŉŉƼ΄ƂĎƊĳĈĎ͟
¶œĈĎƖĎƂƂĎĈ͚΄¢āŜƖƖ΄åœĈ΄$ĎÍŜƂĎ΄ƖƞƂœĎĈ΄ E. coli΄ĳœƖŜ΄ĀåāƖĎƂĳåŉ΄͢ĦåāƖŜƂĳĎƊ͢΄ſƂŜĈƞāĳœħ΄ŉåƂħĎ΄ƁƞåœƖĳƖĳĎƊ΄ŜĦ΄å
ĦŜƂő΄ŜĦ΄Įƞőåœ΄�Ô�̆̌�̆΄ſƂŜƖĎĳœ͟΄¯ĮĎ΄ſƂŜƖĎĳœƊ΄ƶĎƂĎ΄ƖĮĎœ΄āŜåƻĎĈ΄ĳœƖŜ΄ĦŜƂőĳœħ΄ƖĳœƼ΄āƂƼƊƖåŉƊ͟΄͢¯ĮĎ
ſƂŜƖĎĳœƊ΄ĳœ΄ƖĮĎƊĎ΄āƂƼƊƖåŉƊ΄ƶĎƂĎ΄ŉĳœĎĈ΄ƞſ΄ŉĳņĎ΄ƂŜƶƊ΄ŜĦ΄ƊŜŉĈĳĎƂƊ͚΄åœĈ΄ƶĎ΄ƊĮŜƖ΄ÓͲƂåƼƊ΄åƖ΄ƖĮĎő͚͢ ΄¢āŜƖƖ΄ƊåƼƊ͟
͢�ĎāåƞƊĎ΄ƖĮĎƼ΄ƶĎƂĎ΄åŉŉ΄Ħåāĳœħ΄ƖĮĎ΄ƊåőĎ΄ĈĳƂĎāƖĳŜœ͚΄ƖĮĎ΄ÓͲƂåƼ΄ĀĎåőƊ΄ĀŜƞœāĎĈ΄Ŝǖ΄ĳœ΄åœ΄ŜƂħåœĳǆĎĈ
ſåƖƖĎƂœ΄ŜĦ΄ƊſŜƖƊ΄ƖĮåƖ΄ƶĎ΄ƞƊĎĈ΄ƖŜ΄ĈĎāĳſĮĎƂ΄�Ô�̆̌�̆ͣƊ΄ƊĮåſĎ͟͢

¢āŜƖƖ΄åœĈ΄$ĎÍŜƂĎ΄ƞƊĎĈ΄ƖĮĎ΄ƊåőĎ΄ƖĎāĮœĳƁƞĎ͚΄ÓͲƂåƼ΄āƂƼƊƖåŉŉŜħƂåſĮƼ͚ ΄ƖŜ΄ŉĎåƂœ΄ĮŜƶ΄ƖƶŜ΄ſƂŜőĳƊĳœħ΄œĎƶ
ſƂŜƊƖåƖĎ΄āåœāĎƂ΄ĈƂƞħƊ΄Ͳ΄åĀĳƂåƖĎƂŜœĎ͚΄ƂĎāĎœƖŉƼ΄A$�ͲåſſƂŜƵĎĈͤ΄åœĈ΄¯t_Ͳ͚̅̅̆΄āƞƂƂĎœƖŉƼ΄ĳœ΄å΄�ĮåƊĎ΄NNN
āŉĳœĳāåŉ΄ƖƂĳåŉ΄Ͳ΄ĳœƖĎƂåāƖ΄ƶĳƖĮ΄�Ô�̆̌�̆͟΄¢ĳœāĎ΄�Ô�̆̌�̆ͣƊ΄ƊƖƂƞāƖƞƂĎ΄ĮåĈ΄ƼĎƖ΄ƖŜ΄ĀĎ΄ĈĎĈƞāĎĈ΄åƖ΄ƖĮĎ΄ƖĳőĎ΄ĀŜƖĮ
drugs were designed, researchers used proteins with known shapes and similar functions as their
ƖĎőſŉåƖĎ͟΄NƖ΄ƶåƊ͚΄¢āŜƖƖ΄ƊåƼƊ͚΄͢å΄ƊāĳĎœƖĳǙā΄ĀĎƊƖ΄ħƞĎƊƊ͟͢

ÎĮåƖ΄ƊĮĎ΄åœĈ΄$ĎÍŜƂĎ΄ƂĎſŜƂƖĎĈ΄ĳœ΄Nature΄ĳƊ΄ƖĮåƖ΄åĀĳƂåƖĎƂŜœĎ΄åœĈ΄¯t_Ͳ̅̅̆΄ĀĳœĈ΄ƖŜ΄�Ô�̆̌�̆΄ƁƞĳƖĎ
ĈĳǖĎƂĎœƖŉƼ΄ƖĮåœ΄ſƂĎĈĳāƖĎĈ͟΄͢¯Įĳœņ΄ŜĦ΄ƖĮĎ΄āåƵĳƖƼ΄ĳœƊĳĈĎ΄�Ô�̆̌�̆΄åƊ΄ĮåƵĳœħ΄å΄ǚåƖ΄ǚŜŜƂ͚ ΄å΄āĎĳŉĳœħ΄åœĈ΄ƶåŉŉƊ͚͢
¢āŜƖƖ΄ĎƻſŉåĳœƊ͟΄͢�ŜƖĮ΄ĈƂƞħƊ΄ĮåƵĎ΄å΄ǚåƖ΄ƊĳĈĎ΄ƖĮåƖ΄ƊāĳĎœƖĳƊƖƊ΄ƖĮŜƞħĮƖ΄ƶŜƞŉĈ΄ſåāņ΄ſåƂåŉŉĎŉ΄ƖŜ΄ƖĮĎ΄ǚŜŜƂ͚ ΄ĀƞƖ
ĳœƊƖĎåĈ΄ƖĮĎ΄ĈƂƞħƊ΄åƂĎ΄ſŜƊĳƖĳŜœĎĈ΄åħåĳœƊƖ΄ŜœĎ΄ŜĦ΄ƖĮĎ΄ƶåŉŉƊ͚΄ƶĮĳāĮ΄åŉƊŜ΄ĮåſſĎœƊ΄ƖŜ΄ĀĎ΄ǚåƖ͟͢

AŜƂ΄¢āŜƖƖ͚΄ĀĎĳœħ΄åĀŉĎ΄ƖŜ΄ƵĳƊƞåŉĳǆĎ΄�Ô�̆̌�̆΄åœĈ΄ĮŜƶ΄ĳƖ΄ĳœƖĎƂåāƖƊ΄ƶĳƖĮ΄ƖĮĎƊĎ΄œĎƶ΄ĈƂƞħƊ΄ĮåƊ΄ƊĮĎĈ΄ŉĳħĮƖ΄Ŝœ
͢ƊŜőĎ΄ſƂĎƖƖƼ΄ŜĀƵĳŜƞƊ΄ƶåƼƊ΄ƖŜ΄ĈĎƊĳħœ΄ĈƂƞħƊ΄ƖĮåƖ΄ĀĎƖƖĎƂ΄Ǚŉŉ΄ƖĮĎ΄āåƵĳƖƼ΄åœĈ΄ĀĳœĈ΄őŜƂĎ΄ƊĎŉĎāƖĳƵĎŉƼ͚͢΄ƊĮĎ
ƊåƼƊ͟΄͢ÎĳƖĮ΄åĀĳƂåƖĎƂŜœĎ΄åœĈ΄¯t_Ͳ͚̅̅̆΄ƖĮĎƂĎͣƊ΄ĎƻƖƂå΄ƊſåāĎ΄Ͳ΄åħåĳœƊƖ΄ƖĮĎ΄āåƵĳƖƼͣƊ΄ŜƖĮĎƂ΄ƶåŉŉƊ΄åœĈ΄ƞſ΄ĀƼ
ĳƖƊ΄āĎĳŉĳœħ΄Ͳ΄ƖĮåƖ΄āŜƞŉĈ΄ĀĎ΄ǙŉŉĎĈ΄ƖŜ΄ĳőſƂŜƵĎ΄ƖĮĎƊĎ΄ĈƂƞħƊ͟΄�ĳħĮƖ΄œŜƶ΄ĳƖͣƊ΄ŉĳņĎ΄å΄ƊĳǆĎͲ̆̅΄ſĎƂƊŜœ΄ƶĎåƂĳœħ
ƊĳǆĎͲ̆̉΄āŉŜƖĮĎƊͤ΄ƖĮĎ΄ĈƂƞħƊ΄ĈŜœͣƖ΄ǙƖ΄åƊ΄ƶĎŉŉ΄åƊ΄ƖĮĎƼ΄āŜƞŉĈ͟͢

¯ĮĎƂĎ΄åƂĎ΄åŉƊŜ΄ŜƖĮĎƂ΄ƶåƼƊ΄ƖŜ΄ĳőſƂŜƵĎ΄ƖĮĎƊĎ΄ĈƂƞħƊ͚΄¢āŜƖƖ΄åĈĈƊ͟΄�΄ƵåƂĳĎƖƼ΄ŜĦ΄�Ô�Ɗ΄åāƖ΄Ŝœ΄āĮŜŉĎƊƖĎƂŜŉ΄ƖŜ
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�Ô�̆̌�̆΄āåƂƂĳĎƊ΄ŜƞƖ΄ƖƶŜ΄ƊĎƁƞĎœƖĳåŉ΄ƂĎåāƖĳŜœƊ΄ƖĮåƖ΄åƂĎ΄ĎƊƊĎœƖĳåŉ΄ĳœ΄ſƂŜĈƞāĳœħ΄åœĈƂŜħĎœƊ͟΄IŜƶĎƵĎƂ͚ ΄ƖĮĎ
ǙƂƊƖ΄ƂĎåāƖĳŜœ΄ĳƊ΄åŉƊŜ΄āƂĳƖĳāåŉ΄ĳœ΄ƼĳĎŉĈĳœħ΄ƖĮĎ΄åſſƂŜſƂĳåƖĎ΄åőŜƞœƖƊ΄ŜĦ΄ŜƖĮĎƂ΄ƊƖĎƂŜĳĈ΄ĮŜƂőŜœĎƊ΄ƊƞāĮ΄åƊ
åŉĈŜƊƖĎƂŜœĎ͚΄ƶĮĳāĮ΄åǖĎāƖƊ΄ĀŉŜŜĈ΄ſƂĎƊƊƞƂĎ͚΄åœĈ΄āŜƂƖĳƊŜŉ͚΄ƶĮĳāĮ΄ĳœǚƞĎœāĎƊ΄ƖĮĎ΄ĳőőƞœĎ΄ƊƼƊƖĎő͟
�ĎāåƞƊĎ΄åĀĳƂåƖĎƂŜœĎ΄åœĈ΄¯t_Ͳ̅̅̆΄ĀŉŜāņ΄ĀŜƖĮ΄ŜĦ΄�Ô�̆̌�̆ͣƊ΄ƂĎåāƖĳŜœƊ͚΄ƖĮĎƼ΄åŉƊŜ΄ƊƞĀƊƖåœƖĳåŉŉƼ΄ĈĳƊƂƞſƖ
ĀŉŜŜĈ΄ſƂĎƊƊƞƂĎ΄åœĈ΄ƖĮĎ΄ĳőőƞœĎ΄ƂĎƊſŜœƊĎ͟΄¯ĮĎƊĎ΄ƊĳĈĎ΄ĎǖĎāƖƊ΄āåœ΄ĦŜƂāĎ΄ƊŜőĎ΄ſåƖĳĎœƖƊ΄ƖŜ΄ĈĳƊāŜœƖĳœƞĎ
ƖƂĎåƖőĎœƖ͚΄ŜƂ΄āåƞƊĎ΄ƖĮĎ΄ƖĮĎƂåſƼ΄ƖŜ΄Ħåĳŉ͟

͢ÎĮåƖ΄ƶĎ΄ƂĎåŉŉƼ΄œĎĎĈ΄ĳƊ΄å΄ĈƂƞħ΄ƖĮåƖ΄ƊƖŜſƊ΄ŜœŉƼ΄ƖĮĎ΄ƊĎāŜœĈ΄ŜĦ΄�Ô�̆̌�̆ͣƊ΄ƂĎåāƖĳŜœƊ΄ƖĮåƖ΄ſƂŜĈƞāĎ
åœĈƂŜħĎœƊ͚΄ŉĎåƵĳœħ΄ŜƖĮĎƂ΄ĳőſŜƂƖåœƖ΄ſĮƼƊĳŜŉŜħĳāåŉ΄ſåƖĮƶåƼƊ΄ƞœåǖĎāƖĎĈ͚͢ ΄¢āŜƖƖ΄ƊåƼƊ͟

�œ΄ĎœħĳœĎĎƂͣƊ΄ſĎƂƊſĎāƖĳƵĎ΄Ͳ΄ŉŜŜņĳœħ΄åƖ΄ƊŜőĎƖĮĳœħ΄ƖĮåƖͣƊ΄ĀƂŜņĎœ΄ƖŜ΄ǙœĈ΄ŜƞƖ΄ĮŜƶ΄ĳƖ΄ƶŜƂņƊ΄Ͳ΄āŜƞŉĈ΄ƼĳĎŉĈ΄å
āŉƞĎ΄åƊ΄ƖŜ΄ĮŜƶ΄ƖĮĳƊ΄őĳħĮƖ΄ĀĎ΄åāĮĳĎƵĎĈ͟΄¢ŜőĎ΄ſĎŜſŉĎ΄åƂĎ΄ĀŜƂœ΄ƶĳƖĮ΄å΄ĈĳƊĎåƊĎ΄ĳœ΄ƶĮĳāĮ΄åœ΄åŉƖĎƂĎĈ΄ĦŜƂő
ŜĦ΄�Ô�̆̌�̆΄āåœ΄āåƂƂƼ΄ŜƞƖ΄ƖĮĎ΄ǙƂƊƖ΄Ͳ΄ĀƞƖ΄œŜƖ΄ƖĮĎ΄ƊĎāŜœĈ΄Ͳ΄āĮĎőĳāåŉ΄ƂĎåāƖĳŜœ΄œĎĎĈĎĈ΄ƖŜ΄őåņĎ
åœĈƂŜħĎœƊ͟΄¯ĮĳƊ΄͢ĀƂŜņĎœ͢΄�Ô�̆̌�̆΄ĮĎŉſƊ΄ſŜĳœƖ΄ƂĎƊĎåƂāĮĎƂƊ΄ƖŜ΄ƖĮĎ΄ſƂĎāĳƊĎ΄ſåƂƖ΄ŜĦ΄ƖĮĎ΄ſƂŜƖĎĳœͣƊ
őåāĮĳœĎƂƼ΄ƶĮĎƂĎ΄œĎƶ΄ĈƂƞħƊ΄ƊĮŜƞŉĈ΄ĀĎ΄ƖåƂħĎƖĎĈ͟΄�Ɗ΄å΄ƂĎƊƞŉƖ͚΄¢āŜƖƖ΄ƊåƼƊ͚΄ĳƖ΄ƊĮŜƞŉĈ΄ĀĎ΄ſŜƊƊĳĀŉĎ΄ƖŜ
ĈĎƊĳħœ΄ĈƂƞħƊ΄ƖĮåƖ΄ƊſĎāĳǙāåŉŉƼ΄ĮåŉƖ΄�Ô�̆̌�̆ͣƊ΄ƊĎāŜœĈ΄ƂĎåāƖĳŜœ΄åœĈ΄ƊŜ΄åǖĎāƖ΄ŜœŉƼ΄åœĈƂŜħĎœ΄åœĈ͚
ƞŉƖĳőåƖĎŉƼ͚ ΄ĎƊƖƂŜħĎœ΄ſƂŜĈƞāƖĳŜœ͟

¢āŜƖƖ΄ƊåƼƊ΄ƖĮåƖ΄œŜœĎ΄ŜĦ΄ƖĮĳƊ΄ƂĎƊĎåƂāĮ΄ſƂŜħƂĎƊƊ΄ƶŜƞŉĈ΄ĮåƵĎ΄ĀĎĎœ΄ſŜƊƊĳĀŉĎ΄ƶĳƖĮŜƞƖ΄å΄ƵåƂĳĎƖƼ΄ŜĦ΄ƊƞſſŜƂƖ͟
¢ĮĎ΄āƂĎĈĳƖƊ΄$ĎÍŜƂĎͣƊ΄ĮåƂĈ΄ƶŜƂņ΄åœĈ΄ĎœƖĮƞƊĳåƊő΄ĦŜƂ΄ƖĮĎ΄ſƂŜŃĎāƖͤ΄ĦƞœĈĳœħ΄ĦƂŜő΄ƖĮĎ΄kåƖĳŜœåŉ΄NœƊƖĳƖƞƖĎƊ΄ŜĦ
IĎåŉƖĮ΄åœĈ΄_¶ͣƊ΄kNIͲĦƞœĈĎĈ΄�ĎœƖĎƂ΄ŜĦ΄�ĳŜőĎĈĳāåŉ΄�ĎƊĎåƂāĮ΄*ƻāĎŉŉĎœāĎ΄ͬ�t��*ͭ΄ĳœ΄�ƂŜƖĎĳœ΄¢ƖƂƞāƖƞƂĎ
åœĈ΄AƞœāƖĳŜœͤ΄åœĈ΄�ĮƞœŃĳœħ΄aĳƞ͚΄å΄őĎĈĳāĳœåŉ΄āĮĎőĳƊƖ΄ƶŜƂņĳœħ΄åƖ΄_¶ͣƊ΄�t��*΄ĳœ΄�åœāĎƂ΄*ƻſĎƂĳőĎœƖåŉ
¯ĮĎƂåſĎƞƖĳāƊ͚΄ƶĮŜ΄őåĈĎ΄åĀĳƂåƖĎƂŜœĎ΄Ͳ΄ƶĮĳāĮ΄ƶåƊ΄œŜƖ΄āŜőőĎƂāĳåŉŉƼ΄åƵåĳŉåĀŉĎ΄åƖ΄ƖĮĎ΄ƖĳőĎ΄Ͳ΄ĦŜƂ΄ĮĎƂ
ƂĎƊĎåƂāĮ͟

¢āŜƖƖ΄ĳƊ΄œŜƶ΄āŜŉŉåĀŜƂåƖĳœħ΄ƶĳƖĮ΄ĈĎſåƂƖőĎœƖ΄āŜŉŉĎåħƞĎ΄]ĎǖƂĎƼ΄�ƞĀď͚΄�Į$͚΄ƖŜ΄őåņĎ΄ĳőſƂŜƵĎĈ΄ƵĎƂƊĳŜœƊ
ŜĦ΄åĀĳƂåƖĎƂŜœĎ΄ĀåƊĎĈ΄Ŝœ΄ƶĮåƖ΄ƊĮĎͣƊ΄ŉĎåƂœĎĈ͟΄¢ĮĎ΄ƂĎāĎœƖŉƼ΄ƂĎāĎĳƵĎĈ΄ſĳŉŜƖ΄ĦƞœĈĳœħ΄ĦŜƂ΄ƖĮĳƊ΄œĎƶ΄ſƂŜŃĎāƖ
ĦƂŜő΄¯ĮĎ΄¶œĳƵĎƂƊĳƖƼ΄ŜĦ΄_åœƊåƊ΄�åœāĎƂ΄�ĎœƖĎƂ͟

*ƵĎœ΄ƶĳƖĮ΄åœ΄ĳĈĎåŉ΄ĈƂƞħ΄ĦŜƂ΄åĈƵåœāĎĈ΄ſƂŜƊƖåƖĎ΄āåœāĎƂ΄ĳœ΄ĮåœĈ͚΄ƂĎƊĎåƂāĮĎƂƊ΄ƶĳŉŉ΄ƊƖĳŉŉ΄œĎĎĈ΄ƖŜ΄ǙħƞƂĎ΄ŜƞƖ
ĮŜƶ΄ƖŜ΄ĀĎƊƖ΄ƞƊĎ΄ĳƖ΄ĳœ΄ſåƖĳĎœƖƊ͟΄͢NƖͣƊ΄åœ΄ĳƖĎƂåƖĳƵĎ΄ſƂŜāĎƊƊ΄ƖĮåƖ΄ƖåņĎƊ΄ƖĳőĎ͚͢ ΄¢āŜƖƖ΄ƊåƼƊ͚΄͢ĀƞƖ΄ƊāĳĎœƖĳǙā
progress is a series of getting better and better ideas about how things work and, in our case, then
ĎƻſŉŜĳƖĳœħ΄ƖĮŜƊĎ΄ĳĈĎåƊ΄ƖŜ΄ĳőſƂŜƵĎ΄Įƞőåœ΄ĮĎåŉƖĮ͟΄ÎĮåƖ΄ƶĎͣƂĎ΄ŉĎåƂœĳœħ΄åĀŜƞƖ΄�Ô�̆̌�̆΄āŜƞŉĈ΄ĎƵĎœƖƞåŉŉƼ
őåņĎ΄å΄ĈĳǖĎƂĎœāĎ΄ĳœ΄ƖĮĎ΄ŉĳƵĎƊ΄ŜĦ΄őåœƼ΄őĎœ΄åœĈ΄ƶŜőĎœ͟͢

�ĳħĮƖ΄œŜƶ͚΄åĀĳƂåƖĎƂŜœĎ΄åĈĈƊ΄̈̍͟΄őŜœƖĮƊ͚΄Ŝœ΄åƵĎƂåħĎ͚΄ƖŜ΄ƖĮĎ΄̆̍ͲőŜœƖĮ΄ŉĳĦĎ΄ĎƻſĎāƖåœāƼ΄ŜĦ΄ſåƖĳĎœƖƊ΄ƶĳƖĮ
åĈƵåœāĎĈ΄ſƂŜƊƖåƖĎ΄āåœāĎƂ͟΄͢NĦ΄ƼŜƞͣƵĎ΄ƂĎåāĮĎĈ΄őŜœƖĮ΄̆ ͚̌΄åœ΄ĎƻƖƂå΄̈̍͟΄őŜœƖĮƊ΄ƊŜƞœĈƊ΄ŉĳņĎ΄åœ΄ĎƖĎƂœĳƖƼ͚ ͢
¢āŜƖƖ΄ƊåƼƊ͟΄͢�ƞƖ΄ĳƖͣƊ΄œŜƖ΄ƵĎƂƼ΄őƞāĮ͚΄ĎƊſĎāĳåŉŉƼ΄ĳĦ΄ƼŜƞͣƂĎ΄å΄ſåƖĳĎœƖ΄ĳœ΄ƼŜƞƂ΄̈̅Ɗ΄ŜƂ΄̉̅Ɗ͟΄ÎĎ΄ĮåƵĎ΄ƖŜ΄ĈŜ
ĀĎƖƖĎƂ͚ ΄åœĈ΄ƊŜ΄ƶĎ΄œĎĎĈ΄ĀĎƖƖĎƂ΄ĈƂƞħƊ͟͢ ΅


