
˛̓̋̔̅́ ̠̂̆̑̔̓̒ ̂̆̌̋̉ ̉ 
̘̐̏̆̍̔ ̘̌̆́̓ ́̎̓̉̂̉̏̓̉̋̉ȩ 

1755

ˏ˞˒˝˛˞˞˕˖˞˗˕˖ ˞˧˒˔ˑ ˠˤ˕˟˒˘˒˖ ˕ ˜˝˒˜˛ˑˍˏˍ˟˒˘˒˖ ˢ˕˙˕˕

˙ːˠ ̉̍̆̎̉ ˙ȢˏȢ ˘̏̍̏̎̏̒̏̃́

˜ȢˏȢ ˞̆̑̄̉̆̃ȟ ˙ː ȟɣ ςπρω



1755

ˣ˒˚˟˝ˍ˘˩˚ˍˬ ˑ˛ː˙ˍ ˙˛˘˒˗ˠ̆ ˬ˝˚˛˖ ˎ˕˛˘˛ː˕˕
˜̆̑̆̍̆̆̎̉̆̚ ̗̉̎̏̑̍́̉̉̕ ̃ ̍̉̑̆ ̂̉̏̐̏̌̉̍̆̑̏̃

ˑ˚˗ȡ
̖̑́̎̉̌̉̆̚ ̃̒̆̊ ̗̉̎̏̑̍́̉̉̕

˝˚˗ȡ
̗̉̎̒̓̑̔̋̉̉ ̏ ̓̏̍ȟ 

̘̓̏ ̎̔̇̎̏ ̝̒̅̆̌́̓ ̘̒̆̊́̒

̂̆̌̋̉ȡ
̜̉̎̒̓̑̔̍̆̎̓ ̇̉̃̏̊ ̋̌̆̓̋̉



1755

ˣ˒˚˟˝ˍ˘˩˚ˍˬ ˑ˛ː˙ˍ ˙˛˘˒˗ˠ̆ ˬ˝˚˛˖ ˎ˕˛˘˛ː˕˕
˜̆̑̆̍̆̆̎̉̆̚ ̗̉̎̏̑̍́̉̉̕ ̃ ̍̉̑̆ ̂̉̏̐̏̌̉̍̆̑̏̃

ˑ˚˗ȡ
̖̑́̎̉̌̉̆̚ ̃̒̆̊ ̗̉̎̏̑̍́̉̉̕

˝˚˗ȡ
̗̉̎̒̓̑̔̋̉̉ ̏ ̓̏̍ȟ 

̘̓̏ ̎̔̇̎̏ ̝̒̅̆̌́̓ ̘̒̆̊́̒
̂̆̌̋̉ȡ

̜̉̎̒̓̑̔̍̆̎̓ ̇̉̃̏̊ ̋̌̆̓̋̉



1755

ˎ˕˛˞˕˚˟˒˔ ˎ˒˘˗ˍ
˜̆̑̆̃̏̅ ̍̆̇̅̔ ̠̜̈̋̏̍ ̎̔̋̌̆̏̓̉̅̏̃ ̉ ́̍̉̎̏̋̉̒̌̏̓
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1755

ˎ˕˛˞˕˚˟˒˔ ˎ˒˘˗ˍ
˜̆̑̆̃̏̅ ̍̆̇̅̔ ̠̜̈̋̏̍ ̎̔̋̌̆̏̓̉̅̏̃ ̉ ́̍̉̎̏̋̉̒̌̏̓

AAGGAUUUA  AAA  CAT CCC UAU   GAG  AAAA    AUG UAA

Met    Lys    His      Pro    Tyr    Glu



1755

̓̋ ˚-̠˙˛˘˒˗ˠ̆ ˨ ˜˒˝˒˚˛˞ˤ˕˗˕ ˍ˙˕˚˛˗˕˞˘˛˟
˞̏̐̏̒̓́̃̌̆̎̉̆ ̖̓̑̆ ̎̔̋̌̆̏̓̉̅̏̃ ̋̏̅̏̎́ ̉ ̟̒̏̏̓̃̆̓̒̓̃̔̆̊̚ ̜́̍̉̎̏̋̉̒̌̏̓ 



1755

˝˕ˎ˛˞˛˙ˍ
̠̠̍̏̌̆̋̔̌̑̎́ ̙̍́̉̎́ ̠̅̌ ̒̉̎̓̆̈́ ̂̆̌̋̏̃



1755

ˣ˕˗˘ ˝ˍˎ˛˟˨ ˝˕ˎ˛˞˛˙˨
̘̒̎́́̌́ ̒ ̑̉̂̏̒̏̍̏̊ ̠̜̠̒̃̈̃́̆̓̒ ̓˝˚˗ ̒ ̐̆̑̃̏̊ ́̍̉̎̏̋̉̒̌̏̓̏̊

̞̓̏ ̃̒̆̄̅́ ̍̆̓̉̏̎̉̎Ȣ ˜̠̆̑̃́ ́̍̉̎̏̋̉̒̌̏̓́ ̒̏̏̓̃̆̓̒̓̃̔̆̓ ̎̔̋̌̆̏̓̉̅́̍ ρȟςȟσ ɉAUG) 

̍˝˚˗

̑̉̂̏̒̏̍́

˜̠̆̑̃́ ́̍̉̎̏̋̉̒̌̏̓́ȟ 
̠̐̑̉̒̏̆̅̉̎̆̎̎́ ̋ ̓˝˚˗

˝ˍ



EF-Tu ̒  ̓˝˚˗

1755

ˣ˕˗˘ ˝ˍˎ˛˟˨ ˝˕ˎ˛˞˛˙˨
ˎ̆̌̏̋ EF-Tu ̃  ̋̏̍̐̌̆̋̒̆ ̒ GTP Ⱥ̐̑̉̎̏̒̉̓Ȼ ̗́̍̉̎̏́̉̌-̓˝˚˗ȟ 
̟̟̒̏̏̓̃̆̓̒̓̃̔̔̚ ̃̓̏̑̏̍̔ ̋̏̅̏̎̔ ɉ̎̔̋̌̆̏̓̉̅́̍ τȟυȟφɊ  

̍˝˚˗

̑̉̂̏̒̏̍́

˝ˍ



̓˝˚˗ ̒ 
̅̉̐̆̐̓̉̅̏̍

1755

ˣ˕˗˘ ˝ˍˎ˛˟˨ ˝˕ˎ˛˞˛˙˨
ˎ̝̙̠̏̌́ ̘̗̒̔̂́̒̓̉́ ̜̑̉̂̏̒̏̍ ̠̒̏̆̅̉̎̆̓ ̜́̍̉̎̏̋̉̒̌̏̓

̍˝˚˗

̑̉̂̏̒̏̍́

˝ˍ



EF-G

1755

ˣ˕˗˘ ˝ˍˎ˛˟˨ ˝˕ˎ˛˞˛˙˨
ˎ̆̌̏̋ EF-G ̃  ̋̏̍̐̌̆̋̒̆ ̒ GTP ̐ ̆̑̆̍̆́̆̓̚ ̓˝˚˗ ̒ ̅̉̐̆̐̓̉̅̏̍ ̉ ̍˝˚˗ ̓́̋ȟ
̘̜̓̏̂ ̍̏̇̎̏ ̜̂̌̏ Ⱥ̘̝̐̑̏̉̓́̓Ȼ ̓̑̆̓̉̊ ̋̏̅̏̎ ɉ̜̎̔̋̌̆̏̓̉̅ χȟψȟωɊ  

̍˝˚˗

̑̉̂̏̒̏̍́

˝ˍ



1755

˝˕ˎ˛˞˛˙ˍ ˙˕˥˒˚˩ ˙˚˛˓˒˞˟ˏˍ ˍ˚˟˕ˎ˕˛˟˕˗˛ˏ
̒́̍̏̄̏ ̑́̈̎̏̄̏ ̠̒̓̑̏̆̎̉



ˍ̎̓̉̂̉̏̓̉̋̏̃ ̎̆̓

ˍ̎̓̉̂̉̏̓̉̋ ̏̒̓́̎́̃̌̉̃́̆̓ 
̑̉̂̏̒̏̍̔

ȤɝɌɍ.

ȤɌɍ.

˚̆̓ ̟̗̌̏̑̆̒̆̎̓̎̏̄̏̕ 
̂̆̌̋́

ˡ̟̗̜̌̏̑̆̒̆̎̓̎̊ 
̂̆̌̏̋

1755

ˠ˚˕ˏ˒˝˞ˍ˘˩˚˨˖ ː˒˚˒˟˕ˤ˒˞˗˕ ˗˛ˑ˕˝ˠ˒˙˨˖ ˞˒˚˞˛˝ ˕˚ː˕ˎ˕˟˛˝˛ˏ ˝˕ˎ˛˞˛˙˨
˞̏̈̅́̎ ̃ ˙ːˠ ̃ ̙̎́̆̊ ̌́̂̏̑́̓̏̑̉̉ ɉ˛̒̓̆̑̍́̎ ˕ȢˍȢȟ ˞̆̑̄̉̆̃ ˜ȢˏȢȟ ˑ̗̏̎̏̃́ ˛ȢˍȢɊ 

˜̑̏̓̆̒̓̉̑̏̃́̎̏ ̂̏̌̆̆ 
ρππ πππ ̒̏̆̅̉̎̆̎̉̊


