
Theme 0

Mind setting

18 1SFTFOU�<ݺࢤ�<ޛࢶ�җ೟ǎ<�ӂ>@�PSCJ�LS

[ᙹญᱢ�ྙ ⧎�– Ŗ☖]

Mind 1 እᮉ�ᬑᖁ... ⦥᫵⦹໕�ᱶపs

15⦺֥ࠥ�ᙹ܆

ㄷ. Xᨱᕽ�Ŧ; Ł7

5ŁH
ŀ ĭŌıᯕ݅. (݉, Y۵�Xa�50% ᅖᱽࡹᨩᮥ�ভ�DNAᯕ݅.)

�᜽ᵲ᮹�⧕ᖅḡ۵ ,⧔ݡ��ᖁḡᨱݚ⧔ 

 GC ⧉పᮥ�⪽ᬊ⦹ᩍ�G+C᮹�ᱶ⪶⦽�}ᙹ(640})ෝ�Ǎ⦽�⬥

 ᱥℕ�ᩝ ʑ�}ᙹa�1600}ᯕအಽ�A+T᮹�ᱶ⪶⦽�}ᙹ۵�960}ᯥᮥ ࠥ⇽⦽�⬥��

 ӹ٩�sᯕ�1.5ᯕအಽ�᪔݅Ł�⧕ᖅ⦽݅.

 ᯹༜ࡽ�⧕ᖅᮡ�ᦥܩӹ�χ ┍్�ྙ ⧎ᮡ�℁ᱡ⦹í�ᱶ⪶ᖒŝ�ᗮࠥᨱ�Ⅹᱱᯕ�฿∑Კ᧝ ⦽݅.

 1ǭᨱᕽ�݅ ᮭŝ�zᯕ�ᕽᚁ⦽�ၵ�ᯩ ݅.

 쥊쥊X᮹�GC ⧉పᮡ�35%᪡�45%᮹�1 : 1 ԕᇥᱱᯙ�40%ᯕŁ�GC ⧉పᯕ�40%ᯕအಽ�฿݅''

 ᭥�ԕᬊᯕݚ�ᩑ⦹í�ᩍĉḡŁ�⇵⬥�እಡᔢᙹෝ�⪽ᬊ⦹۵�ྙ ⧎ᯕ�॒ ᰆ⧩ᮥ�ভ

 ᷪbᱢᮝಽ�ྙ ⧎ᮥ�⧕đ⧁�ᙹ�ᯩ ʑෝ�ၵ௝໑�1ǭᇡ░�ᅙ�ԕᬊᨱݡ�⧕�ᾪ�ᕽᚁ⧕�᪉�ၵ�ᯩ ݅.

[∵ 1ǭ�Mind]

 ⇽e�ʑᵡ�aᰆ�↽ɝ�⠪aᬱ�ྙ ⧎ᮡ�21⦺֥ࠥ�6, 9ᬵ�⠪aᬱ�ྙ ⧎ᯕ݅.

 ݅ᮭ�⟹ᯕḡ�ྙ ⧎ᨱ�ᱢᬊ⦹ᩍ�⧕ᱽ⧕ᅕᯱ.

እᮉ�vs ᱶపs

 

ⵐ+ⵑ᮹�G+C ᩝʑ�}ᙹ۵
800×45% + 800×35%
= 800×80%
= 640(})

ⵐ+ⵑ᮹�ᩝʑ�}ᙹ۵
1600}ᯕအಽ

ⵐ+ⵑ᮹�A+T ᩝʑ�}ᙹ۵
1600-640
= 960(})

ŦĲİĶ

ĵĲĶ
ŀŦĭĲĶĶ¹İĶĻ

ĭĲĶĶ¹ĲĶĻ
 vs 

ŦİĶ

ĲĶ

እᮉᮥ� ᬑᖁᮝಽ� ᔾb⦹Ł, 
⦥᫵⧁�ভ�ᱶపsᮥ�ࠥ ⇽⦹ᯱ
Ł�1ǭᨱᕽ�∊ᇥ⦽�ᩩ ᜽�ྙ ⧎
ŝ�⧉̹�ᕽᚁ⦽�ၵ�ᯩ .݅
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Mind 2 ᯱᩑᙹ᮹�ᱢᱩ⦽�⪽ᬊ

20⦺֥ࠥ�9⠪�

 

[Ǎ⦹۵�ä] Iŝ�II ᵲ�⦹ॵ-ၵᯙᄁ෕Ⓧ�⠪⩶ᯕ�ᮁ ḡ۵ࡹ�Ḳ݉ᨱᕽ�ᮁ ᱥᯱ⩶ᯕ�AAļᯙ�ᦵ⍘ᯕ�ᯥ᮹᮹�

⫭ᔪ�༙ �ᙹ⍘ŝ�Ʊ႑⦹ᩍ�ᯱ ᗱ(F₁)ᮥ�Ԕᮥ�ভ, ᯕ�F₁ᯕ�⫭ᔪ�༙ ᯝ�⪶ශᮡ?

 

ᔢॅ᮹�እಡ�šĥෝ�ӹ┡ԕ۵�ᱢᱩ⦽�ᔢᙹෝݡ��ᯕᔢ᮹{�ࢱ

“እಡᔢᙹ”௝Ł�ᱶ᮹⦹ᯱ.

ᩩෝ�ॅ ᨕ�ູ �Ḳ݉ᨱᕽ�AA᮹�}ℕᙹ�: AA*᮹�}ℕᙹ�= 0.5 : 4 ௝Ł�⦽݅໕ߙ

A᪡�B᮹�}ℕᙹෝ�ӹ┡ԝ�ᙹ�ᯩ ۵�እಡᔢᙹ۵�݅ ᮭŝ�z݅.

እಡᔢᙹ

AA᮹�}ℕᙹ AA*᮹�}ℕᙹ

Set 1 0.5 4

Set 2 1 8

Set 3 2 16

Set 1~3 ᵲ�ᨕਁ⦽�Seta�ᮁ ญ⧁ḡ۵�β ᨕḥ�ᔢ⫊ᨱ�঑௝�݅ ෕໑

ᯝၹᱢᮝಽ۵�ᔢ⫊ᮥ�ᯱ ᩑᙹಽ�ӹ┡ԕ۵�í�⣡ᯕ�ŝᱶᨱᕽ�ᮁ ญ⧁�a܆ᖒᯕ݅׳�.

 

እಡᔢᙹෝ�ᱶపsᮝಽ�ๅ}⦹۵�✚ᱶ�ᔢᙹෝ�

“Œᔢᙹ”௝Ł�ᱶ᮹⦹ᯱ.

ᩩෝ�ॅ ᨕ�᭥᪡�zᮡ�ᔢ⫊ᨱᕽ�AA*᮹�}ℕᙹa�800ᯥᮥ�᦭ᦥԩ݅໕

ᵝᨕḥ�ᔢ⫊ᮡ�݅ ᮭŝ�zᯕ�ᱶญ݅ࡽ.

እಡᔢᙹ᮹�ᖅᱶ
 ⃹ᮭᨱ�እಡᔢᙹෝ�ᯱᩑᙹ
ಽ�ᖅᱶ⦹޵௝ࠥ, ⣡ᯕ�ŝᱶ
ᨱᕽ�ᗭᙹӹ�ᇥᙹa�॒ᰆ⧁�
ᙹ�ᯩ݅.

 ݅อ�⃹ᮭᨱ۵�ᯱᩑᙹෝ�⪽
ᬊ⦹۵�í�ᮁญ⦹໑�⧕ݚ�Ʊ
ᰍಽ�Ğ⨹ᯕ�᝴ᯕ݅ᅕ໕�ᯱ ᩑ
ᙹಽอם�ญෝ�ᯕҭᨕӹi�ᙹ�
ᯩí�እಡᔢᙹෝ�ᖅᱶ⦹۵�Ḣ
šᯕ�ᔾʙ�äᯕ݅.
�

እᮉ�ᬑᖁ�əญŁ�ᱶపs
 đǎ�Mind 1ಽ�⫭ȡ݅ࡽ.

 Mind 2᮹�⧖ᝍᮡ
እಡšĥෝ�ᱢᱩ⦽�ᯱ ᩑᙹಽ�
⢽⩥⦹۵�í�ᮁ ญ⦹݅۵ߑ�ᨱ�
ᯩ݅.
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[⧕ᱽ]

 ⠪aᬱ�᜽⨹ᨱᕽ�}ℕǑ᮹�ᮁ ᱥ�ྙ ⧎ᮡ�

 ʑᅙᱢᯙ�ᔾ໦ŝ⦺�1᮹�ԕᬊᮡ�ᯙḡ⦹Ł�ᯩ ݅۵�ᱥᱽ�⦹ᨱ�ྙ ⧎ᯕ�⇽ᱽ݅ࡽ.

᳦�ྜྷ࠺“  �P”᮹�ᮁ ᱥᯕŁྜྷ࠺�᮹�⧖ᔢᮡ�2nᯕʑ�ভྙᨱ�

 ᔾ໦ŝ⦺2ᨱᕽ�ᱽ ᜽⦹۵�ԕᬊᯕ�ᦥܱḡ௝ࠥ�

 (ᙽ᳦) AA }ℕᙹ × พ�ᮁݡ = 2 ᱥᯱ�A }ᙹ

 (ᰂ᳦) AA* }ℕᙹ × พ�ᮁݡ = 1 ᱥᯱ�A }ᙹ�= ݡพ�ᮁ ᱥᯱ�A’ }ᙹ

 ௝۵�ᔍᝅᮡ�ᯙḡ⦹Ł�ᯩ ᨕ᧝�⦽݅۵�äᯕ݅.

(+ ə�᫙ᨱࠥ�☖⧊ŝ⦺�ԕᬊᯙ�ᬑᩕ᮹�ᬱญ, ᇥญ᮹�ჶ⊺, ࠦพ᮹�ჶ⊺ᯕӹ�

ᔾ໦ŝ⦺�1 ԕᬊᯙݡ�พ�ᮁ ᱥᯱ᮹�}ֱ, ᮁᱥᯱ⩶, ⢽⩥⩶ ॒᮹

ᮁᱥᨱݡ�⦽�ʑᅙᱢᯙ�ԕᬊᮡ�᦭Ł�ᯩ ᨕ᧝ ḥ⧪ᯕ�a܆⦹݅.)

 ᯕෝ�ၵ┶ᮝಽ�ྙ ᱽᨱᕽ�ᱢᱩ⯩�እಡᔢᙹෝ�ᖅᱶ⧁�ᙹ�ᯩ ݅.

 ᯕভ, እಡᔢᙹෝ�ᖅᱶ⧁�ভ�᯲ᮡ�݉ ᭥ᨱᕽᇡ░�ᖅᱶ⦹۵�í�⠙ญ⦹݅Ł�ᨙɪ⦽�ၵ�ᯩ ݅.

 “(ᙽ᳦) ᙽ᳦�}ℕᙹ × พ�ᮁݡ = 2 ᱥᯱ�}ᙹ“

 ᯕ�᜾ᨱᕽݡ�พ�ᮁ ᱥᯱ᮹�}ᙹෝ�እಡᔢᙹ�aಽ�ᰂᮝ໕

 }ℕᙹ᮹�}ᙹᨱ�⧕۵⦹ݚ�እಡᔢᙹa�
a
2

 ಽ�ᇥᙹaࡹ�ᨕ�ᯱ ᩑᙹಽ�ᖅᱶࡹḡ�ᦫ۵݅.

 ⦹ḡอ�ᙽ᳦�}ℕᙹෝ�aಽ�ᰂᮝ໕ݡ�พ�ᮁ ᱥᯱ᮹�}ᙹa�2aa݅ࡽ�.

 

ᔢ᮹�šĥa�ᄡ⦹ḡ�ᦫ۵݅໕ݡ�ࢱ 

.݅⦹ᩑݚ�ᩑ⯩�ĥᔑ(or šₑ)ᯕ�ᬊᯕ⦽�ႊ⨆ᮝಽ�እಡᔢᙹෝ�ᖅᱶ⦹۵íݚ 

 ᯕ᪡�zᮡם�ญಽ�ᙽ᳦�}ℕ᮹�ᮁ ᱥᯱ⩶ŝ�ᰂ᳦�}ℕ᮹�ᮁ ᱥᯱ⩶�ᵲ�

 }ℕᙹ᮹�እಡᔢᙹෝ�⧁ݚ⧁�ভᨱࠥ�ᰂ᳦᮹�ᮁ ᱥᯱ⩶ᨱ�እಡᔢᙹෝ�ຝᱡ�⧁۵⦹ݚ�í�ᮁ ญ⦹݅.

 ᯕ۵�ᙽ᳦ŝ�ᰂ᳦᮹�}ℕᙹa�z݅۵�ᱥᱽ�⦹ᨱ

 ᰂ᳦�}ℕᨱᕽݡ�พ�ᮁ ᱥᯱෝ�ӹ┡ԕ۵�እಡᔢᙹෝ�1ᯕ௝Ł�⦹໕

 ᙽ᳦�}ℕᨱᕽݡ�พ�ᮁ ᱥᯱෝ�ӹ┡ԕ۵�እಡᔢᙹ۵�2aࡹ�ᨕ�ĥᔑᯕ޵��ᬊᯕ⧕ḡʑ�ভྙᯕ݅.

 ྙᱽಽ�aᯱ.

ᮁᱥ᮹�ʑᅙ�ԕᬊ
  }ℕǑ᮹�ᮁ ᱥ�ᇡᇥᨱ�⦥ᙹ
ᱢᯙ�ԕᬊᮡ�ᕽᚁࡹᨕ�ᯩ .݅

Œᔢᙹ᮹�✚Ḷ
 Œᔢᙹ۵�ᄡ⦹ḡอ, ݡ�ࢱᔢ�
e�šĥ۵�ᄡ⦹ḡ�ᦫ۵݅

 
a

�
: a = a : 2a = 1 : 2
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Common Sense

: ⎵ࠩ᮹�ᖒḩ

ᮁᱥ�ᇡ⪙᮹�ʑᅙ�݉ ᭥, ݅᜽�ั ⧕ᕽ�⦹ӹ᮹�ᦥၙיᔑᮥ�ᦵ⪙⪵⦹Ł�ᯩ ۵�ᩝ ʑ�ᖙ✙ෝ�

⎵ࠩᯕ௝Ł�⦽݅.

ᯕ్⦽�⎵ࠩᨱ۵�݅ ᮭŝ�zᮡ�ᖒḩᯕ�᳕ ᰍ⦽݅.

① እᵲᅖᖒ

 bە�ⓕ౩᪅┡ᯕऽ۵�⦹ӹ᮹�⎵ࠩᨱอ�⡍⧉݅ࡽ. 

② ᵲℊᖒ

 ⦹ӹ᮹�ᦥၙיᔑᯕ�⦹ӹ�ᯕᔢ᮹�⎵ࠩᨱ�᮹⧕�ḡᱶ݅ࡽ

[⎵ࠩ⢽]

③ ໦⪶ᖒ

 ⦽�}᮹�⎵ࠩᮡ�⦹ӹ᮹�ᦥၙיᔑอ�ḡᱶ⦽݅.
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⎵ࠩ�⇵ು⩶
Schema 1

⎵ࠩ⢽

 

 ↽ɝᨱ�⇽ᱽ۵�ྙࡹ ⧎ᮡ

 ⎵ࠩ⢽ෝ�“①⬉ᮉᱢᮝಽ�②ᦵʑ”⧩ᮥ�ভ, םญᱢᮝಽ�⧕đ⦹ʑ�ᛞí�⇽ᱽ݅ࡽ.

 ݅ᮭᮡ�⠪aᬱ�ྙ ⧎�ᯱ ഭ᮹�ᯝᇡᯕ݅.

 [20 ᙹ܆] Z۵�6᳦ඹ᮹�ᦥၙיᔑᮝಽ�ǍᖒࡹŁ, 4ჩṙ�ᦥၙיᔑᮡ�✙พ☁❱ᯕ݅.

 [20 9⠪�] X۵�6᳦ඹ᮹�ᦥၙיᔑᮝಽ�ǍᖒࡹŁ, X᮹�3ჩṙ�ᦥၙיᔑᮡ�ᦥᜅ❭✙ᔑ, 5ჩṙ�ᦥၙ

 .ᯕ݅ܭᔑᮡ�ᦥ෕ḡי

 [19 ᙹ܆] X۵�ᕽಽ�݅ ෙ�8}᮹�ᦥၙיᔑᮝಽ�Ǎᖒ݅ࡽ.

 ນญ�ᗮᨱ�॒ ᰆ⧩޹�ᦥၙיᔑ᮹�᳦ ඹෝ�ʑᨖ⦹۵�ᯝᮡ�ᛍᬕ�ᯝᯕ�ᦥ݅ܩ.

 ⧁�ᙹ�ᯩ ۵�ᩢ ᩎᯕʕ�⦹ӹ�ࠥ ᯩ�ߑ�۵⦹⇽ ᨕ�᜽eᯕ޵��Ùตᐱ్޵�

 “nჩṙ�ᦥၙיᔑ”ᯕ௝۵�⢽⩥ᨱᕽ�᦭�ᙹ�ᯩ ॐᯕ�ᦥၙיᔑ᮹�ᙽᕽࠥ�ḩྙ⦹ʑᨱ

 “⡕ญ⠊┡ᯕऽ᮹�ᦥၙיᔑ�Ǎᖒᮥ�⬉ᮉᱢᮝಽ�ᱶญ⧁�ᙹ�ᯩ ۵�ႊჶ”ᯕ�⦥᫵⦹݅.

 ᜽eᯕ�∊ᇥ⦹݅໕

 ີ᝙ᯕ᪅ܭ�- ᦥᜅ❭✙ᔑ�– ᦥᜅ❭௝ḥ�- ᦥ෕ḡܭ�– ඹᝁ�– ɡ൉┱ᔑ�– ɡ൉┡ၝ

 ᯕ౨í�β ᨕḥ�⡕ญ⠊┡ᯕऽ�ᕽᩕᮥ�ʑ᯦⧁�ᙹ�ᯩ āḡอ

 ᯕ۵�᜽e�⬉ᮉ᮹�⊂໕ᨱᕽӹ, ᱶ⪶ᖒ᮹�⊂໕ᨱᕽ�ᇡᱢ⧊⦹݅.

 ঑௝ᕽ�݅ ᮭᮥ�ᱽ ᦩ⦹۵�ၵᯕ݅.

ᦿɡᯱ᮹�ᮁ ᔍᖒ
 ⦽ɡಽ�ᱢᨕӹaʑᨱ۵�‘ᦥ
ᜅ❭✙ᔑ�vs ᦥᜅ❭௝ḥ’ ᯕ
ӹ�‘ɡ൉┱ᔑ�vs ɡ൉┡ၝ’ŝ�
zᯕ�እ᜘⦽�ᦿ�ɡᯱෝ�ḡܭ�
ᦥၙיᔑᯕ�᳕ ᰍ⧕�ၵ௭Ḣ⦹
ḡ�ᦫ݅.
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⎵ࠩ�⇵ು⩶
Schema 1

⎵ࠩ⢽

⦽�ჩᨱ�᪥ᄞ⦹í�᫙ᬑಅ�⦹ḡ�ᦫᦥࠥ݅ࡽ�

᪅ෙ἞�ɝÑෝ�⦽ჩ�ᙺḡ⦽�⬥, Ʊᰍ�ԕᨱᕽ�ĥᗮ�ᱲ⦹݅�ᅕ໕�ᙺࢁݍ�äᯕ݅.

ᦥၙיᔑŝ�᧞ᨕݡ�᮲�

① ᫝἞ࢱ��v �� [ᩩᱽ�1 – ኩ⋙�₥ᬑʑ]

໦⋎ ᧞ᨕ

᦭௝ܭ

ᦥᯕᗭඹᝁ

ඹᝁ

ີ᝙ᯕ᪅ܭ

⟹ܱ᦭௝ܭ

⥥೅ฑ

ᖙฑ

✙౩᪅ܭ

ၽฑ

                                         

 ၽᮭ᮹�ℌ�ɡᯱෝ�঑ᕽ�໦໦ࡹᨩᮝܩ�ၽᮭᮝಽ�ᦵʑ⦹ᯱ.

ᦥၙיᔑ�᧞ᨕ᪡�ɝÑ

໦⋎ 3ᯱ 1ᯱ ɝÑ

᦭௝ܭ Ala A ⧉⮵�޵

ᦥ෕ḡܭ Arg R
ၽᮭ�

(Ar ≒ R)
ᦥᜅ❭௝ḥ Asn N  N ⡍⧉
ᦥᜅ❭✙ᔑ Asp D  A ɝ⃹
᜽ᜅ▭ᯙ Cys C ᮁᯝ�C
ɡ൉┱ᔑ Glu E  G ɝ⃹
ɡ൉┡ၝ Gln Q Q-tamine

ɡญᝁ Gly G ⧉⮵�޵
⯩ᜅ❑ॹ His H ᮁᯝ�H
ᦥᯕᗭඹᝁ Ile I ᮁᯝ�I

ඹᝁ Leu L ⧉⮵�޵
௝ᯕᝁ Lys K  L ɝ⃹

ີ᝙ᯕ᪅ܭ Met M ᮁᯝ�M

⟹ܱ᦭௝ܭ Phe F
ၽᮭ�

(Ph ≒ F)
⥥೅ฑ Pro P ⧉⮵�޵
ᖙฑ Ser S ᮁᯝ�S

✙౩᪅ܭ Thr T ⧉⮵�޵
✙พ☁❱ Trp W ൉⥥�Ǎ᳑

┡ᯕಽᝁ Tyr Y
ၽᮭ

(Ty ≒ Y)
ၽฑ Val V ᮁᯝ�V

3ᯱ�᧞ᨕ�vs 1ᯱ�᧞ᨕ
 ⦺ĥᨱᕽ۵�3ᯱಽ�Ǎᖒࡽ�᧞
ᨕa޵��ᅕ⠙ᱢᮝಽ�ᔍᬊࡹ
ʑᨱ�3ᯱ�᧞ᨕa޵��ᯖᙺ⦹݅
໕�3ᯱ�᧞ᨕಽ�⧕ᱽ⧕ࠥ�ྕ ႊ
⦹݅.

 ݅อ�ᬑญ۵ݡ�⦺�ŝᱶ�᜽⨹
ᯕ�ᦥܭ�ᔾ໦ŝ⦺�ᙹ܆(ԕᝁ)
ᯕ�༊⢽ᯕʑᨱ�aɪᱢ�1ᯱ�᧞
ᨕෝ�ᦵʑ⦹ʑෝ�ǭᮁ⦽݅. 

 1ᯱ�᧞ᨕa�ᦥၙיᔑ�ᕽᩕᮥ�
ʑಾ⦹Ł�⬥ᅕෝ�ᦶ⇶⦹۵ߑ��
ᯩᨕ�᳑ɩ޵��⠙ญ⦹ʑ�ভྙ
ᯕ .݅

ᩩᱽ�1 ᱶݖ
 ₉ಡݡಽ
 A, I, L, M, F, P, S, T, V
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⎵ࠩ�⇵ು⩶
Schema 4

ᮁᱥᯱ�࠭ ᩑᄡᯕ

 

 ᔾ໦ŝ⦺�IIᨱᕽ�⇽ᱽ۵�ᮁࡹ ᱥᯱ�࠭ ᩑᄡᯕ۵�Ⓧí�݅ ᮭ�ᖙ�aḡಽ�ӹ݅ڽ.

 “ᩝʑ�⊹⪹, ᩝʑ�ᔞ᯦, ᩝʑ�đᝅ”

 əญŁ�ᯕෝ�ᖙᇡᱢᮝಽ�❭ᦦ⦹໕�݅ ᮭŝ�z݅.

[Substitution : ⊹⪹] 

 ① Transition mutation (Ts)

  ᩝʑ�⊹⪹�࠭ ᩑᄡᯕ�ᵲ�(Łญ᮹�}ᙹ�ʑᵡ) zᮡ�ĥᩕ᮹�ᩝ ʑಽ�⊹⪹۵�࠭ࡹ ᩑᄡᯕᯕ݅.

  (㊸→㊸�or ㍼→㍼)

  ᖙฑᮥ�ᦵ⪙⪵⦹۵�⎵ࠩᮥ�ᱽ ᫙⦹Ł

  ⎵ࠩᨱᕽ�ᵲℊᖒᯕ�ӹ┡ӹí�⦹۵�ᩝ ʑ۵�ℌ�ჩṙ�ᩝ ʑ᪡�ᖙ�ჩṙ�ᩝ ʑᯕ݅.

  əᵲ�ᖙ�ჩṙ�ᩝ ʑa�ᄡ࠺ᖒᯕ�᳡޵��v⦹݅.

  

  (ᯕ۵�ᩝ ʑa�⊹⪹ࡹᨕࠥ�zᮡ�ᦥၙיᔑᮥ�ᦵ⪙⪵⧁�ᙹ�ᯩ ᮭᮥ�᮹ၙ⦽݅.) 

  (ℌ�ჩṙ�ᩝ ʑ᮹�Ğᬑ�ᦥ෕ḡܭŝ�ඹᝁ᮹�Ğᬑอ�⧕݅ࡽݚ.) 

  ⎵ࠩ᮹�ᖙ�ჩṙ�ᩝ ʑᨱ�Tsa�ᯝᨕԁ�Ğᬑ

  Ḿᙹ�}᮹�⎵ࠩᯕ�1}᮹�ᦥၙיᔑᮥ�ḡᱶ⧁�ভ�ᦥၙיᔑᨱ�ᄡ⪵a�ᯝᨕӹḡ�ᦫ۵݅.

ᮁᱥᯱ�࠭ ᩑᄡᯕ�ᕽᚁ�ႊ᜾
 Ʊᮂŝᱶ�ԕᨱᕽ�࠭ᩑᄡᯕ
ෝ�ᖙᇡᱢᮝಽ�a෕⊹ḡ�ᦫᦥ�
ᮁᱥ⦺�ԕᬊŝ�⠪aᬱᨱᕽ�ʑ
⦹�ԕᬊᮥ�ၵ┶ᮝಽ�ᕽᚁࡽ⇽
ᩡ݅.  

ᖙฑ(S, Ser)
 ᖙฑ᮹�Ğᬑ, ⎵ࠩ�ᵲ�ᮁ ᯝ⦹
í�⎵ࠩ᮹ࢱ��ჩṙ�ᩝ ʑa�2᳦
ඹᯕ݅.
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Schema 5

ᦥၙיᔑ�(}ᙹ, ᮁྕ, ᳦ඹ, əญŁ�ᙽᕽ)

 

① ᦥၙיᔑ᮹�}ᙹ

 bb᮹�Ğᬑᨱᕽ�ᨕਜí�ᦥၙיᔑ᮹�}ᙹa�ᄡ⦹۵ḡ�ᔕ⠕ᅕᯱ.

①-ⓑ Frameshift ࠭ᩑᄡᯕ�

 ᦥၙיᔑ�}ᙹ۵�᷾ a⦹Ñӹ, qᗭ⦹Ñӹ, ᯝᱶ⦹݅.

 ঑௝ᕽ�3aḡ�Ğᬑಽ�ᇥඹ⧁�ᙹ�ᯩ ݅.

★①-ⓑ-(3) ᦥၙיᔑ�}ᙹ�ᯝᱶ

  ᦿᕽ�݉ ႒ḩ�ᦵ⪙⪵�ᇡ᭥ᨱᕽ�⊹⪹�࠭ ᩑᄡᯕa�ᯝᨕԁ�Ğᬑ�ჩᩎ✡᮹�᭥⊹a�ᄡ⦹ḡ�ᦫ

 ᦥ�ᦥၙיᔑ�}ᙹa�ᯝᱶ⦽�Ğᬑෝ�Ŗᇡ⧩݅.

  ᯕ᪡�እ᜘⦹í�݉ ႒ḩ�ᦵ⪙⪵�ᇡ᭥ᨱᕽ�n}᮹�ᩝ ʑa�ᔞ᯦ࡹŁ, n}᮹�ᩝ ʑa�đᝅࡹ໕

 ᳦đ�⎵ࠩᮥ�ᦵ⪙⪵⦹۵�ᩝ ʑ�ᕽᩕ�ᇡ᭥a�əݡಽ�ᮁ ḡࡹᨕ�ᦥၙיᔑ�}ᙹa࠺�ᯝ⦹݅. 

  ੱ⦽�3k±1}᮹�ᩝ ʑa�ᔞ᯦�ੱ ۵�đᝅࡹᨩ۵ߑ�ᄡ⩶ࡽ�ჩᩎ✡�ԕᨱ�ᔩಽᬕ�᳦ đ�⎵ࠩᮥ

 ᦵ⪙⪵⦹۵�ᇡ᭥a�᳕ ᰍ⦽݅໕�ᦥၙיᔑ�}ᙹa�ᯝᱶ⧁�ᙹ�ᯩ ݅.

  ݅ᮭ�ᔍᝅᮡ�ᯱ ᵝ�ʑ⇽ࡹᨩŁ�ᮁ ᬊ⦹í�⪽ᬊם�ܩࡹญෝ�ᱶ⪶⯩�ᯕ⧕⦽�⬥�⪽ᬊ⦹ .ᯱ

[ᱥᱽ]

① ᮁᱥᯱ�ԕᨱᕽ�ᩝ ʑ�+n ࠭ᩑᄡᯕ᪡�ᩝ ʑ�–n ࠭ᩑᄡᯕa�༉ࢱ�ᯝᨕԉ

⫊ᯝ⦽�ᔢ࠺�ᔑ�}ᙹaיǑŝ�ᝅ⨹Ǒ᮹�ᦥၙ᳑ݡ ②

③ ݅ෙ�࠭ ᩑᄡᯕ۵�ᯝᨕӹḡ�ᦫᦹ݅�(≒ ࠭ᩑᄡᯕ᪡�⬥ᅕǑᯕ�1 : (᮲ݡ 1

⇒ ᳦đ�⎵ࠩᮥ�ᦵ⪙⪵⦹۵�ᩝ ʑ�ᕽᩕ�ᇡ᭥a࠺�ᯝ⦹݅.

⇒ ᱶႊ⨆�ჩᩎŝ�ᩎႊ⨆�ჩᩎᯕ�a܆⦹݅.

⇒ ࠭ ᩑᄡᯕ�⬥ᅕǑᯕ�ᦶ⇶ࡹŁ, ᦶ⇶ࡽ�ᇡ᭥ෝ�ᱽ ᫙⦽�ᩝ ʑ�ᕽᩕᯕ�ᦵ⪙⪵⦹۵�ᦥၙיᔑᮡ�ᄡ⦹

ḡ�ᦫ۵݅. əᨱ�঑௝�ᄡ⩶ࡽ�ჩᩎ✡ᯕ�đᱶࡹŁ, ࠭ᩑᄡᯕ�⬥ᅕa޵�ᬒ�ᦶ⇶݅ࡽ.

᳦đ�⎵ࠩ᮹�ᩝ ʑ�ᕽᩕ
 ᳦đ�⎵ࠩᮥ�ᦵ⪙⪵⦹۵�ᕽ
ᩕᨱ�࠭ ᩑᄡᯕa�ᯝᨕӹ�ᩝ ʑ�
ᕽᩕ�ᯱ ℕ۵�UGA᪡�UAG᪡�
zᯕ�݅ෝ�ᙹ�ᯩᮝӹ�᳦đࡹ
۵�᭥⊹۵࠺�ᯝ⦹݅.
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