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≈—°…≥–‡©æ“–¢Õßß“π‡¢’¬π‡™‘ß«‘™“°“√ “¢“«‘∑¬“»“ µ√å
ª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈∑—Ë«‰ª·≈–ª√–‡¿∑∑’ËºŸâÕà“π∑’Ë‡ªìπ∫ÿ§§≈
„π·«¥«ß«‘∑¬“»“ µ√å
THE DISTINCTIVE CHARACTERISTICS OF NON-SPECIALIST TEXT AND
SPECIALIST TEXT IN SCIENTIFIC ARTICLES

∑—»π’¬å ‡¡¶∂“«√«—≤π“
¿“§«‘™“¿“…“Õ—ß°ƒ…∏ÿ√°‘® §≥–»‘≈ª»“ µ√å ¡À“«‘∑¬“≈—¬Õ—  —¡™—≠

∫∑§—¥¬àÕ
ß“π«‘®—¬π’È¡ÿàß«‘‡§√“–Àå≈—°…≥–‡©æ“–¢Õßß“π‡¢’¬π‡™‘ß«‘™“°“√ “¢“«‘∑¬“»“ µ√å 2 ª√–‡¿∑ §◊Õ

ß“π‡¢’¬π∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈∑—Ë«‰ª ·≈–∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈„π·«¥«ß«‘∑¬“»“ µ√å ºà“π°“√„™âÕÿª≈—°…≥å ¢âÕ¡Ÿ≈

∑’Ë„™â„π°“√«‘®—¬¡“®“°ß“π‡¢’¬π«‘™“°“√ 2 ª√–‡¿∑ §◊Õ «“√ “√«‘™“°“√ “¢“«‘∑¬“»“ µ√å ”À√—∫ºŸâÕà“π∑’Ë

‡ªìπ∫ÿ§§≈∑—Ë«‰ª çNewScientisté ·≈–«“√ “√«‘™“°“√ “¢“«‘∑¬“»“ µ√å ”À√—∫ºŸâÕà“π∑’Ë‡ªìπ∫ÿ§§≈„π·«¥«ß

«‘∑¬“»“ µ√å çNatureé ‚¥¬§—¥‡≈◊Õ°‡©æ“–∫∑§«“¡∑’Ë‡°’Ë¬«¢âÕß°—∫‡√◊ËÕß Protein Synthesis

º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈æ∫«à“ß“π‡¢’¬π∑—Èß 2 ª√–‡¿∑ ¡’≈—°…≥–‡©æ“–·µ°µà“ß°—π °≈à“«§◊Õ

ß“π‡¢’¬πª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈∑—Ë«‰ª®–æ∫°“√„™âÕÿª≈—°…≥å∑’ËÀ≈“°À≈“¬°«à“ ∑—Èß„π·ßà®”π«π·≈–√Ÿª·∫∫

æ∫°“√„™â‡§√◊ËÕßÀ¡“¬Õ—≠ª√–°“»‡æ◊ËÕ· ¥ßÕÿª≈—°…≥å ´÷Ëß≈—°…≥–‡™àππ’È‰¡àæ∫„πß“π‡¢’¬πª√–‡¿∑∑’ËºŸâÕà“π

∑’Ë‡ªìπ∫ÿ§§≈„π·«¥«ß«‘∑¬“»“ µ√å

ß“π‡¢’¬πª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈„π·«¥«ß«‘∑¬“»“ µ√å æ∫°“√„™âÕÿª≈—°…≥åÕ¬à“ß®”°—¥ ∑—Èß„π·ßà

®”π«π∑’Ë‰¡à¡“°·≈–√Ÿª·∫∫∑’Ë¡—°‡ªìπ§”‡¥’Ë¬« ‚¥¬∑ÿ°§”∑’Ëæ∫∂Ÿ°„™â„π§«“¡À¡“¬µ“¡µ—«Õ—°…√‰¡à„™â„π

§«“¡À¡“¬‡™‘ßÕÿª≈—°…≥åÕ’°µàÕ‰ª

§” ”§—≠: Õÿª≈—°…≥å, ¢Õ∫‡¢µ‡ªÑ“À¡“¬, ¢Õ∫‡¢µµâπ∑“ß, §«“¡À¡“¬‡™‘ß‡ª√’¬∫, §«“¡À¡“¬À≈—°

Abstract
This research aims at investigating the distinctive characteristics of scientific articles in

2 types, for those who are not in the scientific field and who are in the scientific field. The analysis

is based on a case study of the application of metaphors describing the genetic code and protein

analysis in three Specialist çNatureé and three Non- specialist scientific articles çNewScientisté

The results revealed that the two types have their own characteristics. There were more various

quantities and forms of metaphor in Non-specialist texts as well as the use of the quotation to signal for
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the metaphor, which was not found in the other type. For Specialist texts, metaphors were used in more

restricted way, both in number and forms, in addition, most of them appeared in the simple word forms

and used as literal concepts rather than figurative concepts

Keywords:  Metaphor, Target domain, Source domain, Figurative meaning, Literal meaning

∫∑π”
Õÿª≈—°…≥å À¡“¬∂÷ß °“√‡ª√’¬∫‡∑’¬∫‚¥¬

Õ‘ß§«“¡À¡“¬À≈—°‰«â‡ªìπ·π«¬÷¥†‚¥¬∑—Ë«‰ª·≈â«

°“√„™â§«“¡À¡“¬‡ª√’¬∫®–‰¡à‰¥â§«“¡À¡“¬∑’Ëµ√ß

‰ªµ√ß¡“µ“¡µ—«Õ—°…√†·µà®–‡ªìπ°“√°≈à“«∂÷ß

§ÿ≥ ¡∫—µ‘∫“ßÕ¬à“ß¢Õß§«“¡À¡“¬À≈—°‡∑à“π—Èπ [1]

Õÿª≈—°…≥å‰¡àæ’¬ß·µàæ∫‡ÀÁπ‰¥â„π√–∫∫

¿“…“‡∑à“π—Èπ ·µà¬—ßæ∫‰¥â„π™’«‘µª√–®”«—π‚¥¬∑—Ë«‰ª

‡ªìπ ‘Ëß∑’Ë¡’Õ¬Ÿà„π§«“¡§‘¥  °“√°√–∑”·≈–°√–∫«π°“√

 √â“ß¡‚π∑—»πå (Conceptual system) ¢Õß¡πÿ…¬å

‡ªìπæ◊Èπ∞“π∑’Ë∑”„Àâ¡πÿ…¬å§‘¥·≈–°√–∑” ‘Ëßµà“ßÊ ‰¥â

¥—ßπ—Èπ °“√»÷°…“Õÿª≈—°…≥å®÷ß∑”„Àâ‡√“‡¢â“„®

ª√“°Ø°“√≥å∑“ß§«“¡§‘¥¢Õß¡πÿ…¬å‰¥â«à“‡ªìπ

Õ¬à“ß‰√ §‘¥Õ¬à“ß‰√ ¡Õß‚≈°Õ¬à“ß‰√ [2]

®“°§«“¡ ”§—≠¢â“ßµâπ®÷ßæ∫«à“ ß“π«‘®—¬

‡°’Ë¬«°—∫Õÿª≈—°…≥å ‰¥â√—∫§«“¡ π„®Õ¬à“ß°«â“ß

¢«“ß„π·«¥«ß¿“…“»“ µ√å Õ“∑‘ß“π«‘®—¬‡√◊ËÕß

°“√„™âÕÿª≈—°…≥å „π°“√‡√’¬π°“√ Õπ√–¥—∫

¡À“«‘∑¬“≈—¬ª√–‡∑»Õ—ß°ƒ… [3] Õÿª≈—°…≥å

„π°“√‡√’¬π°“√ Õπ [4] °“√ √â“ßÕÿ¥¡§µ‘ (ideology)

®“°Õÿª≈—°…≥å„πß“π‡¢’¬πª√–‡¿∑¢à“« [5] °“√

·ª≈§«“¡À¡“¬Õÿª≈—°…≥å [6] Õÿª≈—°…≥å„π∫∑

¿“æ¬πµ√å [7] ·≈–Õÿª≈—°…≥å·≈–ª√–µ‘¡“°√√¡

(iconicity) [8]

Õ¬à“ß‰√°Áµ“¡ ß“π«‘®—¬‡°’Ë¬«°—∫Õÿª≈—°…≥å

„π “¢“Õ◊Ëπ ‡™àπ «‘∑¬“»“ µ√å æ∫«à“¡’°“√»÷°…“‰«â

‰¡à¡“°π—° ‚¥¬ à«π„À≠à‡πâπª√–‡¿∑ √Ÿª·∫∫ ·≈–

Àπâ“∑’Ë¢ÕßÕÿª≈—°…≥å„πª√‘ ‡©∑∑’ËºŸâ ‡¢’¬πºŸâÕà“π

‡ªìπ∫ÿ§§≈„π·«¥«ß«‘∑¬“»“ µ√å ‚¥¬‰¡à»÷°…“

Õÿª≈—°…≥å„πª√‘‡©∑∑’ËºŸâ‡¢’¬π‡ªìπ∫ÿ§§≈„π·«¥«ß

«‘∑¬“»“ µ√å·µàºŸâÕà“π‡ªìπ∫ÿ§§≈∑—Ë«‰ª ‰¡à√«¡∂÷ß

ß“π«‘®—¬¢Õß∫Õ¬¥å (Boyd) [9] ·≈–π—¥ —π (Knudson)

[10]

∫Õ¬¥å (Boyd) [9] „Àâ§«“¡ ”§—≠°—∫

Õÿª≈—°…≥å„πª√‘‡©∑∑’ËºŸâ‡¢’¬π‡ªìπ∫ÿ§§≈„π·«¥«ß

«‘∑¬“»“ µ√å·µàºŸâÕà“π‡ªìπ∫ÿ§§≈∑—Ë«‰ª ‚¥¬µ—Èß‡ªìπ

¢âÕ —ß‡°µ‰«â„πº≈°“√«‘®—¬«à“Õÿª≈—°…≥å∑’Ëæ∫„πß“π

‡¢’¬π‡™‘ß«‘™“°“√ “¢“«‘∑¬“»“ µ√å “¡“√∂®”·π°

‰¥â‡ªìπ 2 ª√–‡¿∑ §◊Õ Theory-constructive

metaphor ·≈– Pedagogical metaphor ‚¥¬¡Õß«à“

Õÿª≈—°…≥å∑—Èß Õßª√–‡¿∑π’È®”·π°ÕÕ°®“°°—π‰¥â

‚¥¬„™â‡°≥±å‡√◊ËÕß§«“¡ “¡“√∂„π°“√∂Õ¥§«“¡

‡ªìπÀ≈—° °≈à“«§◊Õ Theory-constructive metaphor

À¡“¬∂÷ß Õÿª≈—°…≥å∑’Ë ‰¡à “¡“√∂∂Õ¥§«“¡

(paraphrase) ‰¥â‚¥¬¡’§«“¡À¡“¬‡¥‘¡∑ÿ°ª√–°“√

‡π◊ËÕß®“°¡’§«“¡‡ªìπ‡Õ°¿“æ ‰¡à “¡“√∂∂Ÿ°·∑π

∑’Ë‰¥â¥â«¬°“√Õ∏‘∫“¬§«“¡ ‰¥â·°à §”∑’Ë‡ªìππ‘¬“¡»—æ∑å

„π∑“ß«‘∑¬“»“ µ√å  à«π Non-theory-constructive

metaphor (Pedagogical / Exegetical metaphor)

À¡“¬∂÷ß Õÿª≈—°…≥å∑’Ë “¡“√∂∂Õ¥§«“¡‰¥â ‚¥¬

°“√Õ∏‘∫“¬§«“¡ ‚¥¬¡’§«“¡À¡“¬‡¥‘¡∑ÿ°ª√–°“√

‡π◊ËÕß®“°‰¡à¡’§«“¡‡ªìπ‡Õ°¿“æ æ∫‰¥â„π√Ÿª°“√

Õ∏‘∫“¬§«“¡À¡“¬¢Õß§”»—æ∑åÕ◊Ëπ

π—¥ —π (Knudson) [10] «‘®“√≥å¢âÕ —ß‡°µ

¢Õß∫Õ¬¥å ‚¥¬¡Õß«à“·∑â®√‘ß·≈â«‡√“‰¡à “¡“√∂

·∫àßª√–‡¿∑¢ÕßÕÿª≈—°…≥å∑’Ëæ∫‰¥â  ‡π◊ËÕß®“°∂âÕ¬§”
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· ¥ßÕÿª≈—°…≥å‡¥’¬«°—π Õ“®∂Ÿ°∂Õ¥§«“¡‰¥âÀ√◊Õ

‰¡àπ—Èπ ¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬µà“ßÊ ‡™àπ ª√‘∫∑ «—µ∂ÿª√– ß§å

¢ÕßºŸâ‡¢’¬π·≈–ª√–‡¿∑¢Õßª√‘‡©∑∑’Ëæ∫ ¥—ßπ—Èπ

°“√√–∫ÿ«à“‡ªìπÕÿª≈—°…≥åª√–‡¿∑„¥ ‚¥¬æ‘®“√≥“

®“°∂âÕ¬§”· ¥ßÕÿª≈—°…≥å·µà‡æ’¬ßÕ¬à“ß‡¥’¬«

‚¥¬‰¡à§”π÷ß∂÷ßªí®®—¬‡À≈à“π’È®÷ß‰¡àÕ“®°√–∑”‰¥â

ª√–‡¥Áπ∑’Ë¬—ß‰¡à‰¥â¢âÕ √ÿªπ’È∂◊Õ«à“¡’§«“¡

 ”§—≠°—∫·«¥«ß«‘∑¬“»“ µ√å ‡π◊ËÕß®“°¢âÕ‡∑Á®®√‘ß

∑“ß«‘∑¬“»“ µ√åπ—Èπ‰¡àÀ¬ÿ¥π‘Ëß ¡’°“√§âπæ∫ ‘Ëß„À¡àÊ

Õ¬Ÿà‡ ¡Õ ®÷ßÕ“®°≈à“«‰¥â«à“ °“√»÷°…“ª√“°Ø°“√≥å

∑“ß§«“¡§‘¥„π “¢“«‘∑¬“»“ µ√åºà“πÕÿª≈—°…≥å

π—Èπ‡ªìπ ‘Ëß®”‡ªìπ ·≈– “¡“√∂∑”„Àâ‡ÀÁπ≈—°…≥–

‡©æ“–„πß“π‡¢’¬π‡™‘ß«‘™“°“√∑’Ëæ∫‰¥â ¥—ßπ—Èπß“π

«‘®—¬π’È®÷ß¡ÿàß»÷°…“‡æ◊ËÕÀ“§”µÕ∫«à“≈—°…≥–‡©æ“–

¢Õßß“π‡¢’¬π‡™‘ß«‘™“°“√ “¢“«‘∑¬“»“ µ√å

ª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈∑—Ë«‰ª (Non-specialist

articles) ·≈–∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈„π·«¥«ß«‘∑¬“»“ µ√å

(Specialist articles) «à“‡À¡◊ÕπÀ√◊Õµà“ß°—πÀ√◊Õ‰¡à

Õ¬à“ß‰√ ‚¥¬º≈°“√«‘®—¬∑’Ë‰¥â “¡“√∂π”‰ª„™â‡ªìπ

·π«∑“ß„π°“√®—¥∑”«“√ “√„π·ßà°“√‡≈◊Õ°„™â§”

∑’Ë‡À¡“– ¡°—∫ª√–‡¿∑¢ÕßºŸâÕà“π

«—µ∂ÿª√– ß§å°“√«‘®—¬
‡æ◊ËÕ«‘‡§√“–Àå≈—°…≥–‡©æ“–¢Õßß“π‡¢’¬π

‡™‘ß«‘™“°“√ “¢“«‘∑¬“»“ µ√å 2 ª√–‡¿∑ §◊Õ ß“π

‡¢’¬π∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈∑—Ë«‰ª (Non-specialist

articles) ·≈–ß“π‡¢’¬π∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈„π·«¥«ß

«‘∑¬“»“ µ√å (Specialist articles) ºà“πÕÿª≈—°…≥å

«‘∏’¥”‡π‘π°“√«‘®—¬
°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

ß “π«‘ ®— ¬ π’È ‡ °Á ∫ ¢â Õ ¡Ÿ ≈ Õÿ ª ≈— °…≥å ® “°

ß“π‡¢’¬π«‘™“°“√ 2 ª√–‡¿∑ §◊Õ ‚¥¬‡≈◊Õ°»÷°…“

®“°«“√ “√ çNewScientisté ∑’Ë„™â‡ªìπµ—«·∑π¢Õß

«“√ “√«‘™“°“√ “¢“«‘∑¬“»“ µ√å ”À√—∫ºŸâÕà“π

∑’Ë‡ªìπ∫ÿ§§≈∑—Ë«‰ª ·≈–«“√ “√ çNatureé ∑’Ë„™â‡ªìπ

µ—«·∑π¢Õß«‘™“°“√ “¢“«‘∑¬“»“ µ√å ”À√—∫ºŸâÕà“π

∑’Ë‡ªìπ∫ÿ§§≈„π·«¥«ß«‘∑¬“»“ µ√å ∑—Èßπ’È§—¥‡≈◊Õ°

‡©æ“–∫∑§«“¡∑’Ë ‡°’Ë ¬«¢âÕß°—∫‡√◊Ë Õß Protein

Synthesis ‡π◊ËÕß®“°‡ªìπª√–‡¥Áπ∑’Ë‰¥â√—∫§«“¡ π„®

„π«ß°“√«‘∑¬“»“ µ√åÕ¬à“ßµàÕ‡π◊ËÕßµ—Èß·µàÕ¥’µ

®πªí®®ÿ∫—π

ºŸâ«‘®—¬‡≈◊Õ°»÷°…“®“°∫∑§«“¡„π«“√ “√

·µà≈–ª√–‡¿∑Õ¬à“ß≈– 3 ∫∑§«“¡ √«¡∫∑§«“¡

∑’Ë»÷°…“∑—Èß ‘Èπ 6 ∫∑§«“¡ ∑’Ëµ’æ‘¡æå√–À«à“ßªï

§.». 2008›2009 ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈Õÿª≈—°…≥å

∑’Ëæ∫„πª√‘∫∑°“√„™â®√‘ß¥—ßπ’È

π‘µ¬ “√ NewScientist ‡≈◊Õ°»÷°…“®“°

∫∑§«“¡‡√◊ËÕß çRecipes for life: How genes evolveé

[11] çDid life begin in a pool of acidic gloop?é

[12] ·≈– çBlood tests could eliminate Downûs

miscarriage riské [13]

π‘µ¬ “√ Nature ‡≈◊Õ°»÷°…“®“°∫∑§«“¡

‡√◊ËÕß çGene Expression and Regulationé [14]

çChromosomes and Cytogeneticsé [15] ·≈–

çRNA Transcription by RNA Polymerase:

Prokaryotes vs Eukaryotesé [16]

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

°“√«‘‡§√“–ÀåÀ“Õÿª≈—°…≥å∑’Ëª√“°ØÕ¬Ÿà„π

·µà≈–∂âÕ¬§”· ¥ßÕÿª≈—°…≥å ´÷ËßÕ“®Õ¬Ÿà„π√Ÿª§” «≈’

À√◊Õ ”π«π„™â‡°≥±å‡√◊ËÕß§«“¡‰¡à‡¢â“°—π∑“ß§«“¡

À¡“¬¢Õß metaphorical focus/vehicle „π∂âÕ¬§”

· ¥ßÕÿª≈—°…≥å ‚¥¬∂◊Õ«à“§” «≈’ À√◊Õ ”π«π∑’Ë¡’

§«“¡À¡“¬‰¡à‡¢â“°—π∑“ß§«“¡À¡“¬¢Õß§”Õ◊ËπÊ

∑’ËÕ¬Ÿà„πª√‘∫∑‡¥’¬«°—π‡ªìπÕÿª≈—°…≥å

°“√æ‘®“√≥“«à“‡¢â“°—π∑“ß§«“¡À¡“¬

À√◊Õ‰¡à ∑”‰¥â‚¥¬‡ªî¥À“§«“¡À¡“¬¢Õß§”∑’Ë‡ÀÁπ
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«à“πà“®–‡ªìπ metaphorical focus/vehicle

„π∂âÕ¬§”· ¥ßÕÿª≈—°…≥å  ∑’Ëª√“°ØÕ¬Ÿà„πæ®π“πÿ°√¡

 ”À√—∫ºŸâÕà“π‚¥¬∑—Ë«‰ª«à“„Àâπ‘¬“¡§«“¡À¡“¬‰«â«à“

Õ¬à“ß‰√ ·≈â«π”§«“¡À¡“¬π—Èπ¡“·∑π∑’Ë„πª√‘∫∑∑’Ë

æ∫«à“‡¡◊ËÕ·ª≈§«“¡·≈â«®–∑”„Àâ‡¢â“„®§«“¡À¡“¬

‚¥¬√«¡¢Õßª√–‚¬§µ√ßµ“¡§«“¡À¡“¬∑’Ë·∑â®√‘ß

¢Õßª√–‚¬§À√◊Õ‰¡à À“°‰¡à‡¢â“„®®–∂◊Õ‡ªìπÕÿª≈—°…≥å

·µàÀ“°‡¢â“„®®–‰¡à∂◊Õ‡ªìπÕÿª≈—°…≥å

º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
Õÿª≈—°…≥å‡°’Ë¬«°—∫ Protein Synthesis ∑’Ëæ∫„πß“π‡¢’¬π‡™‘ß«‘™“°“√ “¢“«‘∑¬“»“ µ√åª√–‡¿∑

∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈∑—Ë«‰ª¡’®”π«π∑—Èß ‘Èπ 18 §” ¥—ßª√“°Ø„πµ“√“ß∑’Ë 1

No. Source Domain Target Domain

1. Recipes Genes

2. Letter Base ™π‘¥„¥™π‘¥Àπ÷Ëß„π 4 ™π‘¥§◊Õ A T(U) C

·≈– G

3. Messenger RNA RNA ™π‘¥Àπ÷Ëß∑’Ë √â“ß¢÷Èπ®“° DNA „ππ‘«‡§≈’¬ 

µàÕ¡“®÷ß‡§≈◊ËÕπµ—«ÕÕ°¡“∑’Ë Ribosome „π Cytoplasm

∑”Àπâ“∑’Ë‡ªìπµ”·Àπàß¬÷¥‡°“–¢Õß tRNA „π°“√

 —ß‡§√“–Àå‚ª√µ’π

4. Cellûs protein making Ribosome

factories

5. Promoter ∫√‘‡«≥µ”·Àπàß„π gene ∑’Ë¬÷¥‡°“–°—∫ protein ·≈–

‡ªìπµ—«°”Àπ¥«à“ gene  à«π„¥®–∑”ß“π„π°“√ √â“ß

RNA

6. Transcribe °“√∂Õ¥√À— æ—π∏ÿ°√√¡

7. Coding sequence Exons

8. Separated junk DNA Introns

9. Frameshift mutation °“√°≈“¬æ—π∏ÿå∑’Ë‡°‘¥¢÷Èπ‡π◊ËÕß®“° nucleotide

∫“ß à«π‡æ‘Ë¡‡¢â“¡“∑”„Àâ “¬ DNA ¬“«¢÷Èπ ‡√’¬°«à“

insertion (°“√ Õ¥·∑√°) À√◊Õ‡°‘¥®“°°“√∑’Ë

nucleotide  ∫“ß à«π Ÿ≠À“¬‰ª ∑”„Àâ “¬ DNA

 —Èπ≈ß ‡√’¬°«à“ deletion (°“√À≈ÿ¥À“¬)

10. Reading frame Reading codon - √À— ‡∫  3 µ—«∫π mRNA

∑’Ë‡ªìπµ—«°”Àπ¥‚ª√µ’π∑’Ë®–∂Ÿ° √â“ß¢÷Èπ

11. Read °“√∑’Ë tRNA ·ª≈√À— ‡∫ ∑’ËÕ¬Ÿà∫π “¬ mRNA

µ“√“ß∑’Ë 1 Õÿª≈—°…≥å∑’Ëæ∫„πß“π‡¢’¬π‡™‘ß«‘™“°“√ “¢“«‘∑¬“»“ µ√åª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈∑—Ë«‰ª
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No. Source Domain Target Domain

12. Double strand ≈—°…≥–¢Õß DNA ™π‘¥§Ÿà ·µà≈–‡ âπª√–°Õ∫¥â«¬

‚¡‡≈°ÿ≈ nucleotide ‡™◊ËÕ¡µàÕ°—π ≥ µ”·Àπàß∑’Ë‡∫ 

‡¢â“§Ÿà°—π‰¥â

13. Transfer RNA RNA ™π‘¥Àπ÷Ëß∑’Ë¡’≈—°…≥–æ‘‡»… §◊Õ ®–¡’∫√‘‡«≥∑’Ë¡’

‡∫  3 µ—« (triplet code) ‡√’¬°«à“ anticodon ∑’Ë®–

‡¢â“§ŸàÀ√◊Õ®—∫°—∫‡∫  3 µ—« (codon) ´÷Ëß‡ªìπ√À— 

æ—π∏ÿ°√√¡∫π mRNA

14. Protein recipe copied mRNA

from DNA

15. Three-letter codon ‡∫  3 µ—« (triplet code) „π mRNA ∑’Ë„™â°”Àπ¥‡ªìπ

√À— ¢Õß°√¥Õ–¡‘‚π 1 ™π‘¥ A ‡™àπ UGU ‡ªìπ√À— 

¢Õß°√¥Õ–¡‘‚π‡´Õ√’π

16. Instruction ™ÿ¥¢Õß‡∫  3 µ—«∑’Ë‡ªìπ§” —Ëß„π°“√°”Àπ¥™π‘¥

¢Õß°√¥Õ–¡‘‚π∑’Ë®–∂Ÿ° √â“ß

17. Cellular factories Ribosome

„π¢≥–∑’Ëß“π‡¢’¬πª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈„π·«¥«ß«‘∑¬“»“ µ√åæ∫°“√„™âÕÿª≈—°…≥å

∑’Ë‰¡àÀ≈“°À≈“¬¥—ßª√“°Ø„πµ“√“ß∑’Ë 2

No. Source Domain Target Domain

1. Transfer RNA RNA ™π‘¥Àπ÷Ëß∑’Ë¡’≈—°…≥–æ‘‡»… §◊Õ ®–¡’∫√‘‡«≥∑’Ë¡’

‡∫  3 µ—« (triplet code) ‡√’¬°«à“ anticodon ∑’Ë®–‡¢â“§Ÿà

À√◊Õ®—∫°—∫‡∫  3 µ—« (codon) ÷́Ëß‡ªìπ√À— æ—π∏ÿ°√√¡

∫π mRNA

2. Termination °√–∫«π°“√À¬ÿ¥°“√ √â“ß‚ª√µ’π

3. Transcription °√–∫«π°“√ —ß‡§√“–Àå RNA

4. Translocation °“√∑’Ë tRNA ∑’Ë¡’°√¥Õ–¡‘‚π‡°“–Õ¬Ÿà ‡§≈◊ËÕπ¬â“¬ÕÕ°

®“° A-site ‰ª¬—ß P-site  ·∑π∑’Ë tRNA Õ‘ √–∑’Ë‰¡à¡’

amino acid ‡°“–Õ¬Ÿà

5. Match °“√∑’Ë Triplet code ¢Õß tRNA ‡¢â“§Ÿà°—∫‡∫  3 µ—«

(codon) ∫π mRNA ∑’Ë‡ªìπ§Ÿà¢Õßµπ ∑”„Àâ‡°‘¥

°“√ —ß‡§√“–Àå‚ª√µ’π∑’Ëª°µ‘

µ“√“ß∑’Ë 2 Õÿª≈—°…≥å∑’Ëæ∫„πß“π‡¢’¬π‡™‘ß«‘™“°“√ “¢“«‘∑¬“»“ µ√åª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈ „π·«¥«ß

«‘∑¬“»“ µ√å

µ“√“ß∑’Ë 1 (µàÕ)
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®“°µ“√“ß∑’Ë 1 ·≈– 2 ¢â“ßµâπ  “¡“√∂ √ÿª≈—°…≥–¢ÕßÕÿª≈—°…≥å∑’Ëæ∫„πß“π«‘®—¬∑—Èß 2 ª√–‡¿∑¥—ßπ’È

No. Source Domain Target Domain

6. Mismatch °“√∑’Ë Triplet code ¢Õß tRNA ‡¢â“§Ÿà°—∫‡∫  3 µ—«

(codon) ∫π  mRNA ∑’Ë‰¡à„™à§Ÿà¢Õßµπ ∑”„Àâ‡°‘¥°“√

 —ß‡§√“–Àå‚ª√µ’π∑’Ëº‘¥ª°µ‘

7. Strand  “¬ DNA À√◊Õ RNA ∑’Ëª√–°Õ∫¥â«¬ nucleotide

À≈“¬‚¡‡≈°ÿ≈‡™◊ËÕ¡µàÕ°—π ·µà≈–‚¡‡≈°ÿ≈ª√–°Õ∫¥â«¬

‡∫ ™π‘¥„¥™π‘¥Àπ÷Ëß §◊Õ A T (U) C À√◊Õ G ,

Deoxyribose ( À√◊Õ Ribose) ·≈– Phosphoric acid

8. Reading °“√Õà“π√À— æ—π∏ÿ°√√¡

9. Elongation °√–∫«π°“√ √â“ß polypeptides „Àâ¬“«ÕÕ°‰ª

1. √Ÿª·∫∫¢ÕßÕÿª≈—°…≥å
1.1 Non-specialist text æ∫«à“Õÿª≈—°…≥å

 à«π„À≠àª√“°ØÕ¬Ÿà „π√Ÿª°≈ÿà¡§” (complex

metaphor) ∑’Ë‡°‘¥®“°°“√π”§”»—æ∑åæ◊Èπ∞“π∑’Ë¡’

§«“¡À¡“¬ßà“¬Ê ¡“‡√’¬ßµàÕ°—π ‚¥¬„™â§”ª√– ¡

À√◊Õ°≈ÿà¡§” ÷́Ëß¡’≈—°…≥–§≈â“¬°—π ‡æ◊ËÕÕ∏‘∫“¬

§«“¡À¡“¬¢Õß§”π—Èπ∑—Èß§” ‡™àπ

● Cellûs protein making factories

● Separated junk DNA

● Stop codon

● Reading frame

● Cellular factories

● Protein recipe copied from DNA

● Three-letter codon

1.2 Specialist texts æ∫«à“Õÿª≈—°…≥å

 à«π„À≠àª√“°ØÕ¬Ÿà„π√Ÿª§”‡¥’Ë¬«  ‡™àπ

● Translation ● Match

● Transcription ● Mismatch

● Termination ● Reading

● Translocation ● Strand

 —ß‡°µ‰¥â«à“Õÿª≈—°…≥å∑—ÈßÀ¡¥∑’Ëæ∫‰¥â∂Ÿ°

π”¡“„™â‡ªìππ‘¬“¡»—æ∑å∑“ß«‘∑¬“»“ µ√å ‚¥¬‰¡à‰¥â

 ◊ËÕ§«“¡‡™‘ßÕÿª≈—°…≥åÕ’°µàÕ‰ª ‡æ√“–‡¡◊ËÕ°≈à“«∂÷ß

Õÿª≈—°…≥å¢â“ßµâπºŸâÕà“π∑’Ë ‡ªìπ∫ÿ§§≈„π·«¥«ß

«‘∑¬“»“ µ√å °Á®–‡¢â“„®∑—π∑’«à“ºŸâ‡¢’¬π°”≈—ßæŸ¥∂÷ß

 ‘Ëß„¥‚¥¬‰¡à‰¥â°≈à“«‡ª√’¬∫‡∑’¬∫°—∫Õ’° ‘ËßÀπ÷Ëß

À√◊ÕÕ’°π—¬Àπ÷ËßÕ“®‡ªìπ‡æ√“–ºŸâ‡¢’¬π‰¡à‰¥â¡Õß«à“

Õÿª≈—°…≥å∑’Ëæ∫¡’§«“¡À¡“¬‡™‘ß‡ª√’¬∫ (Figurative

meaning) ·µà¡Õß«à“Õÿª≈—°…≥å∑’Ë „™â°—π∑—Ë«‰ªπ’È

¡’§«“¡À¡“¬À≈—°/§«“¡À¡“¬µ“¡µ—«Õ—°…√ (literal

meaning) ·≈–‰¡àµ’§«“¡‡ªìπÕ¬à“ßÕ◊Ëπ ‡™àπ‡¡◊ËÕ

µâÕß°“√°≈à“«∂÷ß§”«à“ çtranslationé °Á®–∑√“∫«à“

À¡“¬∂÷ß °“√ —ß‡§√“–Àå‚ª√µ’π À√◊Õ§”«à“ çtranscriptioné

À¡“¬∂÷ß ç°√–∫«π°“√ —ß‡§√“–Àå RNA ¢Õß DNA

‚¥¬Õ“»—¬ Enzyme RNA-Polymeraseé ‡∑à“π—Èπ

µ“√“ß∑’Ë 2 (µàÕ)
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2. √–¥—∫§«“¡‡ªìπÕÿª≈—°…≥å
2.1 „πß“π‡¢’¬πª√–‡¿∑ Non-specialist text æ∫«à“ ¡’°“√π”§ÿ≥ ¡∫—µ‘¢Õß ‘ËßÀπ÷Ëß‰ª‡ª√’¬∫‡∑’¬∫

°—∫Õ’° ‘ËßÀπ÷Ëß·≈–· ¥ß„Àâ‡ÀÁπ„π√Ÿª°“√„Àâ§”Õ∏‘∫“¬ ¥—ßµ—«Õ¬à“ß∑’Ë 1

µ—«Õ¬à“ß∑’Ë 1

Ç This occurs when messenger RNA copies of genes-the blueprints sent to

 a cellûs protein making factoriesÇ

®“°¢âÕ¡Ÿ≈¢â“ßµâπ ‰¥âπ”§ÿ≥ ¡∫—µ‘¢Õß Ribosome ∑’Ë‡ªìπ·À≈àßº≈‘µ‚ª√µ’π¢π“¥„À≠à‰ª‡ª√’¬∫°—∫

‚√ßß“π∑’Ë‡ªìπ·À≈àßº≈‘µ ‘Ëß¢Õß ‚¥¬‡ª√’¬∫‡∑’¬∫ Ribosome «à“‡ªìπ ça cellûs protein making factoriesé

µ—«Õ¬à“ß∑’Ë 2

In complex cells, the coding sequence is split into several parts called exons,

separated by longer bits of junk DNA called introns.

°“√‡ª√’¬∫ çintroné ∑’ËÀ¡“¬∂÷ß à«π¢Õß DNA ∑’Ë®–∂Ÿ°µ—¥ÕÕ°‰ª„π°“√·ª≈√À— «à“‡ªìπ çjunk DNAé

‡π◊ËÕß®“°¡’§ÿ≥ ¡∫—µ‘∫“ßÕ¬à“ß√à«¡°—∫∑’Ë¡’„π§”«à“ çjunké §◊Õ ‰¡à‡ªìπ∑’ËµâÕß°“√  „™âª√–‚¬™πå‰¡à‰¥â  ‰¡à¡’ª√–‚¬™πå

µ—«Õ¬à“ß∑’Ë 3

Each amino acid in a protein is specified by three DNA çlettersé

°“√‡ª√’¬∫ çletteré °—∫‡∫ ™π‘¥„¥™π‘¥Àπ÷Ëß§◊Õ A T (U) C À√◊Õ G ‡π◊ËÕß®“°¡’§ÿ≥ ¡∫—µ‘‡À¡◊Õπ°—π

§◊Õ‡¢’¬π¥â«¬µ—«Õ—°…√µ—«„À≠à‡æ’¬ßµ—«‡¥’¬«∑’Ë¡“®“°Õ—°…√µ—«·√°¢Õß™◊ËÕ‡∫ ·µà≈–™π‘¥§◊Õ Adenine, Thymine

(Uracil), Cytosine ·≈– Guanine

µ—«Õ¬à“ß∑’Ë 4

DNA makes RNA, and each three-letter codon of RNA is an instruction to include

one of 20 different amino acid in a protein chain.

‡ª√’¬∫‡∑’¬∫ çtriplet codoné ∫π “¬ RNA «à“‡ªìπ three-letter codon ‡π◊ËÕß®“°¡’≈—°…≥–√à«¡°—π

§◊Õª√–°Õ∫¥â«¬Õ—°…√ 3 µ—« ∑’Ë‡ªìπ√À— ¢Õß‚ª√µ’π∑’Ë®–∂Ÿ° √â“ß¢÷Èπ

µ—«Õ¬à“ß∑’Ë 5

If a mutation shifts the starting point for reading codons-the çreading frameé›

by one base, or by two, the resulting protein sequence will be completely different.

‡ª√’¬∫‡∑’¬∫ reading frame °—∫ reading codon ‡π◊ËÕß®“° frame ·≈– codon ¡’§ÿ≥ ¡∫—µ‘√à«¡°—π§◊Õ

∑”Àπâ“∑’Ë‡ªìπ çÀ≈—°é „Àâ ‘ËßÕ◊Ëπ¡“‡°“–¬÷¥
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2.2 ß“π‡¢’¬πª√–‡¿∑ Specialist texts ‰¡àæ∫°“√„™âÕÿª≈—°…≥å·≈â«µ“¡¥â«¬°“√æ¬“¬“¡„Àâ§”

Õ∏‘∫“¬¥â«¬§”»—æ∑å∑’Ë‡¢â“„®ßà“¬‡™àπ∑’Ëæ∫„π∫∑§«“¡ª√–‡¿∑ Non-specialist texts ¥—ßµ—«Õ¬à“ß∑’Ë 6-9

µ—«Õ¬à“ß∑’Ë 6

çDuring each round of amino-acid chain elongation, codon-anticodon pairing allows

 entry of the correct tRNA into a  A-site.é

µ—«Õ¬à“ß∑’Ë 7

çConsequently, complexes containing codon-anticodon mismatches we made

 in both the E and P stiesé

µ—«Õ¬à“ß∑’Ë 8

çTo further explore these high error rates, they turned to an occasional mistake

that is well documented in living systems: the erroneous translation of AAU codon

into the amino acid lysine, rather than asparagines.é

µ—«Õ¬à“ß∑’Ë 9

çMuch of the recent progressing understanding how gene transcription factors

 interact with chromatinÇé

πÕ°®“°π’È —ß‡°µ‰¥â«à“„π Non-specialist text ¡’°“√„™âÕÿª≈—°…≥å¥—ßµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 3  °“√„™âÕÿª≈—°…≥å Non-specialist text

Source Domain Target Domain

Cellûs protein making factories Ribosome

Three-letter codon Triplet codon

„π¢≥–∑’Ë§”§”‡¥’¬«°—ππ’È„π Specialist text ‰¡àæ∫°“√„™â§”«à“ Ribosome ·≈– Triplet codon  —ß‡°µ

‰¥â®“°°“√∑’Ëæ∫«à“∑ÿ°§√—Èß∑’ËºŸâ‡¢’¬π°≈à“«∂÷ß§”∑—Èß Õßπ’È ®–„™â‡¡◊ËÕ°≈à“«∂÷ß·π«§‘¥∑“ß«‘∑¬“»“ µ√å‡ ¡◊Õπ

‡ªìπ§”∑—∫»—æ∑å ‰¡à¡’°“√¢¬“¬§«“¡µÕπ∑â“¬„π√Ÿª§”Õ∏‘∫“¬‡™àπ∑’Ëæ∫„π Non-specialist text

¥—ßπ—Èπ®÷ß°≈à“«‰¥â«à“Õÿª≈—°…≥å∑’Ëæ∫„π Non-specialist text ¡’√–¥—∫§«“¡‡ªìπÕÿª≈—°…≥å¡“°°«à“

∑’Ëæ∫„πß“πª√–‡¿∑ Specialist text
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3. Àπâ“∑’Ë¢ÕßÕÿª≈—°…≥å
®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈æ∫«à“Àπâ“∑’Ë¢ÕßÕÿª≈—°…≥å„πß“π‡¢’¬π∑—Èß Õßª√–‡¿∑·µ°µà“ß°—π¥—ßπ’È

„πß“π‡¢’¬πª√–‡¿∑ Non-specialist text  —ß‡°µ«à“ Õÿª≈—°…≥å∑’Ëæ∫¡—°„™â‡æ◊ËÕÕ∏‘∫“¬·≈–∫√√¬“¬

·π«§‘¥‡™‘ß«‘∑¬“»“ µ√å ‚¥¬· ¥ß„Àâ‡ÀÁπ§«“¡ —¡æ—π∏å√–À«à“ß·π«§‘¥∑“ß«‘∑¬“»“ µ√å·≈– ‘Ëßµà“ßÊ ∫π‚≈°

∑’Ë‡°’Ë¬«¢âÕß°—∫·π«§‘¥π—ÈπÊ ¥—ßµ—«Õ¬à“ß∑’Ë 10

µ—«Õ¬à“ß∑’Ë 10

çThere are also çpromoteré regions in the front of the coding part, to which other

 proteins bind, and this determines when and in which tissues the gene is turned oné

ºŸâ‡¢’¬π‡™◊ËÕ¡‚¬ß·π«§‘¥ çpromoteré °—∫ çregions in the front of the coding parté ‡æ◊ËÕÕ∏‘∫“¬

·π«§‘¥‡°’Ë¬«°—∫ promoter „ÀâºŸâÕà“π‡¢â“„®¡“°¬‘Ëß¢÷Èπ«à“ À¡“¬∂÷ß ∫√‘‡«≥µ”·Àπàß„π gene ∑’Ë¬÷¥‡°“–°—∫ protein

·≈–‡ªìπµ—«°”Àπ¥«à“ gene  à«π„¥®–∑”ß“π„π°“√ √â“ß RNA

µ—«Õ¬à“ß∑’Ë 11

itûs a bit like swapping every letter for the next one along in the alphabet: the result

is usually gibberish

ºŸâ‡¢’¬π‡™◊ËÕ¡‚¬ß·π«§‘¥‡°’Ë¬«°—∫ base °—∫ letter ·≈– alphabet ‡æ◊ËÕ„ÀâºŸâÕà“π‡¢â“„®·π«§‘¥¢Õß

base ¡“°¢÷Èπ«à“·∑π¥â«¬Õ—°…√¿“…“Õ—ß°ƒ… 1 µ—«∑’ËÀ¡“¬∂÷ß ‡∫ ™π‘¥„¥™π‘¥Àπ÷Ëß„π 4 ™π‘¥§◊Õ A T(U) C

À√◊Õ G µà“ß®“° Specialist texts ∑’Ë‰¡àæ∫°“√· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßÕÿª≈—°…≥å°—∫ ‘Ëßµà“ßÊ ‡æ◊ËÕÕ∏‘∫“¬

„ÀâºŸâÕà“π‡¢â“„®¡“°¬‘Ëß¢÷Èπ æ∫‡æ’¬ß°“√„™âÕÿª≈—°…≥å„π√Ÿª·∫∫§”‡¥’Ë¬« ‡æ◊ËÕÀ¡“¬∂÷ß·π«§‘¥∑“ß«‘∑¬“»“ µ√å

Õ¬à“ß„¥Õ¬à“ßÀπ÷ËßÕ¬à“ß‡©æ“–‡®“–®ß ¥—ßµ—«Õ¬à“ß∑’Ë 12-14

µ—«Õ¬à“ß∑’Ë 12

Çwe nevertheless examined the positioning of the ribosome on the mRNA in

the matched and mismatched ribosome complexesÇ

µ—«Õ¬à“ß∑’Ë 13

Ç and that premature release might have a distinct role during the elongation

phrase of  translation.

µ—«Õ¬à“ß∑’Ë 14

çMuch of the recent progressing understands how gene transcription factors

interact with chromatinÇé
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 √ÿª·≈–Õ¿‘ª√“¬º≈°“√«‘®—¬
®“°°“√»÷°…“«“√ “√«‘™“°“√‡™‘ß«‘∑¬“»“ µ√å

2 ª√–‡¿∑ §◊Õ ª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§∑—Ë«‰ª (Non-

specialist text) ·≈–ª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈„π

·«¥«ß«‘∑¬“»“ µ√å (Specialist text) æ∫«à“ß“π‡¢’¬π

∑—Èß Õßª√–‡¿∑¡’≈—°…≥–‡©æ“–·µ°µà“ß°—π °≈à“«§◊Õ

„π Non-specialist text æ∫°“√„™âÕÿª≈—°…≥å

∑’ËÀ≈“°À≈“¬°«à“∑—Èß„π·ßàª√‘¡“≥·≈–√Ÿª·∫∫

‚¥¬Õ“®ª√“°Ø„π√Ÿª§”‡¥’Ë¬«Ê §”ª√– ¡ À√◊Õ°≈ÿà¡

§”°Á‰¥â ‡π◊ËÕß®“°‡ªìπ‡§√◊ËÕß¡◊Õ∑“ß¿“…“∑’Ë™à«¬„Àâ

ºŸâ Õà “π∑’Ë ‡ ªì π∫ÿ §§≈∑—Ë « ‰ª ‡¢â “ „ ®§”»—æ∑å∑“ß

«‘∑¬“»“ µ√å‰¥â¥’¬‘Ëß¢÷Èπ πÕ°®“°π’È¬—ßæ∫°“√„™â

Õÿª≈—°…≥å‡æ◊ËÕ· ¥ß§«“¡‡™◊ËÕ¡‚¬ß√–À«à“ß·π«§‘¥

∑“ß«‘∑¬“»“ µ√å°—∫ ‘Ëß∑’ËÕ¬Ÿà√Õ∫Ê µ—«∑’ËÕÕ°¡“

„π√Ÿª°“√Õ∏‘∫“¬§«“¡À¡“¬ °“√∫√√¬“¬‡æ‘Ë¡‡µ‘¡

ª√–‡¥Áπ∑’Ëπà“ π„® §◊Õ °≈«‘∏’∑“ß¿“…“

√Ÿª·∫∫‡©æ“–∑’ËºŸâ‡¢’¬π„™â‡æ◊ËÕ∫Õ°„ÀâºŸâÕà“π√Ÿâ«à“

°”≈—ßæŸ¥∂÷ß§” À√◊Õ«≈’‰¡à‰¥â¡’§«“¡À¡“¬µ“¡µ—«

Õ—°…√∑’Ëª√“°Ø„πæ®π“πÿ°√¡·µà¡’§«“¡À¡“¬

‡™‘ßÕÿª≈—°…≥å §◊Õ °“√«“ß§”À√◊Õ«≈’¥—ß°≈à“«π—Èπ‰«â

„π‡§√◊ËÕßÀ¡“¬Õ—≠ª√–°“» ç é À√◊Õ°“√„™â§”∑’Ë∫Õ°

„ÀâºŸâÕà“π√Ÿâ«à“∑—Èß Õß§”π’È¡’§«“¡À¡“¬‡°’Ë¬«¢âÕß°—π

·≈–§”Àπ÷Ëß §◊Õ §”Õ∏‘∫“¬¢ÕßÕÿª≈—°…≥å∑’Ë„™â ‡™àπ

§”«à“ çcalledé ÷́Ëß≈—°…≥–‡™àππ’È‰¡àæ∫„πß“π‡¢’¬π

ª√–‡¿∑∑’ËºŸâÕà“π‡ªìπ∫ÿ§§≈„π·«¥«ß«‘∑¬“»“ µ√å

(Specialist text)

„πß“π‡¢’¬πª√–‡¿∑ Specialist text

æ∫°“√„™âÕÿª≈—°…≥åÕ¬à“ß®”°—¥ ∑—Èß„π·ßà®”π«π

∑’Ë‰¡àÀ≈“°À≈“¬·≈–√Ÿª·∫∫∑’Ëæ∫ à«π„À≠à¡—°‡ªìπ

§”‡¥’Ë¬« ‚¥¬æ‘®“√≥“«à“∑ÿ°Ê §”∑’Ëæ∫∂Ÿ°„™â„π‡™‘ß

∑’Ë‰¡à‡ªìπÕÿª≈—°…≥åÕ’°µàÕ‰ª ‡π◊ËÕß®“°‰¡à‰¥âÕâ“ßÕ‘ß

∂÷ßÕ’° ‘ËßÀπ÷Ëß∑’Ë¡’§ÿ≥≈—°…≥–§≈â“¬°—π ·µà∂Ÿ°„™â

„π§«“¡À¡“¬∑’Ëµ√ßµ“¡µ—«Õ—°…√∑’Ëæ∫„πæ®π“πÿ°√¡

«‘∑¬“»“ µ√å ‡ ¡◊Õπ‡ªìπ·π«§‘¥∑“ß«‘∑¬“»“ µ√å

∑’Ë ·πàπÕπ ‰¡à “¡“√∂µ’§«“¡„Àâ¡’§«“¡À¡“¬

‡ªìπÕ¬à“ßÕ◊Ëπ‰¥â

¥â«¬‡Àµÿº≈¢â“ßµâπ®÷ß‰¡àæ∫°“√„™âÕÿª≈—°…≥å

‡æ◊ËÕ°“√Õ∏‘∫“¬§«“¡À¡“¬‡æ‘Ë¡‡µ‘¡À√◊Õ‡æ◊ËÕ‡™◊ËÕ¡‚¬ß

Õÿª≈—°…≥å°—∫ ‘ËßÕ◊ËπÊ ‚¥¬ºŸâ‡¢’¬πÕ“®¡Õß«à“‡ªìπ

 ‘Ë ß∑’Ë ‰¡à®”‡ªìπ‡π◊Ë Õß®“°ºŸâ Õà “π∑’Ë Õ¬Ÿà „π·«¥«ß

«‘∑¬“»“ µ√å∑ÿ°§π§«√‡¢â“„®·≈–√—∫√Ÿâ√à«¡°—π«à“

Õÿª≈—°…≥å∑’Ë„™â¡’§«“¡À¡“¬«à“Õ¬à“ß‰√

·¡âß“π«‘®—¬π’È‰¡à‰¥â¡ÿàß«‘‡§√“–Àåª√–‡¿∑¢Õß

Õÿª≈—°…≥å∑’Ëæ∫‚¥¬µ√ß ·µàº≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

∑”„Àâµ—Èß‡ªìπ¢âÕ —ß‡°µ‰¥â«à“Õÿª≈—°…≥å∑’Ëæ∫„πß“π

‡¢’¬π‡™‘ß«‘™“°“√ “¢“«‘∑¬“»“ µ√å ‰¡à “¡“√∂

®”·π°‡ªìπª√–‡¿∑µ“¡∑’Ë∫Õ¬¥å (Boyd) [9]

‰¥â°≈à“«‰«â ‚¥¬ºŸâ«‘®—¬¡Õß«à“‡°≥±å‡√◊ËÕß§«“¡

 “¡“√∂„π°“√∂Ÿ°∂Õ¥§«“¡‚¥¬§ß§«“¡À¡“¬¢Õß

Õÿª≈—°…≥å ‰¡à “¡“√∂„™â®”·π°Õÿª≈—°…≥åÕÕ°‡ªìπ

ª√–‡¿∑‰¥â ‡π◊ËÕß®“°µ—«Õ¬à“ß¢âÕ¡Ÿ≈∑’Ëæ∫· ¥ß

„Àâ‡ÀÁπ«à“Õÿª≈—°…≥å∫“ß§” “¡“√∂∂Ÿ°∂Õ¥§«“¡

‰¥â‚¥¬¬—ß§ß¡’§«“¡À¡“¬‡À¡◊Õπ‡¥‘¡∑ÿ°ª√–°“√

·µà„πß“π‡¢’¬πª√–‡¿∑ Specialist text π’È ºŸâ‡¢’¬π

°≈—∫‰¡à∂Õ¥§«“¡Õÿª≈—°…≥å¥—ß°≈à“«

„π¢≥–∑’Ëß“π‡¢’¬πª√–‡¿∑ Non-specialist

text ºŸâ‡¢’¬π°≈—∫‡≈◊Õ°∑’Ë®–∂Õ¥§«“¡Õÿª≈—°…≥å

§”‡¥’¬«°—ππ’È ‡™àπ °“√°≈à“«∂÷ß Ribosome «à“‡ªìπ

Cellûs protein making factories °≈à“«∂÷ß specific

trinucleotide «à“‡ªìπ three-letter codon À√◊Õ

°≈à“«∂÷ß m RNA «à“‡ªìπ protein recipe copied from

DNA

¢âÕ¡Ÿ≈∑—ÈßÀ¡¥¢â“ßµâπ π—∫ πÿπ·π«§‘¥¢Õß

π—¥ —π (Knudson) [10] ∑’Ë¡Õß«à“°“√®”·π°

ª√–‡¿∑¢ÕßÕÿª≈—°…≥å‚¥¬¥Ÿ®“°√Ÿª∑“ß¿“…“¢Õß

Õÿª≈—°…≥å·µà‡æ’¬ßÕ¬à“ß‡¥’¬«‰¡à “¡“√∂∑”‰¥â

‡π◊ËÕß®“°°“√µ—¥ ‘π«à“‡ªìπÕÿª≈—°…≥åª√–‡¿∑„¥¢÷Èπ

°—∫ªí®®—¬Õ◊Ëπ ‰¥â·°à ª√‘∫∑°“√„™â «—µ∂ÿª√– ß§å¢Õß

ºŸâ‡¢’¬π «—®π≈’≈“¢ÕßºŸâ‡¢’¬π √«¡∑—Èß™π‘¥¢Õßß“π

‡¢’¬π∑’Ëæ∫
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