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¡À—»®√√¬å RNAi °—∫°“√«‘®—¬¥â“π°“√·æ∑¬å ¡—¬„À¡à

√ÿàß√—µπå ®‘µ«‚√¿“ *,  —≠™—¬ æ¬ÿß¿√**

∫∑ª√‘∑—»πå

*  “¢“«‘™“™’«‡§¡’  ∂“π«‘∑¬“»“ µ√åæ√’§≈‘π‘° §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å
** ¿“§«‘™“™’«‡§¡’ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

RNA interference (RNAi) ∂Ÿ°π”¡“„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√§«∫§ÿ¡°“√· ¥ßÕÕ°¢Õß¬’π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
°√–∫«π°“√ RNAi ·∫àßÕÕ°‡ªìπ Ú «‘∂’ ‚¥¬‡√‘Ë¡®“° pri-miRNA ∑’Ë¡’Õ¬Ÿà¿“¬„π‡´≈≈å À√◊Õ RNA  “¬§Ÿà∑’Ë‰¥â√—∫
®“°¿“¬πÕ° ∂Ÿ°µ—¥¥â«¬‡Õπ‰´¡å‰¥‡´Õ√å‰¥â‡ªìπ miRNA ·≈– siRNA µ“¡≈”¥—∫ ®“°π—Èπ mi/siRNA ‡¢â“√«¡°—∫
°≈ÿà¡‚ª√µ’π‡ªìπ RISC ·≈â«‰ª®—∫§Ÿà ¡°—∫‡∫ ¢Õß RNA ‡ªÑ“À¡“¬ º≈¢Õß RNAi ‰¡à‡æ’¬ß “¡“√∂¬—∫¬—Èß°“√
· ¥ßÕÕ°¢Õß¬’π·µà “¡“√∂∑”„Àâ¬’π‡ªÑ“À¡“¬∂Ÿ°¬àÕ¬ ≈“¬‰¥âÕ’°¥â«¬ ªí®®ÿ∫—ππ’È‡∑§‚π‚≈¬’ RNAi ¡’∫∑∫“∑ ”§—≠
µàÕß“π«‘®—¬¥â“π°“√·æ∑¬å ¡—¬„À¡à ‚¥¬¡’‡ªÑ“À¡“¬§◊Õ§âπÀ“º≈∑“ß™’«¿“æ∑’Ë‡°‘¥®“°°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë π„®,
Àπâ“∑’Ë¢Õß¬’π ·≈–§«“¡ —¡æ—π∏å√–À«à“ß√à“ß°“¬¡πÿ…¬å°—∫‡™◊ÈÕ‚√§ πÕ°®“°π’È RNAi ¡’ª√–‚¬™πå∑“ß¥â“π§≈‘π‘°‚¥¬„™â
‡ªìπ·π«∑“ß„À¡à„π°“√√—°…“‚√§µà“ßÊ ‰¥â ‡™àπ ‚√§¡–‡√Áß ‚√§µ‘¥‡™◊ÈÕ‰«√—  ·≈–‚√§Õ◊ËπÊ Õ¬à“ß‰√°Áµ“¡ RNAi ¬—ß
‰¡à “¡“√∂π”¡“„™â√—°…“∫“ß‚√§‰¥â ‡π◊ËÕß®“°¢âÕ®”°—¥¢Õß “¬ RNA ∑’Ë àß‡¢â“‰ª¡’§«“¡‡ªìπæ‘…µàÕ‡´≈≈å

§” ”§—≠: °“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß RNA, °“√ªî¥°“√∑”ß“π¢Õß¬’π, «‘®—¬°“√·æ∑¬å ¡—¬„À¡à, °“√√—°…“¥â«¬ RNAi

ª√–«—µ‘°“√§âπæ∫ RNA interference (RNAi)

„πªï æ.». ÚıÙ˘ »“ µ√“®“√¬å Andrew Fire
·≈– Craig Mello ‰¥â√—∫√“ß«—≈‚π‡∫≈ “¢“ √’√«‘∑¬“À√◊Õ
·æ∑¬»“ µ√å ®“°°“√§âπæ∫Õß§å§«“¡√Ÿâ„À¡à‡°’Ë¬«°—∫°≈‰°
°“√∑”ß“π¢Õß RNAi ÷́Ëß‡ªìπ°√–∫«π°“√ ”§—≠¢Õß‡´≈≈å
„π°“√§«∫§ÿ¡°“√· ¥ßÕÕ°¢Õß¬’π ‚¥¬‰¥âµ’æ‘¡æå‡º¬·æ√à
º≈ß“π§√—Èß·√°„π«“√ “√ Nature „πªï æ.». ÚıÙÒ ´÷Ëß
‡ªìπ°“√∑¥ Õ∫≈—°…≥–∑“ß°“¬¿“æ∑’Ë· ¥ßÕÕ°À√◊Õøï‚π
‰∑ªá¢Õßµ—«ÀπÕπ (Caenorhabditis elegans) ∑’Ë‰¥â√—∫
Õ“√å‡ÕÁπ‡Õ “¬§Ÿà (dsRNA), Õ“√å‡ÕÁπ‡Õ “¬‡¥’Ë¬«™π‘¥
antisense À√◊ÕÕ“√å‡ÕÁπ‡Õ “¬‡¥’Ë¬«™π‘¥ sense ®“°º≈°“√
∑¥≈Õßæ∫«à“‡¡◊ËÕ©’¥ dsRNA ®–∑”„Àâ‡°‘¥°“√¬—∫¬—Èß°“√

· ¥ßÕÕ°¢Õß mRNA ‡ªÑ“À¡“¬‰¥âÕ¬à“ß¡’π—¬ ”§—≠Ò

µàÕ¡“¡’°“√∑¥ Õ∫¬◊π¬—πº≈À≈“¬¢—ÈπµÕπ ®π∑”„Àâ
 “¡“√∂ √ÿª‰¥â«à“

● dsRNA ∑’Ë©’¥‡¢â“‰ª„π‡´≈≈å¢Õßµ—«ÀπÕπ
 “¡“√∂‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π‰¥â
Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ „π¢≥–∑’Ë sense À√◊Õ antisense
RNA ‰¡à “¡“√∂¬—∫¬—Èß À√◊Õ¬—∫¬—Èß°“√· ¥ßÕÕ°‰¥âπâÕ¬
¡“°

● °“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π¡’≈—°…≥–
®”‡æ“– ‚¥¬®–¬—∫¬—Èß‡©æ“– mRNA ∑’Ë¡’≈”¥—∫‡∫ §Ÿà ¡°—∫
dsRNA ∑’Ë„ à‡¢â“‰ª‡∑à“π—Èπ ·µà‰¡à¡’º≈°√–∑∫µàÕ mRNA
¢Õß¬’πÕ◊ËπÊ
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● ≈”¥—∫‡∫ ¢Õß dsRNA ∑’Ë„ à‡¢â“‰ª„π‡´≈≈å®–
µâÕß Õ¥§≈âÕß°—∫≈”¥—∫‡∫ „π à«π¢Õß exon ‡∑à“π—Èπ À“°
≈”¥—∫‡∫  Õ¥§≈âÕß°—∫ intron À√◊Õ promoter ®–‰¡à¡’º≈
„π°“√¬—∫¬—Èß ´÷Ëßµ—Èß ¡¡µ‘∞“π‰¥â«à“°√–∫«π°“√‡°‘¥¢÷Èπ„π
¢—ÈπµÕπÀ≈—ß°“√∂Õ¥√À—  (Post-transcription) ·≈–‡°‘¥
¢÷Èπ„π‰ ‚́∑æ≈“  ÷́¡¢Õß‡´≈≈å

● À≈—ß°“√„ à dsRNA ‡¢â“‰ª¡’º≈∑”„Àâ mRNA
‡ªÑ“À¡“¬À“¬‰ª ®÷ßµ—Èß¢âÕ —ß‡°µ«à“ mRNA ‡ªÑ“À¡“¬
∂Ÿ°¬àÕ¬∑”≈“¬‰ª

● ®”π«π‚¡‡≈°ÿ≈¢Õß dsRNA ‡æ’¬ß‡≈Á°πâÕ¬
 “¡“√∂¬—∫¬—Èß mRNA ‡ªÑ“À¡“¬∑—ÈßÀ¡¥¿“¬„π‡´≈≈å ‡ªìπ
°“√∫àß™’È«à“¡’°“√‡æ‘Ë¡®”π«π¢Õß dsRNA À√◊Õ¡’°“√π”
°≈—∫¡“„™â„À¡à‰¥â ¡‘„™à°“√„™â·≈â«À¡¥‰ª

● º≈°√–∑∫¢Õß dsRNA ∑’Ë©’¥‡¢â“‰ª “¡“√∂
·æ√à°√–®“¬‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ¢â“ß‡§’¬ß À√◊Õ àßµàÕ‰ª¬—ß‡´≈≈å
≈Ÿ°À≈“π‰¥â

πÕ°®“°π’È∑’¡«‘®—¬‰¥â‡ πÕ·π«§‘¥«à“  “¡“√∂π”
dsRNA ¡“ª√–¬ÿ°µå„™â„π°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π
Õ¬à“ß®”‡æ“–„π ‘Ëß¡’™’«‘µ‰¥â µàÕ¡“¡’ºŸâ»÷°…“°≈‰° RNAi „π
 ‘Ëß¡’™’«‘µ™π‘¥µà“ßÊ ¡“°¡“¬À≈“¬™π‘¥ ‰¥â·°à ‚ª√‚µ´—«,
æ≈“π“‡√’¬, ‰Œ¥√“, æ◊™, ·¡≈ß«—πº≈‰¡â, ª≈“¡â“≈“¬ √«¡
∑—Èß‡´≈≈å¢Õß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡Ú,Û

À≈—°°“√¢Õß°√–∫«π°“√ RNAi

RNAi ‡ªìπ°√–∫«π°“√∑’Ë‡°’Ë¬«¢âÕß°—∫°“√
‡ª≈’Ë¬π·ª≈ß RNA  “¬§Ÿà¢π“¥¬“«„Àâ°≈“¬‡ªìπ RNA
 “¬§Ÿà¢π“¥ —ÈπÊ ª√–¡“≥ ÚÒ-ÚÚ §Ÿà‡∫  ÷́Ëß®–∑”Àπâ“∑’Ë
‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π‰¥âÕ¬à“ß
®”‡æ“–„π ‘Ëß¡’™’«‘µ®”æ«°¬Ÿ§“√‘‚ÕµÙ,ı,ˆ ‚¥¬ “¡“√∂®—¥
®”·π°‰¥â‡ªìπ Ú °√–∫«π°“√À≈—° ¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß RNA
 “¬§Ÿà∑’Ë¡“‡Àπ’Ë¬«π”„Àâ‡°‘¥°√–∫«π°“√ RNAi ‰¥â·°à

Ò. RNA  “¬§Ÿà®“°¿“¬πÕ°‡´≈≈å (Exogenous

double strand RNA)

‡¡◊ËÕ RNA  “¬§Ÿà¢π“¥¬“« (long dsRNA) ®“°
¿“¬πÕ°‡´≈≈å ‡¢â“ Ÿà‡´≈≈å¢Õß ‘Ëß¡’™’«‘µ®”æ«°¬Ÿ§“√‘‚Õµ
¿“¬„π‰ ‚́∑æ≈“ ´÷¡¢Õß‡´≈≈å®–¡’‡Õπ‰´¡å‰¥‡´Õ√å (Dicer)
´÷Ëß¡’§ÿ≥ ¡∫—µ‘¢Õß‡Õπ‰´¡å‰√‚∫π‘«§≈’‡Õ  Û (ribonuclease
III)˜ ∑”Àπâ“∑’Ë¬àÕ¬ RNA  “¬§Ÿà®“°¿“¬πÕ°‡´≈≈å‡À≈à“π—Èπ
„Àâ°≈“¬‡ªìπ RNA  “¬§Ÿà¢π“¥ —ÈπÊ ¬“«ª√–¡“≥ ÚÒ-
ÚÚ §Ÿà‡∫  ‚¥¬∑’Ëª≈“¬ 3û ¢Õß·µà≈–¥â“π¡’‡∫  Ú µ—«∑’ËÕ¬Ÿà
Õ¬à“ßÕ‘ √–‚¥¬‰¡à®—∫‡ªìπ§Ÿà‡∫  À√◊Õ‡√’¬°«à“ short inter-

fering RNA (siRNA) ®“°π—Èπ‚¡‡≈°ÿ≈¢Õß siRNA ®–

√«¡µ—«‡¢â“®—∫°—∫°≈ÿà¡‚ª√µ’π‡™‘ß´âÕπ°≈“¬‡ªìπ RNA-

induced silencing complex (RISC) ´÷Ëß®–¡’°“√
∑”ß“π¢Õß‡Õπ‰´¡åÕ“√å‡ÕÁπ‡Õ‡Œ≈‘‡§  (RNA-helicase)
‡æ◊ËÕ„™â„π°“√§≈“¬‡°≈’¬« siRNA  “¬§Ÿà„Àâ°≈“¬‡ªìπ “¬‡¥’Ë¬«
‚¥¬„™âæ≈—ßß“π ATP¯ ®“°π—Èπ “¬ antisense ¢Õß siRNA
®–‡Àπ’Ë¬«π”°≈ÿà¡‚ª√µ’π‡™‘ß ấÕπ RISC „Àâ‡§≈◊ËÕπ∑’Ë‰ª¬—ß
mRNA ‡ªÑ“À¡“¬∑’Ë¡’≈”¥—∫‡∫ §Ÿà ¡°—∫ “¬ antisense
¢Õß siRNA À“°®—∫°—π‰¥âÕ¬à“ß ¡∫Ÿ√≥å (‰¡à‡°‘¥ mismatch)
º≈∑’Ë‰¥â§◊Õ mRNA ‡ªÑ“À¡“¬®–∂Ÿ°µ—¥∫√‘‡«≥µ√ß°≈“ß
À√◊Õ¿“¬„π “¬ ‚¥¬Õ“»—¬§ÿ≥ ¡∫—µ‘¢Õß‡Õπ‰´¡å‡Õπ‚¥π‘«-
§≈’‡Õ  (endonuclease) ¢Õß RISC ∑”„Àâ “¬ mRNA
¢“¥‡ ∂’¬√¿“æ ·≈– ÿ¥∑â“¬®–∂Ÿ°¬àÕ¬‚¥¬‡Õπ‰´¡å‡Õ°-
‚´π‘«§≈’‡Õ  (exonuclease) ∑”„Àâ‰¡à¡’°“√· ¥ßÕÕ°
¢Õß¬’π¥—ß°≈à“« ¥—ß· ¥ß„π√Ÿª∑’Ë Ò

Ú. RNA  “¬§Ÿà®“°¿“¬„π‡´≈≈å (Endogenous

microRNA)

‰¡‚§√Õ“√å‡ÕÁπ‡Õ (MicroRNA À√◊Õ miRNA)

®—¥‡ªìπ RNA  à«π∑’Ë‰¡à∂Ÿ°∂Õ¥√À—  (noncoding RNA)
æ∫‰¥â„π ‘Ëß¡’™’«‘µ®”æ«°æ◊™·≈– —µ«å „π¡πÿ…¬åæ∫«à“¡’°“√
 √â“ß miRNA ª√–¡“≥ Ù ™π‘¥ ´÷Ëß∂Ÿ°„™â„π°“√§«∫§ÿ¡
°“√· ¥ßÕÕ°ª√–¡“≥ Ò „π Û ¢Õß‚ª√µ’π¿“¬„π‡´≈≈å
miRNA ∂Ÿ° √â“ß‚¥¬°√–∫«π°“√∂Õ¥√À— ®“° DNA
µâπ·∫∫∑’ËÕ¬Ÿà¿“¬„ππ‘«‡§≈’¬ ÕÕ°¡“„π√Ÿª primary miRNA
(Pri-miRNA) ´÷Ëß‡ªìπ RNA  “¬§Ÿà∑’Ë¡’≈—°…≥–‡ªìπ
stem-loop ¢π“¥¬“« ®“°π—Èπ®–∂Ÿ°µ—¥·µàß„Àâ‡ªìπ stem-
loop ∑’Ë¡’¢π“¥ —Èπ≈ß¢π“¥ª√–¡“≥ ˆ-Ò §Ÿà‡∫  ‡√’¬°«à“
Pre-miRNA ‡æ◊ËÕ àßÕÕ°®“°π‘«‡§≈’¬ ‰ª¬—ß‰ ‚́µæ≈“´÷¡˘

®“°π—Èπ‡Õπ‰´¡å Dicer ÷́Ëß¡’§ÿ≥ ¡∫—µ‘¢Õß ribonuclease
III˜ ®–∑”Àπâ“∑’Ë¬àÕ¬ Pre-miRNA „Àâ°≈“¬‡ªìπ miRNA
 “¬§Ÿà¢π“¥ —ÈπÊ ª√–¡“≥ ÚÒ-ÚÚ §Ÿà‡∫  ‚¥¬∑’Ëª≈“¬
3û ¢Õß·µà≈–¥â“π¡’‡∫  Ú µ—«∑’ËÕ¬ŸàÕ¬à“ßÕ‘ √–‚¥¬‰¡à®—∫‡ªìπ
§Ÿà‡∫  ®“°π—Èπ‚¡‡≈°ÿ≈¢Õß miRNA ®–√«¡µ—«‡¢â“®—∫°—∫
°≈ÿà¡‚ª√µ’π‡™‘ß´âÕπ °≈“¬‡ªìπ RNA-induced silencing
complex (RISC) ´÷Ëß¡’°“√∑”ß“π¢Õß‡Õπ‰´¡å RNA-
helicase ‡æ◊ËÕ„™â„π°“√§≈“¬‡°≈’¬« miRNA  “¬§Ÿà„Àâ
°≈“¬‡ªìπ “¬‡¥’Ë¬« ‚¥¬„™âæ≈—ßß“π ATP¯ ®“°π—Èπ “¬
antisense ¢Õß miRNA ®–‡Àπ’Ë¬«π” RISC „Àâ‡§≈◊ËÕπ∑’Ë
‰ª¬—ß mRNA ‡ªÑ“À¡“¬∑’Ë¡’≈”¥—∫‡∫ §Ÿà ¡°—∫ “¬ antisense
¢Õß siRNA À“°®—∫°—π‰¥â‡æ’¬ß∫“ß à«π (¡’ mismatch
‡°‘¥¢÷Èπ∫“ßµ”·Àπàß) ®– àßº≈„Àâ‡°‘¥°“√¬—∫¬—Èß°√–∫«π°“√
·ª≈√À—  ∑”„Àâ‰¡à‡°‘¥°“√ √â“ß‚ª√µ’π¥—ß°≈à“« ¥—ß· ¥ß„π
√Ÿª∑’Ë Ò
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√Ÿª∑’Ë Ò  √ÿªÀ≈—°°“√¢Õß°√–∫«π°“√ RNAi

°“√π”‡∑§π‘§ RNAi ¡“„™â„π°“√»÷°…“«‘®—¬  à«π„À≠à
π‘¬¡ —ß‡§√“–Àå‡ªìπ RNA ®“°¿“¬πÕ°·≈â«π” àß‡¢â“ Ÿà‡´≈≈å
‡æ◊ËÕ»÷°…“¥Ÿº≈°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷ÈπÀ≈—ß°“√¬—∫¬—Èß°“√
· ¥ßÕÕ°¢Õß¬’π∑’Ë π„® ªí®®ÿ∫—π¡’«‘∏’·≈–√Ÿª·∫∫°“√‡µ√’¬¡
RNA ®“°¿“¬πÕ°‡´≈≈åÀ≈“¬√Ÿª·∫∫ ‰¥â·°à Long dsRNA,
Diced siRNA, Synthetic single siRNA, Synthetic

siRNA pools ·≈– shRNA/viral vector ´÷Ëß siRNA
·µà≈–√Ÿª·∫∫¡’≈—°…≥–‡©æ“–µ—« ¡’¢âÕ¥’·≈–¢âÕ‡ ’¬∑’Ë·µ°
µà“ß°—π¥—ß· ¥ß√“¬≈–‡Õ’¬¥‡ª√’¬∫‡∑’¬∫„πµ“√“ß∑’Ë Ò ·≈–
 √ÿª‡ªìπ·ºπ¿“æ°“√‡µ√’¬¡ siRNA √Ÿª·∫∫µà“ßÊ ¥—ß· ¥ß
„π√Ÿª∑’Ë Ú

√Ÿª∑’Ë Ú °“√‡µ√’¬¡ siRNA √Ÿª·∫∫µà“ßÊ
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ª√–‚¬™πå¢Õß RNAi „π°“√»÷°…“«‘®—¬¥â“π

°“√·æ∑¬å ¡—¬„À¡à

„πªí®®ÿ∫—ππ’È°“√»÷°…“«‘®—¬¥â“π°“√·æ∑¬å¡’§«“¡
°â“«Àπâ“¡“° ·≈–¡’°“√π”‡∑§‚π‚≈¬’ ¡—¬„À¡à RNAi ¡“„™â
„π°“√»÷°…“«‘®—¬°—πÕ¬à“ß·æ√àÀ≈“¬ ‡™àπ °“√»÷°…“À“Àπâ“∑’Ë
·≈–∫∑∫“∑¢Õß¬’π °≈‰°§«∫§ÿ¡°“√· ¥ßÕÕ°¢Õß¬’π §«“¡
 —¡æ—π∏å√–À«à“ß¬’π°—∫°“√‡°‘¥‚√§ √«¡∑—Èß°“√»÷°…“À“µ—«
∫àß™’È∑“ß™’«¿“æ∑’Ë∫Õ°∂÷ßæ¬“∏‘ ¿“æ·≈–°“√‡°‘¥‚√§µà“ßÊ ‰¥â
πÕ°®“°π’È¬—ß¡’°“√æ—≤π“‡∑§π‘§ RNAi ‡æ◊ËÕπ”¡“„™â„π
°“√√—°…“√–¥—∫¬’πÕ’°¥â«¬ ¥—ß®–‡ÀÁπ‰¥â®“°µ—«Õ¬à“ßß“π«‘®—¬
„À¡àÊ ¡“°¡“¬¥—ßµàÕ‰ªπ’È (¢âÕ¡Ÿ≈‰¥â®“°°“√ ◊∫§âπ®“°
∞“π¢âÕ¡Ÿ≈ Pubmed ®π∂÷ß«—π∑’Ë Ò æƒ»®‘°“¬π æ.».
ÚııÛ)

°“√»÷°…“«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫‚√§¡–‡√Áß™π‘¥µà“ßÊ

∂÷ß·¡â«à“‚√§¡–‡√Áß¡’§«“¡ —́∫´âÕπ ·∫àß‡ªìπÀ≈“¬
√–¬– ·≈–‡°’Ë¬«¢âÕß°—∫°“√· ¥ßÕÕ°¢Õß¬’π®”π«π¡“° ·µà
ªí®®ÿ∫—π¡’‡∑§‚π‚≈¬’ ¡—¬„À¡à¡“°¡“¬ √«¡∑—Èß‡∑§π‘§ RNAi
™à«¬∑”„Àâ°“√»÷°…“«‘®—¬‡°’Ë¬«°—∫‚√§¡–‡√Áßßà“¬¢÷Èπ ‡¡◊ËÕ‡√Á«Ê
π’È¡’√“¬ß“π«‘®—¬‚¥¬„™â‡∑§π‘§ RNAi ‡ªìπ à«πÀπ÷Ëß„π°“√
»÷°…“Àπâ“∑’Ë·≈–§«“¡ —¡æ—π∏å√–À«à“ß Activated leuko-
cyte cell adhesion molecule (ALCAM) ·≈–¡–‡√Áßµ—∫
ÕàÕπ æ∫«à“°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π ALCAM
 àßº≈„Àâ§«“¡ “¡“√∂„π°“√¬÷¥‡°“–¢Õß‡´≈≈å¡–‡√Áßµ—∫ÕàÕπ
PDAC ≈¥≈ß ‡Àπ’Ë¬«π”„Àâ‡´≈≈å¡–‡√Áß¥◊ÈÕµàÕ°“√√—°…“¥â«¬
‡§¡’∫”∫—¥ ·≈– àßº≈„Àâ‡´≈≈å‡π◊ÈÕßÕ° PNET ‡®√‘≠‡µ‘∫‚µ

µ“√“ß∑’Ë Ò ‡ª√’¬∫‡∑’¬∫°“√‡µ√’¬¡ siRNA √Ÿª·∫∫µà“ßÊÒ

√Ÿª·∫∫ ≈—°…≥– ¢âÕ¥’ ¢âÕ‡ ’¬

Long dsRNA

Diced siRNA

Synthetic single siRNA

Synthetic siRNA pools

shRNA/viral vector

dsRNA  “¬¬“« (>ı bp)  √â“ß¡“®“°
in vitro transcription ‡¡◊ËÕ‡¢â“ Ÿà‡´≈≈å
®–∂Ÿ°µ—¥¥â«¬ Dicer ‰¥â‡ªìπ siRNA
siRNAs ∑’Ë‡°‘¥®“°°“√π” dsRNA ¡“
µ—¥¥â«¬ Dicer „πÀ≈Õ¥∑¥≈Õß ·≈â«®÷ß
π” siRNA ∑’Ë‰¥â‡¢â“ Ÿà‡´≈≈å
siRNA ∑’Ë —ß‡§√“–Àå¢÷ÈπÕ¬à“ß®”‡æ“–

siRNA ∑’Ë —ß‡§√“–Àå¢÷Èπ ‚¥¬ÕÕ°·∫∫„Àâ
®”‡æ“–À≈“¬µ”·Àπàß„π¬’π‡¥’¬«°—π
short hair-pin expression vector ‡¡◊ËÕ
‡¢â“ Ÿà‡´≈≈å®–∂Ÿ° √â“ßÕÕ°¡“„π√Ÿª shRNA
‡¡◊ËÕ∂Ÿ°µ—¥¥â«¬ Dicer ‰¥â‡ªìπ siRNA

●  —ß‡§√“–Àåßà“¬ √“§“∂Ÿ°

●  —ß‡§√“–Àåßà“¬ √“§“∂Ÿ°
● ‰¡à°√–µÿâπ interferon

● ÕÕ°·∫∫„Àâ¡’§«“¡®”‡æ“– Ÿß
●  “¡“√∂¥—¥·ª≈ß„Àâ‡ ∂’¬√‰¥â
● ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß

● √“§“∂Ÿ° ‡æ‘Ë¡®”π«π‰¥âßà“¬
● ¡’º≈„π°“√¬—∫¬—Èßπ“π¢÷Èπ
●  “¡“√∂‡Àπ’Ë¬«π”„Àâ· ¥ßÕÕ°‰¥â

● °√–µÿâπ interferon
● ‡°‘¥°“√¬—∫¬—Èß·∫∫‰¡à®”‡æ“–
● ¡’º≈„π°“√¬—∫¬—Èß™—Ë«§√“«
● ¡’ siRNAs À≈“¬∫√‘‡«≥
● Õ“®∑”„Àâ‡°‘¥ cross-silencing
● ¡’º≈„π°“√¬—∫¬—Èß™—Ë«§√“«
● √“§“·æß
● ¡’º≈„π°“√¬—∫¬—Èß™—Ë«§√“«
● √“§“·æß¡“°
● ¡’º≈„π°“√¬—∫¬—Èß™—Ë«§√“«
● ¢—ÈπµÕπ°“√ÕÕ°·∫∫·≈–‡µ√’¬¡

µâÕßÕ“»—¬§«“¡‡™’Ë¬«™“≠

≈¥≈ß ¥—ßπ—Èπ “¡“√∂π” ALCAM ¡“„™âª√–‚¬™πå‡ªìπµ—«
∫àß™’Èµ—«„À¡à¢Õß°“√‡°‘¥‚√§¡–‡√Áßµ—∫ÕàÕπ„π¡πÿ…¬å‰¥âÒÒ „πªï
æ.». ÚııÛ Sahni ·≈–∑’¡«‘®—¬»÷°…“°“√¬—∫¬—Èß°“√
· ¥ßÕÕ°¢Õß¬’π Fibroblast growth factor (FGF)-2
¥â«¬‡∑§π‘§ RNAi æ∫«à“°“√º≈‘µ‚ª√µ’π Fibrinogen
≈¥≈ß  ́ ÷Ëß¡’º≈¬—∫¬—Èß°“√·∫àßµ—«¢Õß‡´≈≈å¡–‡√ÁßªÕ¥·≈–‡´≈≈å
¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° ®“°º≈°“√∑¥≈Õß √ÿª‰¥â«à“‚ª√µ’π
Fibrinogen ™à«¬ àß‡ √‘¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß
∑—Èß Õß™π‘¥ºà“π°“√∑”ß“π√à«¡°—∫ FGF-2ÒÚ πÕ°®“°π’È
§«“¡√Ÿâ∑’Ë‰¥â®“°°“√»÷°…“‚¥¬Õ“»—¬‡∑§π‘§ RNAi ¬—ßπ”‰ª
 Ÿà°“√√—°…“‚√§¡–‡√Áß™π‘¥µà“ßÊ ·π«∑“ß„À¡à‰¥âÕ’°¥â«¬ ¬°
µ—«Õ¬à“ß‡™àπ °“√¬—∫¬—Èß¬’π ErbB3 ¡’º≈≈¥°“√‡®√‘≠‡µ‘∫‚µ
¢Õß‡´≈≈å¡–‡√Áß√—ß‰¢à ·≈–≈¥°“√¥”‡π‘π‰ª¢Õß‚√§ √«¡∑—Èß
∑”„ÀâÀπŸ∑’Ë‡ªìπ‚√§¡–‡√Áß√—ß‰¢à¡’™’«‘µ¬“«π“π¬‘Ëß¢÷Èπ ¥—ßπ—Èπ
ErbB3 ®÷ß‡ªìπ‡ªÑ“À¡“¬∑’Ë ”§—≠„π°“√π”¡“„™â√—°…“‚√§
¡–‡√Áß√—ß‰¢àµàÕ‰ª„πÕπ“§µ‰¥âÒÛ Õ¬à“ß‰√°Áµ“¡°“√„™â RNAi
‡æ◊ËÕ°“√√—°…“À√◊ÕµàÕµâ“π‚√§¡–‡√Áß‰¡à‰¥â®”°—¥·§à‚√§¡–‡√Áß
√—ß‰¢à ·µà “¡“√∂„™â√—°…“‚√§¡–‡√Áß™π‘¥Õ◊ËπÊ ‰¥âÕ’°¥â«¬
‡™àπ ‚√§¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°, ¡–‡√Áßº‘«Àπ—ßÒÙ ·≈–¡–‡√Áß
‡µâ“π¡Òı ‡ªìπµâπ ·≈–∑’Ëπà“ π„®¬‘Ëß°«à“π—Èπ RNAi ¬—ß “¡“√∂
„™â§âπÀ“¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕµàÕ°“√√—°…“¥â«¬‡§¡’∫”∫—¥
‰¥âÕ’°¥â«¬ ¥—ß‡™àπ°“√»÷°…“«‘®—¬°àÕπÀπâ“π’È· ¥ß„Àâ‡ÀÁπ«à“
Superoxide dismutase 1 (SOD1) ¡’º≈∑”„Àâ‡´≈≈å
¡–‡√Áß√—ß‰¢à¥◊ÈÕ¬“ Cisplatin ÷́Ëß‡ªìπ¬“∑’Ë„™â„π°“√√—°…“
¡–‡√Áß√—ß‰¢à¥â«¬‡§¡’∫”∫—¥ ·µà„πªí®®ÿ∫—πæ∫«à“ “¡“√∂¬—∫¬—Èß
°“√· ¥ßÕÕ°¢Õß¬’π SOD1 ‰¥â ”‡√Á®‚¥¬Õ“»—¬‡∑§π‘§
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RNAi  àßº≈„Àâ‡´≈≈å¡–‡√Áß√—ß‰¢à∑’Ë‡§¬¥◊ÈÕ¬“ Cisplatin ¡’
§«“¡‰«µàÕ¬“¡“°¢÷ÈπÒˆ

°“√√—°…“√–¥—∫¬’π¥â«¬ RNAi

„πªí®®ÿ∫—π¡’·π«∑“ß°“√√—°…“‚√§·∫∫„À¡à‡ªìπ
°“√√—°…“√–¥—∫¬’π¥â«¬ RNAi ‚¥¬„™â°“√ªî¥°“√∑”ß“π
¢Õß¬’π∑’Ë°àÕ‚√§ ‡æ◊ËÕ°“√∫√√‡∑“ √—°…“‚√§À√◊Õæ¬“∏‘ ¿“æ
∑’Ëº‘¥ª°µ‘‰¥â ‡¡◊ËÕµâπªï æ.». ÚııÛ ¡’√“¬ß“π§«“¡ ”‡√Á®
„π°“√√—°…“‚√§µ“∑’Ë‡°‘¥®“°§«“¡º‘¥ª°µ‘¢Õß¬’π ‚¥¬
 “¡“√∂ àß short hairpin RNA (shRNA) ∑’Ë®”‡æ“–µàÕ
¬’π Peripherin-2 ·≈â«‰ª¡’º≈¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π
Peripherin-2 ¿“¬„π Û  —ª¥“Àå·√° ‚¥¬¡’º≈®”‡æ“–
‡®“–®ß∑’Ë‡√µ‘π“¢Õßµ“‡∑à“π—Èπ °“√«‘®—¬§√—Èßπ’Èπ—∫«à“‡ªìπ°“√
§âπæ∫∑’Ë¡’§ÿ≥§à“·≈– “¡“√∂„™â‡ªìπ∑“ß‡≈◊Õ°„π°“√√—°…“
‚√§∑“ßæ—π∏ÿ°√√¡Õ◊ËπÊ ‰¥â„πÕπ“§µÒ˜ „πªï‡¥’¬«°—π¡’
√“¬ß“π°“√π”‡∑§π‘§ RNAi ¡“„™â„π°“√√—°…“‚√§‰¢
¢âÕÕ—°‡ ∫‰¥â‡ªìπº≈ ”‡√Á®‡ªìπ§√—Èß·√° ‚¥¬¬—∫¬—Èß°“√
· ¥ßÕÕ°¢Õß¬’π TNF-alpha ¡’º≈™à«¬≈¥°“√¥”‡π‘π‰ª
¢Õß‚√§‰¢¢âÕÕ—°‡ ∫ √«¡∑—Èß‰¢¢âÕ∂Ÿ°∑”≈“¬≈¥≈ßÕ’°¥â«¬Ò¯

°“√»÷°…“¥â“π√–∫∫¿Ÿ¡‘§ÿâ¡°—π °“√µâ“π‡™◊ÈÕ‰«√— 

·≈–‚√§µ‘¥‡™◊ÈÕ™π‘¥µà“ßÊ

‚√§¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß∑’Ë‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ HIV
(‚√§‡Õ¥ å) ¬—ß‡ªìπ‚√§∑’Ëπà“°≈—«·≈–¬—ß‰¡à¡’«‘∏’√—°…“„Àâ
À“¬¢“¥‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ „π¢≥–π’È‰¥â¡’ß“π«‘®—¬∑’Ë
¬—∫¬—Èß°“√®”≈Õßµ—«¢Õß‡™◊ÈÕ‰«√— ·≈–ªÑÕß°—π°“√°≈“¬æ—π∏ÿå
¢Õß‰«√— ‡æ◊ËÕÀ≈∫Àπ’√–∫∫¿Ÿ¡‘§ÿâ¡°—π‰¥â¥â«¬‡∑§π‘§ RNAi
‚¥¬∑”°“√¬—∫¬—Èß∑’Ë°√–∫«π°“√À≈∫Àπ’ Ú «‘∂’À≈—° Õ¬à“ß‰√
°Áµ“¡¿“¬„µâ ¿“«–∑’Ë∂Ÿ°¬—∫¬—Èß¥â«¬ RNAi ‰«√—  HIV-1
 “¡“√∂«‘«—≤π“°“√‡ª≈’Ë¬π‰ª„™â«‘∂’Õ◊Ëπ„π°“√À≈∫Àπ’‰¥âÒ˘

‡∑§π‘§ RNAi ‰¡à‡æ’¬ß·µà„™â„π°“√√—°…“À√◊ÕµàÕµâ“π°“√
µ‘¥‡™◊ÈÕ‰«√—  HIV ‡∑à“π—Èπ ·µà¬—ß “¡“√∂¬—∫¬—Èß°“√‡æ‘Ë¡
®”π«π¢Õß‰«√— ·≈–µâ“π°“√µ‘¥‡™◊ÈÕ‰«√— ™π‘¥µà“ßÊ ‰¥âÕ’°
À≈“¬™π‘¥ ‡™àπ ‰«√— ‡¥ß°’Ë°àÕ„Àâ‡°‘¥‰¢â‡≈◊Õ¥ÕÕ°Ú, ‰«√— 
µ—∫Õ—°‡ ∫ CÚÒ, ‰«√— ∑’Ë°àÕ„Àâ‡°‘¥‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®
RSV, parainfluenza, metapneumoviruseÚÚ √«¡∑—Èß
‡™◊ÈÕ‰«√—  H1N1  “¬æ—π∏ÿå„À¡à ́ ÷Ëß°àÕ„Àâ‡°‘¥‚√§‰¢âÀ«—¥ Ú˘
∑’Ë‡æ‘Ëß√–∫“¥‰ª∑—Ë«‚≈°Õ’°¥â«¬ÚÛ  ‘Ëß∑’Ëπà“ π„®¬‘Ëß‰ª°«à“π—Èπ§◊Õ
RNAi ¬—ß “¡“√∂π”¡“„™â„π°“√»÷°…“À“§«“¡ —¡æ—π∏å
√–À«à“ßªí®®—¬¿“¬„π√à“ß°“¬¡πÿ…¬å∑’ËµÕ∫ πÕßµàÕ°“√µ‘¥
‡™◊ÈÕ‰«√— ‰¥â ¥—ß®–‡ÀÁπ‰¥â®“°ß“π«‘®—¬∑’Ë‡§¬¡’√“¬ß“π°àÕπ

Àπâ“π’È«à“‚ª√µ’π¢Õß¡πÿ…¬å¡’ à«π‡°’Ë¬«¢âÕß°—∫°“√®”≈Õßµ—«
‡ÕßÀ√◊Õ‡æ‘Ë¡®”π«π¢Õß‰«√— ™π‘¥µà“ßÊ ‰¥â·°à ‡™◊ÈÕ HIV,
flaviviruses ·≈– influenza ¿“¬„π√à“ß°“¬‰¥âÚÙ

ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫‚√§∑“ß‡¡·∑∫Õ≈‘´÷¡

ªí®®ÿ∫—ππ’È‚√§∑“ß‡¡·∑∫Õ≈‘´÷¡‡ªìπ∑’Ë√Ÿâ®—°·≈–‰¥â√—∫
§«“¡ π„®¡“°¢÷Èπ π—°«‘®—¬À≈“¬°≈ÿà¡æ¬“¬“¡∑’Ë®–»÷°…“
‡æ◊ËÕ„Àâ‡¢â“„®∂÷ß “‡Àµÿ¢Õß°“√‡°‘¥‚√§ §âπÀ“«‘∏’„π°“√√—°…“
√«¡∑—Èß»÷°…“§«“¡‡™◊ËÕ¡‚¬ß√–À«à“ß¬’π°—∫°“√‡°‘¥‚√§∑“ß
‡¡·∑∫Õ≈‘´÷¡  ¥—ß®–‡ÀÁπ‰¥â®“°ß“π«‘®—¬¢Õß Prior ·≈–∑’¡
«‘®—¬ ‚¥¬∑”°“√»÷°…“°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π
Abelson helper integration site-1 (AHI1) ¥â«¬‡∑§π‘§
RNAi ∑”„Àâ∑√“∫∫∑∫∑∫“∑Àπâ“∑’Ë„À¡à¢Õß AHI1 „π°“√
§«∫§ÿ¡ ¡¥ÿ≈πÈ”µ“≈·≈–· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß “√
æ—π∏ÿ°√√¡°—∫°“√‡°‘¥‚√§‡∫“À«“π™π‘¥∑’Ë Ú ‰¥âÚı  à«π
°“√«‘®—¬¢Õß Hanson ·≈– Reshef  »÷°…“º≈°“√¬—∫¬—Èß
°“√· ¥ßÕÕ°¢Õß¬’π Phosphoenolpyruvate carboxy-
kinase (PEPCK) ÷́Ëß‡ªìπ‡Õπ‰´¡å ”§—≠„π°“√§«∫§ÿ¡«‘∂’
°“√ —ß‡§√“–ÀåπÈ”µ“≈·≈–§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‚¥¬
Õ“»—¬‡∑§π‘§ RNAi º≈°“√∑¥≈Õßæ∫«à“‡¡◊ËÕ¬—∫¬—Èß°“√
· ¥ßÕÕ°¢Õß¬’π PEPCK ¡’º≈∑”„Àâ‚ª√µ’π PEPCK „π
µ—∫≈¥≈ß ı% ·≈– “¡“√∂≈¥πÈ”µ“≈„π‡≈◊Õ¥≈ß‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ ®“°º≈ß“π«‘®—¬¥—ß°≈à“« “¡“√∂π”‰ªª√–¬ÿ°µå
„™â„π°“√√—°…“‚√§‡∫“À«“π¥â«¬¬’π∫”∫—¥µàÕ‰ª„πÕπ“§µ‰¥âÚˆ

„πªí®®ÿ∫—π¡’°“√¥—¥·ª≈ß siRNA °àÕππ” àß‡¢â“ Ÿà‡´≈≈å
‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√ àß siRNA ‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ
‡ªÑ“À¡“¬µà“ßÊ ¥—ß‡™àπß“π«‘®—¬π’È∑”°“√»÷°…“º≈°“√¬—∫¬—Èß
°“√· ¥ßÕÕ°¢Õß¬’π √â“ß apolipoprotein B (apoB) ÷́Ëß
‡ªìπ‚¡‡≈°ÿ≈∑’Ë‡°’Ë¬«¢âÕß°—∫‡¡·∑∫Õ≈‘´÷¡¢Õß§Õ‡≈ ‡µÕ√Õ≈
§≥–ºŸâ«‘®—¬‰¥â∑”°“√¥—¥·ª≈ß “¬ siRNA ¢Õß¬’π apoB
‡™◊ËÕ¡µàÕ°—∫§Õ‡≈ ‡µÕ√Õ≈ (apoB-cholesterol) °àÕπ
π” àß‡¢â“‡´≈≈å æ∫«à“ apoB-cholesterol  “¡“√∂‡¢â“ Ÿà
‡´≈≈å¢Õß‡π◊ÈÕ‡¬◊ËÕ‰¥âÀ≈“¬™π‘¥ ‰¥â·°à ‡´≈≈åµ—∫ ≈”‰ â‡≈Á°
 à«π‡®®Ÿπ—¡ À—«„® ‰µ ªÕ¥ ·≈–‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π  àßº≈¬—∫¬—Èß
°“√· ¥ßÕÕ°¢Õß¬’π apoB ·≈–∑”„Àâ√–¥—∫§Õ‡≈ ‡µÕ√Õ≈
„π‡≈◊Õ¥≈¥≈ßÕ¬à“ß¡’ª√– ‘∑∏‘¿“æÚ˜

°“√»÷°…“¥â“π√–∫∫ª√– “∑·≈– ¡Õß

‚√§∑“ß√–∫∫ª√– “∑‡ªìπ‚√§∑’Ë§àÕπ¢â“ß —́∫´âÕπ
·≈–®”‡ªìπ∑’ËµâÕß»÷°…“À“«‘∏’„π°“√√—°…“∑’Ë¡’ª√– ‘∑∏‘¿“æ
Õ’°¡“° Õ¬à“ß‰√°Áµ“¡ RNAi ∂Ÿ°π”¡“„™â„π°“√√—°…“
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ºŸâªÉ«¬‚√§√–∫∫ª√– “∑·π«∑“ß„À¡à ‚¥¬Õ“»—¬À≈—°°“√
¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë∑”„Àâ‡°‘¥‚√§π—ÈπÊ ®“°°“√
»÷°…“À“¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥‚√§µ◊Ëπµ√–Àπ° (Panic
disorder) æ∫«à“ orexin ¡’º≈µàÕ°“√‡°‘¥æ¬“∏‘ √’√–¢Õß‚√§π’È
¥—ßπ—Èπ®“°§«“¡√Ÿâπ’È “¡“√∂ª√–¬ÿ°µå„™â‡∑§π‘§ RNAi ¡“„™â
„π°“√√—°…“‚√§π’È‰¥â ‚¥¬°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß¬’π
orexin „π‰Œ‚ª∑“≈“¡— Ú¯ πÕ°®“°π’È¡’°“√§âπæ∫«à“°“√
‡°‘¥‡π◊ÈÕßÕ°„π ¡Õß‡°’Ë¬«¢âÕß°—∫ Nucleostemin (NS) ‡¡◊ËÕ
∑”°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß NS ¡’º≈‰ª¢—¥¢«“ß°“√
·∫àßµ—«¢Õß‡´≈≈å‡π◊ÈÕßÕ°¢Õß ¡Õß‰¥â · ¥ß„Àâ‡ÀÁπ«à“ NS
¡’∫∑∫“∑ ”§—≠µàÕ°“√°àÕ„Àâ‡°‘¥‡π◊ÈÕßÕ°„π ¡ÕßÚ˘

¢âÕ®”°—¥¢Õß RNAi

Õ¬à“ß‰√°Áµ“¡°“√π”‡∑§π‘§ RNAi ¡“„™â„π°“√
√—°…“‚√§¬—ßæ∫«à“¡’¢âÕ®”°—¥Õ’°¡“°¡“¬ ´÷Ëß¬—ßµâÕßÕ“»—¬
‡«≈“·≈–µâÕßæ—≤π“Õ’°À≈“¬¢—ÈπµÕπ ‡æ◊ËÕπ”‰ª Ÿà°“√√—°…“
∑“ß‡≈◊Õ°„À¡à∑’Ë¡’ª√– ‘∑∏‘¿“æ ‚¥¬‡√‘Ë¡®“°°“√»÷°…“√–¥—∫
‡´≈≈å ®“°π—ÈπµâÕß¡’°“√»÷°…“°—∫ —µ«å∑¥≈Õß‡æ◊ËÕ„Àâ·πà„®«à“
‡∑§π‘§π’È¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“‰¥âÕ¬à“ß®”‡æ“–‡®“–®ß
°—∫Õ«—¬«–‡ªÑ“À¡“¬ √«¡∑—ÈßµâÕß§”π÷ß∂÷ßº≈¢â“ß‡§’¬ß∑’Ë‰¡àæ÷ß
ª√– ß§å¢Õß siRNA ∑’Ë∂Ÿ° àß‡¢â“‰ªÕ“®‡ªìπæ‘…µàÕ‡´≈≈å
À√◊Õ¡’º≈∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ‡ªÑ“À¡“¬‰¥â Õ¬à“ß‰√°Áµ“¡ RNAi
Õ“®‰¡à “¡“√∂π”¡“„™â„π°“√√—°…“∫“ß‚√§‰¥â ¥—ß‡™àπ‡¡◊ËÕ‰¡à
π“ππ’È‰¥â¡’√“¬ß“π∂÷ß¢âÕ®”°—¥·≈–Õ¿‘ª√“¬∂÷ß§«“¡¬“°·≈–
Õÿª √√§„π°“√π”‡∑§π‘§ RNAi ¡“„™â„π°“√√—°…“‚√§
À—«„®≈â¡‡À≈«Û,ÛÒ °“√»÷°…“∑“ßª√– “∑«‘∑¬“·≈–‚√§∑“ß
√–∫∫ª√– “∑ ‡π◊ËÕß®“° siRNA ∑’Ë àß‡¢â“‰ª¥â«¬«‘∏’µà“ßÊ
¡’º≈∑”„Àâ‡´≈≈å‰¥â√—∫∫“¥‡®Á∫·≈–‡ ’¬À“¬ÛÚ

 √ÿª

RNAi ‡ªìπ‡∑§π‘§ ¡—¬„À¡à·≈–‡ªìπ∑’Ëπ‘¬¡ ”À√—∫
„™â‡ªìπ§√◊ËÕß¡◊Õ„π°“√»÷°…“«‘®—¬¥â“π°“√·æ∑¬å°—πÕ¬à“ß·æ√à
À≈“¬ ªí®®ÿ∫—π‡∑§π‘§π’È¡’ª√–‚¬™πå„π°“√»÷°…“À“Àπâ“∑’Ë
¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥‚√§  “¡“√∂À“µ—«∫àß™’È∑“ß
™’«¿“æ¢Õß°“√‡°‘¥‚√§ ÷́Ëß “¡“√∂π”¡“„™â„π°“√§—¥°√Õß
°≈ÿà¡‡ ’Ë¬ß ‡æ◊ËÕπ”‰ª Ÿà°“√ªÑÕß°—π°“√‡°‘¥‚√§‰¥â πÕ°®“°π’È
‡∑§π‘§ RNAi ‡ªìπ‡∑§π‘§∑’Ë¡’ª√– ‘∑∏‘¿“æ¡“° ”À√—∫„™â
„π°“√»÷°…“À“Àπâ“∑’Ë·≈–°≈«‘∏“π°“√‡°‘¥‚√§ √«¡∑—Èß»÷°…“
À“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬¿“¬„π√à“ß°“¬∑’ËµÕ∫ πÕß
µàÕ°“√µ‘¥‡™◊ÈÕÀ√◊Õ‡°‘¥‚√§‰¥â ¬‘Ëß‰ª°«à“π—Èπ‡∑§π‘§ RNAi
 “¡“√∂∂Ÿ°æ—≤π“·≈–π”¡“ª√–¬ÿ°µå„™â„π°“√√—°…“‚√§
·π«∑“ß„À¡à‰¥âÕ’°¥â«¬ Õ¬à“ß‰√°Áµ“¡‡∑§π‘§π’È¬—ß¡’¢âÕ®”°—¥

Õ’°À≈“¬Õ¬à“ß ´÷Ëß¡’º≈µàÕ°“√π” RNAi ¡“„™â„π°“√√—°…“
‚√§∫“ß™π‘¥
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Abstract

The miracle of RNA interference in the modern medical research

Rungrat Jitvaropas*, Sunchai Payungporn**
 *Division of Biochemistry, Department of Preclinical Science, Faculty of Medicine, Thammasat University
**Department of Biochemistry, Faculty of Medicine, Chulalongkorn University

RNA interference (RNAi) serves as a powerful tool in regulating specific genes. There are two pathways
of RNAi that are triggered by endogenous microRNA (pri-miRNA) or exogenous double-strand RNA (dsRNA).
In the initiation step, pri-miRNA or dsRNA is cleaved into miRNA and small interfering RNA duplex (siRNA),
respectively. Subsequently the mi/siRNA is incorporated into the RNA induced silencing complex (RISC) and leading
the RISC to complementary RNA molecules. RNAi results in not only the knockdown of gene expression but also
degradation of the target gene. To date, RNAi technology is indispensable in modern medical research. The goal
of RNAi research is to elucidate the biological effects resulting from silencing a target of interest, gene function,
as well as host-pathogen interactions. Moreover, the clinical application of RNAi is employed as a novel RNAi-
therapy for treatment of several diseases including cancers, viral infection and others. However, RNAi therapy has
limitation due to cytotoxicity of the existing siRNA delivery method.

Key word: RNA interference, RNAi, silencing RNA, siRNA, Modern medical research, RNAi therapy


