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∫∑§—¥¬àÕ
¬’π∫’µ“∏“≈— ´’‡¡’¬´÷Ëß‡°‘¥®“° premature termination ¡—°¡’ª√‘¡“≥ mRNA ≈¥≈ßÕ¬à“ß¡“°‡π◊ËÕß®“°°“√ ≈“¬¢Õß

mutant mRNA ‚¥¬°√–∫«π°“√ nonsense mediated decay (NMD) °“√»÷°…“π’È‰¥âµ√«®«—¥Õ—µ√“ à«π¢Õß α/β-
globin mRNA ‚¥¬„™â«‘∏’ semi-quantitative reverse transcriptase-PCR ¢ÕßºŸâ∑’Ë‡ªìπæ“À–∫’µ“»Ÿπ¬å∏“≈—  ’́‡¡’¬
™π‘¥ β17 β27 β41/42 β71/72 ·≈– ºŸâªÉ«¬∑’Ë¡’¬’π β17 √à«¡°—∫ β27 ‡∑’¬∫°—∫§πª°µ‘ æ∫«à“Õ—µ√“ à«π¢Õß α/β-mRNA
¢Õß§πª°µ‘ ¡’§à“‡∑à“°—∫ 0.98  æ“À–¢Õß β17 β41/42 β71/72 ·≈– ºŸâªÉ«¬ β17/β27  ¡’§à“‡∑à“°—∫ 0.89 1.66 1.60 ·≈–
3.09 µ“¡≈”¥—∫  ‡¡◊ËÕπ” cDNA ∑’Ë‰¥â®“°¬’π∫’µ“∏“≈—  ’́‡¡’¬‡À≈à“π’È‰ªµ√«®¥â«¬«‘∏’ DNA sequencing  æ∫«à“µ√«®
æ∫ mutant mRNA ‰¥â‡©æ“–„π β17 ‡∑à“π—Èπ  Õ¥§≈âÕß°—∫§à“Õ—µ√“ à«π¢Õß α/β-mRNA ∑’Ë‰¥â  ¢âÕ¡Ÿ≈π’È· ¥ß„Àâ
‡ÀÁπ«à“ Õ—µ√“ à«π¢Õß α/β-mRNA ¢÷ÈπÕ¬Ÿà°—∫™π‘¥·≈–µ”·Àπàß∑’Ë‡°‘¥ premature termination ·≈–¬—ß¡’ªí®®—¬Õ◊Ëπ
¿“¬„π‡´≈≈å∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥ NMD ¥â«¬

§” ”§—≠ : ∫’µ“∏“≈— ´’‡¡’¬ ‡ÕÁ¡Õ“√å‡ÕÁπ‡Õ Õ“√å∑’-æ’´’Õ“√å

∫∑π”
Nonsense-mediated mRNA decay (NMD) ‡ªìπ

°≈‰°Àπ÷Ëß∑’Ë§«∫§ÿ¡°“√∑”≈“¬‡ÕÁ¡Õ“√å‡ÕÁπ‡Õ (mRNA)
∑’Ë¡’°“√°≈“¬æ—π∏ÿå·∫∫ nonsense À√◊Õ frameshift
mutation ·≈â«∑”„Àâ‡°‘¥√À— À¬ÿ¥„π√–À«à“ß°“√ √â“ß “¬
‚æ≈’‡ªª‰∑¥å (translation-premature termination) ∑”„Àâ
°“√ √â“ß “¬‚æ≈’‡ªª‰∑¥å (polypeptide)  ‘Èπ ÿ¥≈ß
°àÕπ°”Àπ¥ ‚¥¬Àπâ“∑’ËÀ≈—°¢Õß°√–∫«π°“√ NMD §◊Õ
™à«¬ªÑÕß°—π°“√ √â“ß‚ª√µ’πº‘¥ª°µ‘  (truncated
proteins) ∑’Ë àßº≈‡ ’¬µàÕ°“√∑”ß“π¢Õß‡´≈≈å (dominant
negative effects) ÷́Ëß°√–∫«π°“√ NMD π’Èæ∫‰¥â„π
 ‘Ëß¡’™’«‘µ∑—Ë«‰ª ‡™àπ ·∫§∑’‡√’¬ ¬’ µå æ◊™ ·≈– —µ«å‡≈’È¬ß

≈Ÿ°¥â«¬π¡(1)  „π∫’µ“∏“≈—  ’́‡¡’¬°Áæ∫°“√°≈“¬æ—π∏ÿå
∫π¬’π∫’µ“‚°≈∫‘π∑’Ë∑”„Àâ‡°‘¥√À— À¬ÿ¥„π√–À«à“ß°“√ √â“ß
 “¬‚æ≈’‡ªª‰∑¥å ‚¥¬æ∫µ”·Àπàß°“√°≈“¬æ—π∏ÿå‰¥â„π
∑ÿ°·Õ°´Õπ¢Õß¬’π∫’µ“‚°≈∫‘π(2-5) ¡’√“¬ß“π«à“°“√°≈“¬
æ—π∏ÿå∑’Ë‡°‘¥¢÷Èπ„π à«π·Õ°´Õπ (exon) Àπ÷ËßÀ√◊Õ·Õ°
´Õπ Õß¢Õß¬’π‚°≈∫‘π®–∑”„Àâª√‘¡“≥‡ÕÁ¡Õ“√å‡ÕÁπ‡Õ
≈¥≈ß  àßº≈„Àâ¡’°“√ √â“ß “¬∫’µ“‚°∫‘π≈¥≈ß∂÷ß√âÕ¬≈–
50 „πæ“À–(2,3) „π¢≥–∑’Ë°“√°≈“¬æ—π∏ÿå∑’Ë‡°‘¥„π à«π
·Õ°´Õπ “¡®–‰¡à àßº≈„Àâª√‘¡“≥‡ÕÁ¡Õ“√å‡ÕÁπ‡Õ≈¥≈ß(4, 5)

®÷ß‡°‘¥°“√ √â“ß‚ª√µ’πº‘¥ª°µ‘ (truncated proteins) „π
ª√‘¡“≥„°≈â‡§’¬ß°—∫‚ª√µ’πª°µ‘∑’Ëº≈‘µ‰¥â®“°Õ—≈≈’≈
(allele) ª°µ‘ ®π‡°‘π§«“¡ “¡“√∂¢Õß‡ÕÁπ‰´¡å∑’Ë¬àÕ¬
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Abstract
Mutation of β-globin gene causing translation-premature termination results in significant decrease

of the mRNA abundance. This phenomenon arises from the degradation of mutant mRNA by nonsense
codon-mediated mRNA decay (NMD). In this study, α/β-globin mRNA ratio was determined by
semi-quantitative RT-PCR in β-thalassemia carriers with the β17, β41/42, β71/72 and β27 mutations and in a
patient with compound heterozygous β17, β27mutations. Values were compared with normal individual.
The α/β-globin mRNA ratio of normal individual was found to be 0.98 whereas those of heterozygous
for β17, β41/42, β71/72 and compound heterozygous β17/β27 were 0.89 1.66 1.60 and 3.09, respectively.
Direct DNA sequencing of the cDNA demonstrated mutant mRNA only in the carrier with β17 mutation
but not other mutations. This result was in concordance with the α/β-globin mRNA ratio observed.  This
data indicates that the α/β-globin mRNA ratio is dependent on the type and the location of premature
termination mutation and related to some other factors involving NMD mechanism in cells.

Key words : β-thalassemia,  mRNA,  RT-PCR

°”®—¥‚ª√µ’π∑’Ëº‘¥ª°µ‘ (proteolytic enzyme) π”‰ª Ÿà
°“√µ°µ–°Õπ¢Õß “¬∫’µ“‚°≈∫‘π„π‡´≈≈å·≈–‡°‘¥
¿“«–°“√ √â“ß‡¡Á¥‡≈◊Õ¥·¥ßÕ¬à“ß‰¡à¡’ª√– ‘∑∏‘¿“æ
(ineffective erythropoiesis) ‡ªìπº≈∑”‡°‘¥ dominant
β-thalassemia ¢÷Èπ ́ ÷Ëß‡ªìπ°≈‰°°“√‡°‘¥‚√§∑’Ëæ∫‰¥â„π Hb
Khon Kaen(6) ·≈– dominant β-thalassemia Õ◊ËπÊ
Õ’°À≈“¬™π‘¥(7) °“√»÷°…“π’È §≥–ºŸâ«‘®—¬‰¥â· ¥ß„Àâ‡ÀÁπ
®“°°“√«—¥Õ—µ√“ à«π¢Õß α/β-mRNA ·≈–µ√«®≈”¥—∫

°“√‡√’¬ß¢Õß “√æ—π∏ÿ°√√¡®“° β-cDNA „πæ“À–∫’µ“
»Ÿπ¬å∏“≈—  ’́‡¡’¬ ™π‘¥ β17 β27 β41/42  β71/72 ·≈–ºŸâªÉ«¬
∑’Ë¡’¬’π β17 √à«¡°—∫ β27 ‡¡◊ËÕ‡∑’¬∫°—∫§πª°µ‘ ·≈â«∫àß™’È
„Àâ‡ÀÁπ«à“°“√‡°‘¥ premature termination ¢Õß∫’µ“∏“≈— -
´’‡¡’¬π—ÈππÕ°®“°™π‘¥·≈–µ”·Àπàß∑’Ë‡°‘¥ premature
termination ·≈â«¬—ß¡’ªí®®—¬Õ◊Ëπ¿“¬„π‡´≈≈å‡°’Ë¬«¢âÕß
Õ’°¥â«¬



130 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 19 ©∫—∫∑’Ë 2 ë æƒ…¿“§¡- ‘ßÀ“§¡ 2550

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. µ—«Õ¬à“ß‡≈◊Õ¥

‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’ EDTA ‡ªìπ “√°—π‡≈◊Õ¥·¢Áß
¢ÕßºŸâ∑’Ë¡“√—∫°“√µ√«®«‘π‘®©—¬°àÕπ§≈Õ¥ ≥ »Ÿπ¬å«‘®—¬
·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√
·æ∑¬å (»«ª.) §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ®”π«π 5 √“¬ ‚¥¬‡ªìπæ“À–∫’µ“»Ÿπ¬å∏“≈— 
´’‡¡’¬®”π«π 4 √“¬´÷Ëß‡ªìπ™π‘¥ β17, β27, β41/42, β71/72

·≈–ºŸâªÉ«¬∫’µ“∏“≈— ´’‡¡’¬‡¡‡®Õ√å∑’Ë¡’¬’π β17/β27   ®”π«π
1 √“¬ ´÷Ëß™π‘¥¢Õß¬’π∫’µ“∏“≈— ´’‡¡’¬ ‰¥â®“°°“√µ√«®
¥â«¬«‘∏’ allele specific PCR „πß“πª√–®”«—π¢Õß‚§√ß
°“√«‘®—¬∏“≈— ´’‡¡’¬¢Õß »«ª. °“√»÷°…“π’Èºà“π§«“¡‡ÀÁπ
™Õ∫®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ (HE491018)
2. «‘∏’°“√»÷°…“

2.1 °“√µ√«®«—¥ ααααα/βββββ mRNA ratio ‚¥¬«‘∏’ semi-
quantitative reverse transcription polymerase

chain reaction  (RT-PCR)
‰¥â∑”°“√ °—¥Õ“√å‡ÕÁπ‡Õ®“°‡¡Á¥‡≈◊Õ¥·¥ß µ“¡«‘∏’

¢Õß Chomczynski(8) ‚¥¬„™âπÈ”¬“ Trizol® (Invitrogen)
®“°µ—«Õ¬à“ß‡≈◊Õ¥ª√–¡“≥ 1 ¡≈. ·≈–∑” °“√µ√«® RT-
PCR ·∫∫ Õß¢—ÈπµÕπ §◊Õ

2.1.1 °“√‡ª≈’Ë¬π     α- ·≈– β -globin mRNA
‡ªìπ cDNA ¥â«¬ªØ‘°‘√‘¬“ reverse transcription ÷́Ëß
„πª√‘¡“µ√√«¡¢ÕßªØ‘°‘√‘¬“ 25 µι ª√–°Õ∫¥â«¬ 1x RT
buffer (Biolab, New England), dNTP 8 mM,  alpha
reverse primer (αG37, 5ûGCTATTTGGAGGTCA
GCACGG3û) 0.04 pmol, beta reverse primer (G47,
5ûCAGTTTAGTAGTTGGACTT3û) 0.1 pmol,
MMuLV reverse transcriptase 0.2 unit/µl (Biolab),
RNA 50 ng/µl  π” à«πº ¡π’È‰ª∑”æ’́ ’Õ“√å‚¥¬„™â‡§√◊ËÕß
Thermal Cycle 9600 (Perkin-Elmer, USA) ∑’ËÕÿ≥À¿Ÿ¡‘
48 ÌC ‡ªìπ‡«≈“ 30 π“∑’  antisense-primer ∑’Ë®”‡æ“–
µàÕ¬’πÕ—≈ø“·≈–¬’π∫’µ“ (√Ÿª∑’Ë 1)

√Ÿª∑’Ë 1 · ¥ßµ”·Àπàß·≈–∑‘»∑“ß¢Õß‰æ√‡¡Õ√å∑’Ë„™â„π°“√«‘‡§√“–Àå mRNA ¢Õß¬’πÕ—≈ø“‚°≈∫‘π ·≈–¬’π∫’µ“‚°≈∫‘π
¥â«¬ semi-quantitative RT-PCR

EX-I EX-II EX-III
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2.1.2 °“√‡æ‘Ë¡™‘Èπ à«π¢Õß α ·≈– β cDNA
‚¥¬„™â‰æ√‡¡Õ√å∑’Ë®”‡æ“– 2 §Ÿà ́ ÷Ëß®–‰¥â™‘Èπ à«π¢π“¥ 408
bp  ”À√—∫ α cDNA ·≈–™‘Èπ à«π¢π“¥ 496 bp  ”À√—∫
β cDNA (√Ÿª∑’Ë 2) ªØ‘°‘√‘¬“ PCR „™âª√‘¡“µ√√«¡
25 µι ́ ÷Ëßª√–°Õ∫¥â«¬ 1x Taq buffer, dNTP 8 mM,
alpha forward primer αG36 (5ûCCGACAAGAC
CAACGTCAAGG3û) 0.04 pmol, alpha reverse
primer α G37 0.04 pmol, 0.04 pmol, beta forward
primer G52 (5ûCCTGAGGAGAAGTCTGCCGT

TAC3û) 0.1 pmol, beta reverse primer G47 0.1
pmol, betaine 0.5 M, Taq DNA polymerase
(Promega) 0.4 unit  ·≈– RT-product À√◊Õ cDNA
5 µι ∑”ªØ‘°‘√‘¬“æ’´’Õ“√å‚¥¬„™â‡§√◊ËÕß Thermal Cycler
9600  ®”π«π 20 √Õ∫ §◊Õ  95 ÌC π“π 15 «‘π“∑’ µ“¡
¥â«¬ 58 ÌC π“π 1 π“∑’ µ√«®º≈‘µº≈¢Õßæ’´’Õ“√å∫π
2% agarose gel electrophpresis ·≈–¬âÕ¡‡®≈¥â«¬
ethidium bromide «‘‡§√“–Àå§«“¡‡¢â¡¢Õß·∂∫‚¥¬
‡§√◊ËÕß GeneFlash gel documentation system
(SynGene Bio imaging, Cambridge) (√Ÿª∑’Ë 3)

√Ÿª∑’Ë 2 µ—«Õ¬à“ß°“√µ√«®™‘Èπ à«π¢Õß α- ·≈– β-cDNA ´÷Ëß¡’¢π“¥ 408 bp ·≈– 496 bp µ“¡≈”¥—∫ ¥â«¬ 2 %
agarose gel electrophoresis ∑ÿ°µ—«Õ¬à“ß®–¡’ 2 ·∂∫ ´÷Ëß§«“¡‡¢â¡¢Õß·∂∫∑—Èß Õß®–„°≈â‡§’¬ß°—π„π§π
ª°µ‘ (·∂« 1) ·≈–æ“À–∫’µ“»Ÿπ¬å™π‘¥ β17 (·∂« 4)  à«πæ“À–∫’µ“»Ÿπ¬å™π‘¥ β41/42 (·∂« 5) ºŸâªÉ«¬
β17/27 (·∂« 7) ·≈–‚Œ‚¡‰´°— Œ’‚¡‚°≈∫‘πÕ’ (·∂« 6) æ∫·∂∫¢π“¥ 496 bp ®“ß≈ß ÷́Ëßº≈µ√ß¢â“¡°—∫
æ“À–Õ—≈ø“∏“≈— ´’‡¡’¬ 1 (·∂« 2) ·≈– ‚√§Œ’‚¡‚°≈∫‘π‡Õ™ (·∂« 3) ÷́Ëß¡’·∂∫¢π“¥ 408 bp ®“ß≈ß
 ”À√—∫·∂« 8 ‡ªìπ non- template control (ntc)
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2.2 µ√«®¬◊π¬—π™‘Èπ à«π¢Õß βββββ-cDNA ‚¥¬‡∑§π‘§
DNA sequencing

‰¥â∑”°“√‡æ‘Ë¡®”π«π cDNA ®“°ªØ‘°‘√‘¬“ RT-PCR
‚¥¬„™â‰æ√‡¡Õ√å§Ÿà∑’Ë®”‡æ“–µàÕ β-cDNA ´÷Ëß‰¥â™‘Èπ à«π

√Ÿª∑’Ë 3  µ—«Õ¬à“ß¿“æ°“√«‘‡§√“–ÀåÕ—µ√“ à«π¢Õß α/β mRNA ®“°·∂∫¢π“¥ 408 bp  ”À√—∫ β-mRNA ·≈–
·∂∫¢π“¥ 496 bp  ”À√—∫ β-mRNA ‚¥¬‡§√◊ËÕß Gene Flash, gel documentation  ¢Õß§πª°µ‘ (A)
æ“À–∫’µ“∏“≈— ´’‡¡’¬™π‘¥ β17 (B) ™π‘¥ β41/42 (C) ·≈–ºŸâªÉ«¬∫’µ“∏“≈—  ’́‡¡’¬™π‘¥  β17/β27 (D)

¢π“¥ 496 bp ·≈â«π”º≈‘µº≈∑’Ë‰¥â‰ªµ√«®À“≈”¥—∫°“√
‡√’¬ßµ—«¢Õß “√æ—π∏ÿ°√√¡‚¥¬„™â‡∑§π‘§ DNA sequen-
cing (DNA sequencer, ABI 3100) (√Ÿª∑’Ë 4)
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º≈°“√»÷°…“
®“°°“√‡æ‘Ë¡ª√‘¡“≥ cDNA ¢Õß mRNA ¢Õß¬’π

∫’µ“∏“≈— ´’‡¡’¬‚¥¬«‘∏’ RT-PCR ·≈–µ√«®«—¥Õ—µ√“ à«π
¢Õß α/β-mRNA æ∫«à“Õ—µ√“ à«π¢Õß α/β-mRNA ¢Õß
§πª°µ‘¡’§à“‡∑à“°—∫ 0.98 æ“À– β17 β41/42 β71/72 ·≈–
ºŸâªÉ«¬ β17/b27  ¡’§à“‡∑à“°—∫ 0.89 1.66 1.60 ·≈– 3.09
µ“¡≈”¥—∫ ‡¡◊ËÕπ” cDNA ∑’Ë‰¥â®“°¬’π∫’µ“∏“≈—  ’́‡¡’¬

√Ÿª∑’Ë 4 µ—«Õ¬à“ßº≈°“√µ√«® cDNA ¢ÕßºŸâ∑’Ë‡ªìπæ“À–∫’µ“∏“≈—  ’́‡¡’¬™π‘¥ β17 ·≈–™π‘¥ β41/42 ‚¥¬«‘∏’ direct
DNA sequencing ´÷Ëßµ√«®æ∫∑—Èß mutant mRNA ·≈– normal mRNA „πºŸâ∑’Ë‡ªìπæ“À–¢Õß β17 ·µà
æ∫‡©æ“– normal mRNA „πºŸâ∑’Ë‡ªìπæ“À–¢Õßβ41/42

‡À≈à“π’È‰ªµ√«®¥â«¬«‘∏’ DNA sequencing  æ∫«à“ æ“À–
∫’µ“»Ÿπ¬å∏“≈— ´’‡¡’¬™π‘¥ β41/42 ·≈–™π‘¥ β71/72 æ∫
‡©æ“–  βA mRNA   à«π™π‘¥  β17 æ∫∑—Èß  β17mRNA
·≈– βA mRNA πÕ°®“°π’È¬—ßæ∫«à“ ºŸâªÉ«¬∫’µ“»Ÿπ¬å
∏“≈— ´’‡¡’¬™π‘¥ β17/ β27 æ∫‡©æ“–  β17 mRNA ‡∑à“π—Èπ
¥—ß √ÿª„π µ“√“ß∑’Ë 1 º≈∑’Ë‰¥â Õ¥§≈âÕß°—∫Õ—µ√“ à«π
α/β mRNA ∑’Ë«—¥‰¥â

µ“√“ß∑’Ë 1 Õ—µ√“ à«π¢Õß  mRNA ·≈–º≈°“√µ√«® cDNA ¥â«¬«‘∏’ DNA sequencing
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
®“°°“√»÷°…“º≈¢Õß°“√‡°‘¥ premature termination

¢Õß¬’π∫’µ“‚°≈∫‘π¢Õßæ“À–∫’µ“»Ÿπ¬å∏“≈—  ’́‡¡’¬„π
 à«π¢Õß·Õ°´ÕπÀπ÷Ëß §◊Õ β17 ·≈– à«π¢Õß·Õ°´Õπ
 Õß §◊Õ β41/42 ·≈– β71/72  µàÕÕ—µ√“ à«π¢Õß α/β-globin
mRNA ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫§πª°µ‘ æ∫«à“„πæ“À–
∫’µ“»Ÿπ¬å∏“≈— ´’‡¡’¬∑—Èß™π‘¥ β41/42 ·≈– β71/72 ¡’
Õ—µ√“ à«π¢Õß α/β-globin mRNA ‡æ‘Ë¡¢÷Èπ‡ªìπ 1.6 ¢≥–
∑’Ë§πª°µ‘¡’§à“‡æ’¬ß 0.98 (µ“√“ß∑’Ë 1 ) · ¥ß«à“æ“À–
∑—Èß Õß™π‘¥π’È¡’ª√‘¡“≥ β-globin mRNA ≈¥≈ß ´÷Ëß
‡¡◊ËÕµ√«®¬◊π¬—π¥â«¬‡∑§π‘§ DNA sequencing  ÷́Ëßæ∫
‡©æ“–  βA mRNA ¥—ßπ—Èπ®÷ß‡ªìπ‰¥â«à“ª√‘¡“≥ β-globin
mRNA ∑’Ë≈¥≈ß„πæ“À–∫’µ“»Ÿπ¬å∏“≈— ´’‡¡’¬∑—Èß Õß
™π‘¥π—Èππà“®–‡°‘¥®“°°“√∑”≈“¬ mutant mRNA ‚¥¬
°√–∫«π°“√ NMD ®÷ß¡’‡æ’¬ß°“√ √â“ß “¬∫’µ“‚°≈∫‘π
ª°µ‘‡∑à“π—Èπ º≈∑’Ë‰¥âπ’È Õ¥§≈âÕß°—∫°“√»÷°…“„π¬’π∫’µ“
»Ÿπ¬å∏“≈— ´’‡¡’¬™π‘¥Õ◊ËπÊ∑’Ëæ∫«à“‡¡◊ËÕ¡’¡‘«‡µ™—Ëπ‡°‘¥¢÷Èπ
„π à«π·Õ°´Õπ Õß®– àßº≈„Àâª√‘¡“≥‡ÕÁ¡Õ“√å‡ÕÁπ‡Õ
≈¥≈ß(2-4) ‚¥¬°√–∫«π°“√ NMD  ”À√—∫æ“À–∫’µ“
»Ÿπ¬å∏“≈— ´’‡¡’¬™π‘¥ β17 ∑’Ë¡’Õ—µ√“ à«π¢Õß α/β-globin
mRNA ‡∑à“°—∫ 0.89 ÷́Ëß„°≈â‡§’¬ß°—∫§πª°µ‘ §◊Õ 0.98
· ¥ß„Àâ‡ÀÁπ«à“¬—ß¡’ mutant mRNA §ßÕ¬Ÿà ´÷Ëß‡¡◊ËÕ
µ√«®¬◊π¬—π¥â«¬‡∑§π‘§ DNA sequencing °Áæ∫∑—Èßβ17

mRNA ·≈– βA mRNA  · ¥ß„Àâ‡ÀÁπ«à“ β17-mRNA
‰¡à∂Ÿ°∑”≈“¬‰ª¥â«¬°√–∫«π°“√ NMD ‡À¡◊Õπ°—∫
¡‘«‡µ™—Ëπ™π‘¥Õ◊Ëπ∑’Ë»÷°…“ ‡ÀÁπ‰¥â®“°°“√µ√«®æ∫‡©æ“–
β17 mRNA „πºŸâªÉ«¬∑’Ë¡’¬’π β17 √à«¡°—∫ β27 º≈∑’Ë‰¥âπ’È
 Õ¥§≈âÕß°—∫°“√»÷°…“„π murine erythroleukemia
(MEL) cell  ¢Õß Ramao L ·≈–§≥–„πªï §.». 2000(9)

∑’Ë· ¥ß„Àâ‡ÀÁπ«à“°“√‡°‘¥ nonsense mutation ¢÷Èπ„π
 à«π·Õ°´ÕπÀπ÷Ëß¢Õß¬’π∫’µ“‚°≈∫‘π∑’Ëµ”·Àπàß‚§¥Õπ∑’Ë
5,15 ·≈– 17 (β5,  β15 ·≈– β17) ´÷ËßÕ¬Ÿà„π·Õ°´Õπ
Àπ÷Ëß∑—ÈßÀ¡¥ ®–¬—ß§ß¡’ mutant mRNA ‡À≈◊ÕÕ¬Ÿà„π
ª√‘¡“≥¡“° ÷́Ëß∫àß™’È«à“¡’ mutant mRNA ‰¡à‰¥â∂Ÿ°
∑”≈“¬‰ª¥â«¬°√–∫«π°“√ NMD ¬‘Ëß‡ªìπ°“√¬◊π¬—π«à“¡’
mutant β17 mRNA Õ¬Ÿà·≈–‰¡à‰¥â∂Ÿ°∑”≈“¬¥â«¬

°√–∫«π°“√ NMD ¥—ßπ—Èπ µ”·Àπàß¢Õß°“√‡°‘¥
premature termination ‰¡à‰¥â‡ªìπªí®®—¬‡¥’¬«∑’Ë∑”„Àâ
ª√‘¡“≥ mRNA ≈¥≈ß  πà“®–¡’ªí®®—¬Õ◊Ëπ¿“¬„π‡´≈≈å∑’Ë
‡°’Ë¬«¢âÕßµàÕ°“√‡°‘¥°√–∫«π°“√ NMD ¥â«¬ πÕ°®“°π’È
°“√µ√«®æ∫§à“Õ—µ√“ à«π¢Õß α/β-globin mRNA ¢Õß
æ“À–∫’µ“»Ÿπ¬å∏“≈— ´’‡¡’¬™π‘¥ β17  Ÿß°«à“™π‘¥ β41/42

·≈–™π‘¥ β71/72 ¬—ß™’È „Àâ‡ÀÁπ«à“°“√„™âÕ—µ√“ à«π¢Õß
α/β-globin mRNA ‡æ’¬ßÕ¬à“ß‡¥’¬«‰¡à “¡“√∂„™â„π
°“√∫Õ°®’‚π‰∑ªá¢Õß∫’µ“∏“≈— ´’‡¡’¬‰¥â·µà “¡“√∂∑’Ë®–
„™â„π°“√∫àß™’È°“√‡ªìπ∫’µ“∏“≈— ´’‡¡’¬„π‡∫◊ÈÕßµâπ‰¥â º≈°“√
»÷°…“∑’Ë‰¥â¥â«¬«‘∏’ semi-quantitative RT-PCR ∑’Ë„™â„π
°“√»÷°…“§√—Èßπ’È ‰¥âº≈ Õ¥§≈âÕß°—∫°“√»÷°…“¥â«¬«‘∏’
multiplex real time RT-PCR(10) ‡™àπ°—π

°‘µµ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‡ªìπ à«πÀπ÷Ëß¢Õß«‘∑¬“π‘æπ∏å √–¥—∫

ª√‘≠≠“‚∑ À≈—° Ÿµ√«‘∑¬“»“ µ√°“√·æ∑¬å §≥–
‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ´÷Ëß‰¥â√—∫°“√
 π—∫ πÿπ∑ÿπ°“√«‘®—¬®“°∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ·≈–»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ß
ÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§
°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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