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∫∑§—¥¬àÕ

‚√§‰À¡â¢Õß¢â“« (rice blast) ¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ√“ Magnaporthe grisea ‡ªìπªí≠À“ ”§—≠ªí≠À“Àπ÷Ëß

¢Õß°“√º≈‘µ¢â“«∑—Ë«‚≈° °“√„™âæ—π∏ÿå¢â“«∑’Ë¡’¬’πµâ“π∑“π∂◊Õ‡ªìπ«‘∏’°“√ªÑÕß°—π∑’Ë¡’ª√– ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥ ß“π«‘®—¬

§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ ◊∫§âπÀ“¬’πµâ“π∑“π‚√§‰À¡â Pi-d2 „π¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß‰∑¬ ®”π«π 69  “¬æ—π∏ÿå ª√–°Õ∫

¥â«¬¢â“«‰√à„π‡¢µ¿“§‡Àπ◊Õ®”π«π 24 æ—π∏ÿå·≈–¢â“«¢÷ÈππÈ”π“ «π ®“°¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ®”π«π 45 æ—π∏ÿå

‚¥¬„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¥’‡ÕÁπ‡Õ∑’Ë¡’§«“¡‡©æ“–‡®“–®ßµàÕ¬’πµâ“π∑“π Pi-d2 (Pi-d2 Con2F/Con2R) º≈®“°°“√

µ√«® Õ∫æ∫¬’πµâ“π∑“π‚√§‰À¡â Pi-d2 „π¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß∑ÿ°æ—π∏ÿå ´÷Ëß„π®”π«ππ’È 39 æ—π∏ÿå¡’Õ—≈≈’≈∑’Ëµâ“π∑“π

¢Õß¬’πµâ“π∑“π‚√§‰À¡â Pi-d2 ‚¥¬æ∫„π¢â“«‰√àæ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ®”π«π 7 æ—π∏ÿå ·≈–„π¢â“«¢÷ÈππÈ”π“ «π

®“°¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ®”π«π 32 æ—π∏ÿå ¬◊π¬—πº≈°“√µ√«® Õ∫‚¥¬°“√«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å

¢Õßæ—π∏ÿå¢â“«æ◊Èπ‡¡◊Õß∑’Ë¡’Õ—≈≈’≈∑’Ëµâ“π∑“π¢Õß¬’πµâ“π∑“π‚√§‰À¡â Pi-d2 ‡ª√’¬∫‡∑’¬∫°—∫æ—π∏ÿå∑’Ë¡’Õ—≈≈’≈

∑’Ë‰¡àµâ“π∑“π¢Õß¬’π Pi-d2 æ∫«à“¡’ single nucleotide polymorphism (SNP) A/G „π à«π recognition site

¢Õß‡Õπ‰´¡åµ—¥®”‡æ“– MluI ‚¥¬æ—π∏ÿå¢â“«æ◊Èπ‡¡◊Õß∑’Ë¡’Õ—≈≈’≈∑’Ëµâ“π∑“π¢Õß¬’πµâ“π∑“π‚√§‰À¡â Pi-d2 ¡’≈”¥—∫

π‘«§≈’‚Õ‰∑¥å   5û- A*CGCGT-3û ∑”„Àâ‰¥â·∂∫¥’‡ÕÁπ‡Õ¢π“¥ 700 ·≈– 400 §Ÿà‡∫  À≈—ß®“°µ—¥¥â«¬‡Õπ‰´¡å MluI

 à«π„π¢â“«æ—π∏ÿå∑’Ë¡’Õ—≈≈’≈∑’Ë‰¡àµâ“π∑“π¢Õß¬’π Pi-d2 ¡’≈”¥—∫π‘«§≈’‚Õ‰∑¥å 5û- G*CGCGT-3û ´÷Ëß‡Õπ‰´¡å MluI

‰¡à “¡“√∂µ—¥π‘«§≈’‚Õ‰∑¥å„π à«ππ’È‰¥â ®÷ß¬—ß§ß‰¥â·∂∫¥’‡ÕÁπ‡Õ¢π“¥ 1,100 §Ÿà‡∫ 
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Abstract

Rice blast disease caused by the fungal pathogen Magnaporthe grisea, is one of the most devastating

diseases in rice worldwide. Information on rice with disease resstance gene is important for rice cultivar

development. In this study, 69 landrace Thai rice cultivars including 24 cultivars from the North and 45

cultivars from the Northeast regions of Thailand were collected for examination for the presence of gene Pi-d2

by using one pair of Pi-d2 specific primer (Pi-d2 Con2F/Con2R). DNA from all Thai landrace rice cultivars

can be amplified. The amplified DNA fragments can be classified into two alleles. 39 rice cultivars have

the resistant Pi-d2 allele of rice blast disease resistance gene, 7 cultivars from the North and 32 cultivars

from the Northeast regions. The sequence comparison analysis between resistant and susceptible alleles

from landrace Thai rice cultivars and Nipponbare, a susceptible check cultivar, showed a single nucleotide

polymorphism (SNP) A/G presents in the recognition site of MluI. The resistant allele, allele R,

has a 5û- A*CGCGT-3û sequence, the recognition site of MluI, therefore produces 700 and 400 bp after MluI

digestion. While the susceptible allele, allele S, has 5û- G*CGCGT-3û, which cannot be cut by MluI enzyme,

so it remains to produce 1,100 bp after MluI digestion.

§” ”§—≠: ¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß, ‚√§‰À¡â, ¬’πµâ“π∑“π‚√§‰À¡â Pi-d2

Keywords: landrace Thai rice rareties, Rice blast disease, Pi-d2 rice blast resistant gene

∫∑π”

‚√§‰À¡â¢Õß¢â“« (rice blast) ¡’ “‡Àµÿ¡“®“°

‡™◊ÈÕ√“  Magnaporthe grisea  ‚√§‰À¡â‡ªìπ‚√§∑’Ë¡’

°“√·æ√à°√–®“¬°«â“ß¢«“ß‰ª∑—Ë«‚≈° ª√–¡“≥ 85 ª√–‡∑»

‚¥¬‡™◊È Õ‚√§‰À¡â “¡“√∂ª√—∫µ—« ‡¢â “∑”≈“¬‰¥â

„π ¿“æ·«¥≈âÕ¡µà“ßÊ°—π ®÷ß¡’§«“¡À≈“°À≈“¬

¢Õß “¬æ—π∏ÿå‡™◊ÈÕ‚√§¡“° «‘∏’°“√∑’Ë‡À¡“– ¡∑’Ë ÿ¥

∑’Ë®–ª√– ∫§«“¡ ”‡√Á®„π°“√ªÑÕß°—π°“√ Ÿ≠‡ ’¬

º≈º≈‘µ¢Õß¢â“«§◊Õ°“√≈¥§«“¡‡ ’Ë¬ß¢Õß°“√√–∫“¥

¢Õß‚√§ ‚¥¬°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«„Àâ¡’§«“¡µâ“π∑“π

µàÕ‚√§ „πªí®®ÿ∫—π‰¥â¡’°“√§âπæ∫¬’πµâ“π∑“π‚√§‰À¡â

„π¢â“«°«à“ 60 ¬’π ́ ÷Ëß°√–®“¬Õ¬Ÿà∑—Ë«‰ª„π®’‚π¡¢Õß¢â“«

·µàÕ¬à“ß‰√°Áµ“¡ ¡’¬’πµâ“π∑“π‚√§‰À¡â„π¢â“«‡æ’¬ß

10 ¬’π‡∑à“π—Èπ ∑’Ë‰¥â∑”°“√‚§≈π¬’π·≈–À“≈”¥—∫‡∫ 

‡ √Á® ¡∫Ÿ√≥å·≈â« §◊Õ Pi2, Pi9, Pi36, Pi37, Pi-b,

Pi-d2, Pi-kh, Pi-ta, Piz ·≈– Piz-t (™—™«“≈ ·≈– ÿ√’æ√,

2552; Bryan et al., 2000; Chen et al., 2006;

Lin et al., 2007; Qu et al., 2006; Sharma et al.,

2005; Wang et al., 1999)

¢â“« “¬æ—π∏ÿå Digu ¢Õßª√–‡∑»®’π  “¡“√∂

µâ“π∑“πµàÕ‡™◊ÈÕ√“‚√§‰À¡â “¬æ—π∏ÿåµà“ßÊ ®”π«π

156  “¬æ—π∏ÿå ®“°ª√–‡∑»®’π·≈–ª√–‡∑»≠’ËªÿÉπ

¥—ßπ—Èπ®÷ß¡’°“√π”¢â“«æ—π∏ÿå Digu ¡“„™â‡ªìπ·À≈àßæ—π∏ÿ°√√¡

¢Õß¬’πµâ“π∑“π‚√§‰À¡â„π°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«

„πª√–‡∑»®’πÕ¬à“ß°«â“ß¢«“ß (Chen et al., 2004)

¢â“« “¬æ—π∏ÿå Digu ¡’¬’πµâ“π∑“πµàÕ‡™◊ÈÕ√“‚√§‰À¡â

®”π«π Õß¬’π¥â«¬°—π§◊Õ ¬’πPi-d(t)1 ·≈–¬’π Pi-d(t)2

(ªí®®ÿ∫—π‡ª≈’Ë¬π™◊ËÕ‡ªìπ Pi-d2) ‚¥¬¬’π∑—Èß Õß¡’§«“¡

µâ“π∑“πµàÕ “¬æ—π∏ÿå¢Õß‡™◊ÈÕ√“ M. grisea ∑’Ë·µ°µà“ß°—π

‚¥¬ Pi-d(t)1 ®–µâ“π∑“πµàÕ‡™◊ÈÕ√“ M. grisea  “¬æ—π∏ÿå

ZB13 ·≈– ¬’πµâ“π∑“π Pi-d2 ®–µâ“π∑“πµàÕ‡™◊ÈÕ√“

M. grisea   “¬æ—π∏ÿå ZB15 ‚¥¬¬’πµâ“π∑“π Pi-d(t)1

¡’µ”·ÀπàßÕ¬Ÿà∫π‚§√‚¡‚´¡¢â“«§Ÿà∑’Ë 2 ·≈–¬’πµâ“π∑“π

Pi-d2 ¡’µ”·ÀπàßÕ¬Ÿà∫π‚§√‚¡‚´¡¢â“«§Ÿà∑’Ë 6 (Chen

et al., 2006) ´÷ËßµàÕ¡“¬’πµâ“π∑“π Pi-d2 ‰¥â∂Ÿ°‚§≈π

‡ªìπº≈ ”‡√Á®„πªï §.». 2006 ‚¥¬ Chen ·≈–§≥–

¬’πµâ“π∑“π Pi-d2 π’È¡’‚§√ß √â“ß¢Õß‚ª√µ’π∑’Ë·µ°µà“ß

®“°¬’πµâ“π∑“πµ—«Õ◊ËπÊ §◊Õ ¡’ à«π¢ÕßπÈ”µ“≈·¡π‚π 
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∑’Ë “¡“√∂®—∫°—∫·≈§µ‘π‰¥âÕ¬Ÿà¿“¬πÕ°‡´≈≈å  (a bulb-

type mannose specific binding lectin, B-lectin)

·≈–„π à«π¿“¬„π‡´≈≈å¡’‚§√ß √â“ß serine-threonine

kinase domain ÷́Ëß‚ª√µ’π®“°¬’πµâ“π∑“π Pi-d2 π’È

®–¡’µ”·ÀπàßÕ¬Ÿà∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å ‚¥¬æ—π∏ÿå¢â“«∑’Ë “¡“√∂

µâ“π∑“πµàÕ‡™◊ÈÕ√“‚√§‰À¡â¡’¬’πµâ“π∑“π Pi-d2

∑’Ë·µ°µà“ß®“°æ—π∏ÿå¢â“«∑’Ë‰¡à “¡“√∂µâ“π∑“π‡æ’¬ß·§à

°√¥Õ–¡‘‚πÀπ÷Ëßµ—«∑’Ëµ”·Àπàß 441 ¢Õß‚ª√µ’π¬’π

µâ“π∑“π‡∑à“π—Èπ ‚¥¬¢â“«∑’Ë “¡“√∂µâ“π∑“πµàÕ‡™◊ÈÕ√“

‚√§‰À¡â¡’Õ—≈≈’≈¢Õß¬’πµâ“π∑“π‚√§‰À¡â Pi-d2

∑’Ë¡’°√¥Õ–¡‘‚π ‰Õ‚´≈‘«´’π (isoleucine) ∑’Ëµ”·Àπàß

441  à«π¢â“«∑’Ë‰¡à “¡“√∂µâ“π∑“πµàÕ‡™◊ÈÕ√“‚√§‰À¡â

¡’Õ—≈≈’≈¢Õß¬’πµâ“π∑“π‚√§‰À¡â Pi-d2 ∑’Ë¡’°√¥Õ–¡‘‚π

‡¡∑‰∑‚Õπ’π (methionine) ∑’Ëµ”·Àπàß 441¢Õß‚ª√µ’π

µâ“π∑“π (™—™«“≈ ·≈– ÿ√’æ√, 2552; Chen et.al., 2006)

ª√–‡∑»‰∑¬π—∫«à“¡’§«“¡À≈“°À≈“¬∑“ß

™’«¿“æ¢â“«¡“°∑’Ë ÿ¥ª√–‡∑»Àπ÷Ëß¢Õß‚≈° °“√‰¥â¡“

·≈–°“√‡°Á∫√—°…“¬’π®“°·À≈àßæ—π∏ÿ°√√¡¢â“« ¢â“«ªÉ“

·≈–¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß (landrace rice) ∂◊Õ‰¥â«à“‡ªìπ«‘∏’

∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“·À≈àßæ—π∏ÿ°√√¡¢â“«

∑’Ë ”§—≠·≈–∂◊Õ‡ªìπ°“√ª°ªÑÕß·≈–§ÿâ¡§√Õßº≈ª√–‚¬™πå

∑“ß™’«¿“æ¢Õßª√–‡∑» æ—π∏ÿå¢â“«æ◊Èπ‡¡◊Õß‡ªìπæ—π∏ÿå¢â“«

∑’Ë‡°…µ√°√¡’°“√§—¥‡≈◊Õ°·≈–‡°Á∫√—°…“ ◊∫∑Õ¥°—π¡“

À≈“¬™—Ë«Õ“¬ÿ ¡’≈—°…≥–‡¥àπ§◊Õ¡’§«“¡ “¡“√∂„π°“√

µâ“π∑“π‚√§·≈–·¡≈ß·≈–/À√◊Õ “¡“√∂ª√—∫µ—«‡¢â“°—∫

 ¿“æ·«¥≈âÕ¡‰¥â¥’ Õ¬à“ß‰√°Áµ“¡æ—π∏ÿå‡À≈à“π’È¡—°®–„Àâ

º≈º≈‘µµË” ¥—ßπ—Èπ®÷ß¡—°∂Ÿ°·∑π∑’Ë¥â«¬¢â“«æ—π∏ÿå√—∫√Õß

„À¡àÊ ∑’Ë¡’°“√·π–π” àß‡ √‘¡„Àâ‡°…µ√°√ª≈Ÿ°°—π

Õ¬à“ß·æ√àÀ≈“¬ π—∫«—πæ—π∏ÿå¢â“«æ◊Èπ‡¡◊Õß´÷Ëß‡ªìπ·À≈àß

æ—π∏ÿ°√√¡¢Õß≈—°…≥–∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®

‚¥¬‡©æ“–¬’π∑’Ëµâ“π∑“π‚√§·≈–·¡≈ß ‡À≈à“π’È®– Ÿ≠À“¬

‰ªÕ¬à“ßµàÕ‡π◊ËÕß  àßº≈°√–∑∫µàÕ·À≈àßæ—π∏ÿ°√√¡¢â“«

„π∑’Ë ÿ¥ «—µ∂ÿª√– ß§å¢Õßß“π«‘®—¬π’È‡æ◊ËÕ»÷°…“µ√«® Õ∫

°“√¡’¬’π Pi-d2 ·≈–√Ÿª·∫∫¢ÕßÕ—≈≈’≈„π¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß

æ—π∏ÿåµà“ßÊ ∑’Ë‡°Á∫µ—«Õ¬à“ß¡“®“°¿“§‡Àπ◊Õ·≈–¿“§µ–«—πÕÕ°

‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ‚¥¬°“√„™â‡§√◊ËÕßÀ¡“¬

‚¡‡≈°ÿ≈∑’Ë¡’§«“¡®”‡æ“–°—∫¬’πµâ“π∑“π Pi-d2 ‡æ◊ËÕ

°“√§—¥‡≈◊Õ° “¬æ—π∏ÿå¢â“«æ◊Èπ‡¡◊Õß∑’Ë¡’¬’πµâ“π∑“π

Pi-d2 ‰ª„™âª√–‚¬™πå„π°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«

µâ“π∑“π‚√§‰À¡âµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

µ—«Õ¬à“ß¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß·≈–°“√ °—¥

¥’‡ÕÁπ‡Õ

¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß ®”π«π 69 µ—«Õ¬à“ß

∑’Ë„™â»÷°…“„π°“√∑¥≈Õß§√—Èßπ’È ‰¥â¡“®“°æ◊Èπ∑’Ëµà“ßÊ

„π∫√‘‡«≥¿“§‡Àπ◊Õ·≈–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

¢Õßª√–‡∑»‰∑¬ ·≈–®“°∏π“§“√‡™◊ÈÕæ—π∏ÿåæ◊™

°√¡«‘™“°“√‡°…µ√ ‚¥¬ “¡“√∂·∫àßÕÕ°‡ªìπ ¢â“«‰√à

®“°¿“§‡Àπ◊Õ ®”π«π 24 æ—π∏ÿå·≈–¢â“«¢÷ÈππÈ”π“ «π

®“°¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ®”π«π 45 æ—π∏ÿå

¥—ß· ¥ß„πµ“√“ß∑’Ë 1

π”µ—«Õ¬à“ß„∫ÕàÕπ¢â“«Õ“¬ÿª√–¡“≥ 3-4  —ª¥“Àå

¡“ °—¥¥’‡ÕÁπ‡Õ‚¥¬„™â«‘∏’ CTAB method ¢Õß

Doyle and Doyle (1990) µ√«® Õ∫§«“¡‡¢â¡¢âπ

¢Õß¥’‡ÕÁπ‡Õ ∑’Ë °—¥‰¥â¥â«¬«‘∏’ agarose gel electrophoresis

·≈â«‡®◊Õ®“ß ¥’‡ÕÁπ‡Õ·µà≈–µ—«Õ¬à“ß„Àâ¡’§«“¡‡¢â¡¢âπ

50 π“‚π°√—¡µàÕ‰¡‚§√≈‘µ√ ‡æ◊ËÕπ”‰ª„™â„π°“√

µ√«® Õ∫À“¬’πµâ“π∑“π‚√§‰À¡âµàÕ‰ª

°“√µ√«® Õ∫À“¬’πµâ“π∑“π‚√§‰À¡â

Pi-d2

¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â∂Ÿ°π”¡“µ√«® Õ∫À“¬’π

µâ“π∑“π‚√§‰À¡â Pi-d2 ¥â«¬‡∑§π‘§°“√‡æ‘Ë¡ª√‘¡“≥

™‘Èπ à«π¢Õß¥’‡ÕÁπ‡Õ ‡æ◊ËÕµ√«®À“¬’πµâ“π∑“π‚√§‰À¡â

Pi-d2 ‚¥¬„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈ ¥’‡ÕÁπ‡Õ∑’Ë‡©æ“–

°—∫¬’πµâ“π∑“π Pi-d2 (Pi-d2 Con2F/Con2R)

F-5 ' -TTGGCTATCATAGGCGTCC-3 ' ·≈–

R- 5'-ATTTGAAGGCGTTTGCGTAGA-3' (Chen et al.,

2006) „™âÕÿ≥À¿Ÿ¡‘„π°“√∑”ªØ‘°‘√‘¬“¥—ßπ’È Õÿ≥À¿Ÿ¡‘

94 Õß»“‡´≈‡´’¬  π“π 5 π“∑’ µ“¡¥â«¬ 30 √Õ∫ ¢Õß

Denature ∑’ËÕÿ≥À¿Ÿ¡‘ 94 Õß»“‡´≈‡´’¬  π“π 40 «‘π“∑’

Annealing ∑’ËÕÿ≥À¿Ÿ¡‘ 58 Õß»“‡´≈‡´’¬  π“π 40 «‘π“∑’

·≈– Extension ∑’ËÕÿ≥À¿Ÿ¡‘ 72 Õß»“‡´≈‡´’¬  π“π
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1 π“∑’ ·≈– Final extension ∑’ËÕÿ≥À¿Ÿ¡‘ 72 Õß»“‡´≈‡ ’́¬ 

π“π 10 π“∑’ À≈—ß®“°π—Èππ” PCR products ¡“µ—¥

¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– MluI ‡æ◊ËÕ¥Ÿ§«“¡·µ°µà“ß

√–À«à“ßµ—«Õ¬à“ß¢â“«∑’Ë¡’Õ—≈≈’≈¢Õß¬’π Pi-d2 ∑’Ëµâ“π∑“π

µàÕ‚√§‰À¡â·≈–æ—π∏ÿå¢â“«∑’Ë¡’Õ—≈≈’≈¢Õß¬’π Pi-d2

∑’Ë‰¡àµâ“π∑“π‚√§‰À¡â ∑”°“√∑¥≈Õß È́” Õß§√—Èß

‡æ◊ËÕ§«“¡·¡àπ¬” ®“°π—Èπ·¬°™‘Èπ¥’‡ÕÁπ‡Õ∑’Ëµ—¥·≈â«

¥â«¬ 2% agarose gel electrophoresis ∑”°“√¬◊π¬—πº≈

‚¥¬ àßµ—«Õ¬à“ßæ—π∏ÿå¢â“«æ◊Èπ‡¡◊Õß∑’Ëµ√«®æ∫¬’π Pi-d2

¥â«¬‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈‰ªÀ“≈”¥—∫π‘«§≈’‚Õ‰∑¥å®”π«π

7 æ—π∏ÿå §◊Õ æ—π∏ÿå‡À≈◊Õß≈’´Õ æ—π∏ÿå‡Àπ’¬«∫“¬ ’

æ—π∏ÿåªÜ“‡∫“– æ—π∏ÿåæ«ß‡ß‘π æ—π∏ÿå¢â“«·¥ß (TRI8409149)

æ—π∏ÿå¢â“«¡—πÀ¡Ÿ ·≈–æ—π∏ÿåæ≠“™¡ ‡ª√’¬∫‡∑’¬∫°—∫

æ—π∏ÿå¢â “«π‘æªÕπ∫“‡√∑’Ë „™â ‡ªìπæ—π∏ÿåµ√«® Õ∫

(Macrogen Inc, Korea) ·≈â«π”≈”¥—∫π‘«§≈’‚Õ‰∑¥å

∑’Ë‰¥â‰ª∑”°“√ alignment °—∫∞“π¢âÕ¡Ÿ≈ ‚¥¬„™â

‚ª√·°√¡ nucleotide blast (BLASTN)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

    ®“°°“√µ√«®À“¬’πµâ“π∑“π‚√§‰À¡â Pi-d2

„π¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß∑’Ë‡°Á∫¡“®“° ¿“§‡Àπ◊Õ 24 æ—π∏ÿå

·≈–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 45 æ—π∏ÿå ¥â«¬‡§√◊ËÕßÀ¡“¬

‚¡‡≈°ÿ≈¥’‡ÕÁπ‡Õ∑’Ë®”‡æ“–°—∫¬’πµâ“π∑“π‚√§‰À¡â„π¢â“«

Pi-d2 æ∫«à“ “¡“√∂‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ®“°¢â“«

æ—π∏ÿåæ◊Èπ‡¡◊Õß‰¥â∑—Èß 69 æ—π∏ÿå ‚¥¬™‘Èπ¥’‡ÕÁπ‡Õ¡’¢π“¥

ª√–¡“≥ 1,100 §Ÿà‡∫  ‡¡◊ËÕµ—¥¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“–

MluI  “¡“√∂®”·π°√Ÿª·∫∫¢Õß·∂∫¥’‡ÕÁπ‡Õ∑’Ë‡°‘¥¢÷Èπ

‰¥â 2 √Ÿª·∫∫À√◊Õ 2 Õ—≈≈’≈ §◊Õ Õ—≈≈’≈ S ÷́Ëß¡’·∂∫

¥’‡ÕÁπ‡Õ¢π“¥ 1,100 §Ÿà‡∫  ‡π◊ËÕß®“°‰¡à¡’µ”·Àπàß

recognition site  ¢Õß‡ÕÁπ‰´¡å  MluI ·≈–Õ—≈≈’≈ R

¡’·∂∫¥’‡ÕÁπ‡Õ 2 ·∂∫ ¢π“¥ 700 ·≈– 400 §Ÿà‡∫ 

À≈—ßµ—¥¥â«¬‡Õπ‰´¡å MluI (√Ÿª∑’Ë 1) ‡π◊ËÕß®“°¡’µ”·Àπàß

recognition site ¢Õß‡Õπ‰´¡å MluI ¢â“«æ◊Èπ‡¡◊Õß

∑’Ë‡°Á∫√«∫√«¡¡“®“°¿“§‡Àπ◊Õ·≈–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

¡’Õ—≈≈’≈¢Õß¬’πµâ“π∑“π Pi-d2 ∑’Ëµâ“π∑“π‚√§‰À¡â„π¢â“«

∑—Èß ‘Èπ 7 ·≈– 32 æ—π∏ÿå µ“¡≈”¥—∫ ®“°®”π«πæ—π∏ÿå¢â“«

24 æ—π∏ÿå ·≈– 45 æ—π∏ÿå ¥—ß√“¬≈–‡Õ’¬¥∑’Ë· ¥ß„πµ“√“ß∑’Ë 1

‡¡◊ËÕ ÿà¡µ—«Õ¬à“ßæ—π∏ÿå¢â“«®“°¿“§‡Àπ◊Õ·≈–

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ∑’Ë¡’Õ—≈≈’≈µâ“π∑“π¢Õß¬’π

Pi-d2 (æ—π∏ÿå‡À≈◊Õß≈’́ Õ æ—π∏ÿå‡Àπ’¬«∫“¬ ’ æ—π∏ÿåªÜ“‡∫“–

·≈–æ—π∏ÿåæ«ß‡ß‘π) ·≈–∑’Ë¡’Õ—≈≈’≈‰¡àµâ“π∑“π¢Õß¬’π

Pi-d2 (æ—π∏ÿå¢â“«·¥ß (TRI8409149) æ—π∏ÿå¢â“«¡—πÀ¡Ÿ

·≈–æ—π∏ÿåæ≠“™¡) ·≈–æ—π∏ÿåπ‘æªÕπ∫“‡√ ´÷Ëß‡ªìπ

æ—π∏ÿå∑’Ë¡’Õ—≈≈’≈‰¡àµâ“π∑“π¢Õß¬’π Pi-d2 ‡ªìπæ—π∏ÿå

‡ª√’¬∫‡∑’¬∫ ‰ªÀ“≈”¥—∫π‘«§≈’‚Õ‰∑¥å æ∫«à“æ—π∏ÿå

‡À≈◊Õß≈’´Õ æ—π∏ÿå‡Àπ’¬«∫“¬ ’ æ—π∏ÿåªÜ“‡∫“– ·≈–æ—π∏ÿå

æ«ß‡ß‘π ´÷Ëß¡’Õ—≈≈’≈µâ“π∑“π¢Õß¬’π Pi-d2 ‰¥â≈”¥—∫

π‘«§≈’‚Õ‰∑¥å¢π“¥ 904, 900, 930 ·≈– 900 ‡∫ 

µ“¡≈”¥—∫ ·≈–æ—π∏ÿå¢â“«·¥ß (TRI8409149) æ—π∏ÿå¢â“«

¡—πÀ¡Ÿ æ—π∏ÿåæ≠“™¡ ·≈–æ—π∏ÿåπ‘æªÕπ∫“‡√ ÷́Ëß¡’

Õ—≈≈’≈‰¡àµâ“π∑“π¢Õß¬’π Pi-d2 ‰¥â≈”¥—∫π‘«§≈’‚Õ‰∑¥å

¢π“¥ 900, 910,  890 ·≈– 920 ‡∫  µ“¡≈”¥—∫

·≈–«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å∑’Ë‰¥â‚¥¬∑” alignment

°—∫∞“π¢âÕ¡Ÿ≈ BLASTN (http://www.ncbi.nlm.nih.gov/

BLAST) (√Ÿª∑’Ë 2) æ∫«à“≈”¥—∫π‘«§≈’‚Õ‰∑¥åµ√ß°—∫

≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß¬’π Pi-d2 ´÷Ëß‡ªìπ à«π¢Õß

‚ª√µ’π  B-lectin receptor kinase ‚¥¬¬’π Pi-d2 π’È

¡’‚§√ß √â“ß¢Õß‚ª√µ’π∑’Ë·µ°µà“ß°—π√–À«à“ß¢â“«∑’Ë

 “¡“√∂µâ“π∑“πµàÕ‡™◊ÈÕ√“‚√§‰À¡â∑’Ë¡’Õ—≈≈’≈µâ“π∑“π¬’π

Pi-d2 °—∫¢â“«∑’Ë¡’Õ—≈≈’≈‰¡àµâ“π∑“π¬’π Pi-d2 µàÕ‡™◊ÈÕ√“

‚√§‰À¡â ´÷Ëß¢â“«∑’Ëµâ“π∑“π‚√§‰À¡â¡’∫√‘‡«≥∑’Ë‡ªìπ

substitution site ¢Õß°√¥Õ–¡‘‚π‰Õ‚´≈‘«´’π (isoleucine)

∑’Ëµ”·Àπàß 441¢Õß‚ª√µ’π¬’πµâ“π∑“π Pi-d2 (Chen

et al., 2006) ÷́Ëß Õ¥§≈âÕß°—π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫≈”¥—∫

π‘«§≈’‚Õ‰∑¥å¢ÕßÕ—≈≈’≈µâ“π∑“π°—∫Õ—≈≈’≈‰¡àµâ“π∑“π

¢Õß¬’π Pi-d2 æ∫§«“¡·µ°µà“ß¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å

„π à«π recognition site ¢Õß MluI ®”π«π 1 π‘«§≈’‚Õ‰∑¥å

‚¥¬æ—π∏ÿå¢â“«æ◊Èπ‡¡◊Õß∑’Ë¡’Õ—≈≈’≈¢Õß¬’πµâ“π∑“π‚√§‰À¡â

Pi-d2 ¡’≈”¥—∫π‘«§≈’‚Õ‰∑¥å 5û-A*CGCGT-3û ¥—ßπ—Èπ

‡¡◊ËÕπ” PCR product ∑’Ë‰¥â®“°°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ

‚¥¬„™â‡§√◊ËÕßÀ¡“¬‚¡‡≈°ÿ≈¥’‡ÕÁπ‡Õ∑’Ë¡’§«“¡‡©æ“–‡®“–®ß

µàÕ¬’πµâ“π∑“π Pi-d2 (Pi-d2 Con2F/Con2R ) ¡“µ—¥

¥â«¬‡Õπ‰´¡å MluI ∑”„Àâ‰¥â·∂∫¥’‡ÕÁπ‡Õ¢π“¥ 700

·≈– 400 §Ÿà‡∫   à«π„π¢â“«∑’Ë¡’Õ—≈≈’≈‰¡àµâ“π∑“π

¢Õß¬’π Pi-d2 ·≈–æ—π∏ÿåπ‘æªÕπ∫“‡√´÷Ëß‡ªìπæ—π∏ÿå¢â“«
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∑’Ë‰¡àµâ“π∑“πµàÕ‚√§‰À¡â ¡’≈”¥—∫π‘«§≈’‚Õ‰∑¥å‡ªìπ

5û- G*CGCGT-3û ÷́Ëß∑”„Àâ‡Õπ‰´¡å MluI ‰¡à “¡“√∂

µ—¥‰¥â ¬—ß§ß‰¥â·∂∫¥’‡ÕÁπ‡Õ¢π“¥ 1,100 §Ÿà ‡∫ 

¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß∑’Ë¡’Õ—≈≈’≈¢Õß¬’π Pi-d2 ∑’Ë§«∫§ÿ¡

≈—°…≥–µâ“π∑“π‚√§‰À¡âπ’È  “¡“√∂π”‰ª„™â„π°“√

§—¥‡≈◊Õ°æàÕæ—π∏ÿå·≈–·¡àæ—π∏ÿå∑’Ë¡’¬’πµâ“π∑“π‡™◊ÈÕ√“

‚√§‰À¡â·≈–∑¥ Õ∫¬◊π¬—π§«“¡µâ“π∑“πµàÕ‡™◊ÈÕ

 “‡Àµÿ‚√§‰À¡â¢Õß¢â“«∑’Ëæ∫„πª√–‡∑»‰∑¬ °àÕπ∑’Ë

®–π”‰ª„™â„π°“√ª√—∫ª√ÿßæ—π∏ÿå¢â“«„Àâµâ“π∑“π

µàÕ‚√§‰À¡âµàÕ‰ª

 √ÿªº≈°“√∑¥≈Õß

®“°°“√ ”√«®æ—π∏ÿ°√√¡¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß‰∑¬

®“°¿“§‡Àπ◊Õ·≈–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ®”π«π

69 æ—π∏ÿå ‚¥¬„™â‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ®”‡æ“–°—∫¬’π

µâ“π∑“π‚√§‰À¡â Pi-d2 æ∫«à“¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß¢Õß‰∑¬

®”π«π 39 æ—π∏ÿå ¡’Õ—≈≈’≈¢Õß¬’π∑’Ëµâ“π∑“π‚√§‰À¡â

Pi-d2 ́ ÷Ëß¬◊π¬—π°“√¡’Õ—≈≈’≈¬’πµâ“π∑“π‚√§‰À¡â¥—ß°≈à“«

‚¥¬°“√µ√«® Õ∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å·≈–‡ª√’¬∫‡∑’¬∫

°—∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß¬’π Pi-d2 „π∞“π¢âÕ¡Ÿ≈ NCBI

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ »Ÿπ¬å«‘®—¬¢â“«Õÿ∫≈√“™∏“π’

∑’Ë‡Õ◊ÈÕ‡øóôÕµ—«Õ¬à“ß¢â“«∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È ß“π«‘®—¬π’È

‰¥â√—∫°“√ π—∫ πÿπ®“°ß∫ª√–¡“≥·ºàπ¥‘π ¡À“«‘∑¬“≈—¬

Õÿ∫≈√“™∏“π’ ·≈–∑ÿπ π—∫ πÿπ®“° ∂“∫—π«‘®—¬

·≈–æ—≤π“·Ààß¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ∑ÿπ π—∫ πÿπ

∫“ß à«π®“°§≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

·≈–∑ÿπ π—∫ πÿπ∫“ß à«π®“° ‚§√ß°“√∑ÿπ«‘®—¬¡À“∫—≥±‘µ

 °«.  “¢“«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ √À— ‚§√ß°“√
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1.ßÕ‡æ◊ËÕπ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 27. æ«ß¡“≈—¬ 35-10-8 ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

2.¥¬“À≈’Ë ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 28.‚æ©≈Õß 31-34-20 ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

3.®–™‘ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ R 29.®”ª“®’π 84-8-16 ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

4.ªóÕ°àÕ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 30.®”ª“®’π 84-8-22 ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

5.ªóÕ‡°…µ√ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 31. «à“ßÕ“√¡≥å 84-4-118 ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

6.‡Àπ’¬«· ß¡Ÿ‡«Õ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 32.¢â“«‡∫“∑’ËÀπ÷Ëß 95-1-80 ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

7.°–‡À√’Ë¬ß¢“« ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ R 33.‰¢à·¡ß¥“ 59-2-73 ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

8.‡À≈◊ÕßÀÕ¡ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 34.≈Õ¬„À≠à 62-40-140 ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

9.®–πÕ‰Àπ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 35.‡¡Á¥‡≈Á°Àπ—° ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

10.‡À≈◊ÕßÀÕ¡·¥ß ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 36.æ≠“™¡ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

11.≈“¬´“π ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 37.‡¢’¬« ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

12.ªîÕ‘ ·¡à≈– ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 38.¢“«ª√“®’π ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

13.Àâ«¬·≈âß ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ R 39.‡®ä°°√–‚¥¥ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

14.ªîÕ‘ ´Ÿ·¡àø“ß ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 40.√«ß‡¥’¬« ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

15. ¢â“«°Õ·ºà ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ R 41.‡®â“≈Õ¬ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

16.∫◊Õ¢ÕæÕ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 42.‡À≈◊Õß°≈â«¬ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

17.ªîÕ‘ æ–‚¥à ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 43.§ÿ≥·¡à ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

18.‡À≈◊Õß≈’´Õ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ R 44.¢“«¬“¬§≈’Ë ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

19.¢â“«·¥ß (TRI 8409149) ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 45.¢“«‡ ¡Õ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

20.¢â“«¡—πÀ¡Ÿ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 46.‡À≈◊Õßæ«ß∑Õß ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

21.ªÜ“‡∫“– ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ R 47.‡À≈◊ÕßÕπ—πµå ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

22.µÕ ÷́®à“ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 48.¢“«≈’È ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

23.ßÕ‡´√– ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ R 49.¢“«µ“À¬—¥ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

24.‡Àπ’¬«°≈Ë”ÀÕ¡ · ß≈’´Õ ¢â“«æ◊Èπ‡¡◊Õß®“°¿“§‡Àπ◊Õ S 50.π“ß‡¢’¬« ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

25.æ«ß∑Õß ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R 51.≈Õ¬ “¬∫—« ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

26.æ«ß¡“≈—¬ 31-5-6 ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R 52.π“ß‡¢’¬« ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

µ“√“ß∑’Ë 1. √“¬™◊ËÕ¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß∑’Ë„™â„π°“√∑¥≈Õß·≈–√Ÿª·∫∫Õ—≈≈’≈¬’πµâ“π∑“π‚√§‰À¡â Pi-d2 À≈—ßµ—¥¥â«¬

‡ÕÁπ‰´¡åµ—¥®”‡æ“– MluI ∑’Ëæ∫„πµ—«Õ¬à“ß¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß‰∑¬ 69 æ—π∏ÿå

™◊ËÕæ—π∏ÿå ·À≈àß∑’Ë¡“ √Ÿª·∫∫ ™◊ËÕæ—π∏ÿå ·À≈àß∑’Ë¡“ √Ÿª·∫∫
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Pi-d2
*

Pi-d2*
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53. π“ß‡¢’¬« ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R 62.∑“πµ–«—π ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

54.‡°«’¬πÀ—° ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R 63.¢“«‡»√…∞’ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

55.¢“«‚æ∏‘Ï ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R 64. “¡√«ß ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

56. “¡æ√“π ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S 65.ÀÕ¡∑ÿàß ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

57.‡Àπ’¬«∫“¬ ’ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R 66.ÀÕ¡∑ÿàß ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

58.‡À≈◊Õß∫—ß„∫ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S 67.‰Õâ‚À¡àß ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π S

59.¢“«π§√‰™¬»√’ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R 68.æ«ßÀπ—° ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

60.‡®â“≈Õ¬ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R 69.æ«ß‡ß‘π ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R

61.¢â“«≈Õ¬ ¢â“«æ◊Èπ‡¡◊Õß¿“§Õ’ “π R
À¡“¬‡Àµÿ

* S =  ¡’Õ—≈≈’≈∑’Ë‰¡àµâ“π∑“π‡™◊ÈÕ√“‚√§‰À¡â ‰¡à “¡“√∂µ—¥‰¥â¥â«¬‡Õπ‰´¡å MluI
  R =  ¡’Õ—≈≈’≈∑’Ëµâ“π∑“π‡¢◊ÈÕ√“‚√§‰À¡â  “¡“√∂µ—¥™‘Èπ à«π¥’‡ÕÁπ‡Õ‰¥â¥â«¬‡Õπ‰´¡å MluI

µ“√“ß∑’Ë 2. °“√°√–®“¬µ—«¢ÕßÕ—≈≈’≈¢Õß¬’π Pi-d2„π¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß ®”π«π 69 æ—π∏ÿå ®“°¿“§‡Àπ◊Õ·≈–

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õß‰∑¬ ‚¥¬„™â‰æ√‡¡Õ√å∑’Ë®”‡æ“–°—∫¬’πµâ“π∑“π‚√§‰À¡â Pi-d2

¢â“«æ◊Èπ‡¡◊Õß ®”π«πæ—π∏ÿå ®”π«πæ—π∏ÿå ®”π«πæ—π∏ÿå ®”π«πæ—π∏ÿå

∑’Ëµ√«® Õ∫ ∑’Ë “¡“√∂‡æ‘Ë¡ ∑’Ë¡’Õ—≈≈’≈ S*   ∑’Ë¡’Õ—≈≈’≈ R**

ª√‘¡“≥¥’‡ÕÁπ‡Õ (1,100 bp) (700 bp ·≈–

400bp)

¢â“«æ◊Èπ‡¡◊Õß¿“§‡Àπ◊Õ 24 24 17 7

¢â“«æ◊Èπ‡¡◊Õßµ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 45 45 13 32

√«¡ 69 69 30 39

À¡“¬‡Àµÿ  * Õ—≈≈’≈ S ¢Õß¬’π Pi-d2 ∑’Ë‰¡àµâ“π∑“πµàÕ‚√§‰À¡â §◊Õ¡’·∂∫¥’‡ÕÁπ‡Õ¢π“¥ 1,100 §Ÿà‡∫  ∑’Ë®”‡æ“–°—∫¬’π Pi-d2 ∑’Ë‰¡à¡’µ”·Àπàß
¢Õß°“√µ—¥¥â«¬‡Õπ‰´¡å MluI

 **Õ—≈≈’≈ R ¢Õß¬’π Pi-d2 ∑’Ëµâ“π∑“πµàÕ‚√§‰À¡â §◊Õ¡’·∂∫¥’‡ÕÁπ‡Õ¢π“¥ 1,100 §Ÿà‡∫  ∑’Ë¡’µ”·Àπàß¢Õß°“√µ—¥¥â«¬‡Õπ‰´¡å MluI
Õ¬Ÿà¿“¬„π∑”„Àâ‰¥â™‘Èπ à«π¥’‡ÕÁπ‡Õ¢π“¥ 700 ·≈– 400 §Ÿà‡∫ 
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√Ÿª∑’Ë 1. º≈°“√µ√«® Õ∫≈“¬æ‘¡æå¥’‡ÕÁπ‡Õ¢Õß¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õßæ—π∏ÿåµà“ßÊ ‚¥¬„™â‰æ√‡¡Õ√å  ∑’Ë®”‡æ“–°—∫¬’π

Pi-d2 (Pi-d2 Con2F/Con2R) À≈—ßµ—¥¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– Mlu
I
 M = Gene Ruler TM DNA Ladder

Mix, NIP = ¢â“«æ—π∏ÿå Nipponbare, Lane 1-5 ‡ªìπµ—«Õ¬à“ß¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß∑’Ë¡’Õ—≈≈’≈‰¡àµâ“π∑“π¢Õß¬’π

Pi-d2 §◊Õæ—π∏ÿå¢â“«·¥ß (TRI 8409149) æ—π∏ÿå¢â“«¡—πÀ¡Ÿ æ—π∏ÿåæ≠“™¡ ·≈–æ—π∏ÿå “¡√«ß µ“¡≈”¥—∫ Lane

6-10 ‡ªìπµ—«Õ¬à“ß¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß∑’Ë¡’Õ—≈≈’≈µâ“π∑“π¢Õß¬’π Pi-d2 §◊Õ æ—π∏ÿå‡À≈◊Õß≈’́ Õ æ—π∏ÿå‡Àπ’¬«∫“¬ ’

æ—π∏ÿåªÜ“‡∫“– æ—π∏ÿåæ«ß‡ß‘π ·≈–æ—π∏ÿåæ«°Àπ—° µ“¡≈”¥—∫

√Ÿª∑’Ë 2. ·ºπ¿“æ· ¥ß≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫“ß à«π∑’Ë‰¥â®“°°“√∑” sequence alignments ¢Õß¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß

∑’Ë¡’Õ—≈≈’≈µâ“π∑“π¢Õß¬’πµâ“π∑“π‚√§‰À¡â Pi-d2 °—∫µ—«Õ¬à“ß¢â“«æ—π∏ÿåæ◊Èπ‡¡◊Õß∑’Ë¡’Õ—≈≈’≈‰¡àµâ“π∑“π¢Õß¬’π

Pi-d2 ‡ª√’¬∫‡∑’¬∫°—∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å Pi-d2 ∑’Ë¡’√“¬ß“π °√Õ∫ ’Ë‡À≈’Ë¬¡· ¥ß A/G SNP site

„πµ”·Àπàß¢Õß‡Õπ‰´¡åµ—¥®”‡æ“– MluI

¢â“«æ—π∏ÿå∑’Ë¡’Õ—≈≈’≈µâ“π∑“π¢Õß¬’π Pi-d2: æ—π∏ÿå‡À≈◊Õß≈’́ Õ æ—π∏ÿå‡Àπ’¬«∫“¬ ’ æ—π∏ÿåªÜ“‡∫“– ·≈–æ—π∏ÿåæ«ß‡ß‘π

¢â“«æ—π∏ÿå∑’Ë¡’Õ—≈≈’≈‰¡àµâ“π∑“π¢Õß¬’π Pi-d2: π‘æªÕπ∫“‡√ æ—π∏ÿå¢â“«·¥ß (TRI 8409149) æ—π∏ÿå¢â“«¡—πÀ¡Ÿ

·≈–æ—π∏ÿåæ≠“™¡


