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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õÿ∫—µ‘°“√≥å°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR ∫√‘‡«≥ tyrosine kinase

domain ∑’Ë‡ÕÁ°´Õπ 18, 19 ·≈– 21 „πºŸâªÉ«¬¡–‡√ÁßªÕ¥„π‡¢µ¿“§‡Àπ◊ÕµÕπ∫π¢Õß‰∑¬ ‚¥¬ °—¥¥’‡ÕÁπ‡Õ

®“°µ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ¡–‡√ÁßªÕ¥™π‘¥ non-small-cell lung cancer ®”π«π 68 √“¬  ·≈–‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ

¢Õß‡ÕÁ°´Õπ∑—Èß “¡¥â«¬«‘∏’ PCR °àÕππ”‰ª«‘‡§√“–Àå≈”¥—∫‡∫   º≈°“√»÷°…“æ∫°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR

√«¡ 10 ™π‘¥ „πºŸâªÉ«¬ 18 √“¬ (√âÕ¬≈– 26.47) ´÷Ëß°“√°≈“¬æ—π∏ÿå 6 ™π‘¥‡§¬¡’√“¬ß“π¡“°àÕπ·≈â«§◊Õ

delE746 - A750, delL747 - S752insQ, A839T, V851I , E868G ·≈– L858R  à«πÕ’° 4 ™π‘¥ ‡ªìπ°“√

°≈“¬æ—π∏ÿå∑’Ë§âπæ∫„À¡à ‰¥â·°à L688F, A722T, G724D ·≈– P848S  °“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR

¡’§«“¡ —¡æ—π∏å°—∫ºŸâªÉ«¬‡æ»À≠‘ß (P=0.0038) À√◊Õæ¬“∏‘ ¿“æ™‘Èπ‡π◊ÈÕ·∫∫ adenocarcinoma  (P=0.0343)

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  °“√»÷°…“§√—Èßπ’È∑”„Àâ∑√“∫∂÷ßÕÿ∫—µ‘°“√≥å°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR „π°≈ÿà¡ºŸâªÉ«¬

¡–‡√ÁßªÕ¥„π‡¢µ¿“§‡Àπ◊Õ¢Õß‰∑¬

ABSTRACT

The objective of this study is to investigate the incidence of EGFR mutation at tyrosine kinase

domain in exon 18, 19 and 21 among the upper northern Thai lung cancer patients. Cancerous tissues

obtained from 68 non-small cell lung cancer patients were subjected to DNA extraction, amplification of

DNA regions encompassing the three EGFR exons of interest by polymerase chain reaction, and followed

by direct sequencing.  Ten EGFR mutations were found in 18 out of 68 patients (26.47%).  Six of which,

delE746 - A750, delL747 - S752insQ, A839T, V851I, E868G and L858, were previously reported

mutations.  The other four, L688F, A722T, G724D and P848S, were novel mutations.  EGFR mutation
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∫∑π”

¡–‡√ÁßªÕ¥ ®—¥‡ªìπªí≠À“ ”§—≠∑“ß¥â“π

 “∏“√≥ ÿ¢¢Õßª√–‡∑»‰∑¬ ‚¥¬‡©æ“–„πª√–™“°√

∑’ËÕ“»—¬Õ¬Ÿà∑“ß¿“§‡Àπ◊Õ ´÷Ëßæ∫Õÿ∫—µ‘°“√≥å¢Õß‚√§

‚¥¬‡©≈’Ë¬ Ÿß°«à“ª√–™“°√∑’ËÕ“»—¬Õ¬Ÿà„π¿Ÿ¡‘¿“§Õ◊ËπÊ

‡ªìπÕ¬à“ß¡“° (Khuhaprema, 2007; Cancer Unit:

Maharaj Nakorn Chiang Mai Hospital, 2007) ®“°

 ∂‘µ‘ºŸâªÉ«¬¡–‡√ÁßªÕ¥∑’Ë‡¢â“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈

¡À“√“™π§√‡™’¬ß„À¡à∑’Ëºà“π¡“ æ∫¡–‡√ÁßªÕ¥™π‘¥

non-small-cell lung cancer (NSCLC) ¡“°∑’Ë ÿ¥

ª√–°Õ∫¥â«¬ adenocarcinoma √âÕ¬≈– 42.6

√Õß≈ß¡“§◊Õ squamous cell carcinoma √âÕ¬≈– 33.0

·≈– large cell carcinoma √âÕ¬≈– 2.9   à«π¡–‡√ÁßªÕ¥

™π‘¥ small-cell lung cancer (SCLC) æ∫‰¥â√âÕ¬≈–

12.4  πÕ°®“°π’È¬—ßæ∫¡–‡√ÁßªÕ¥∑’Ë‰¡à “¡“√∂®”·π°

™π‘¥‰¥â Õ’°√âÕ¬≈– 9.1  ºŸâªÉ«¬¡“°°«à“√âÕ¬≈– 80

∑’Ë¡“æ∫·æ∑¬å¡—°¡’°“√·æ√à°√–®“¬¢Õß‚√§·≈â«

(Deesomchok et al., 2005)  °“√√—°…“„™â¬“‡§¡’∫”∫—¥

¡“µ√∞“π‡ªìπÀ≈—°  „πªí®®ÿ∫—ππÕ°®“°°“√√—°…“¥â«¬

¬“‡§¡’∫”∫—¥¡“µ√∞“π·≈â« ¬“∑’Ë„™â√—°…“·∫∫¡ÿàß‡ªÑ“

(targeted therapy) ‡™àπ gefitinib À√◊Õ erlotinib

´÷Ëß‡ªìπ¬“„π°≈ÿà¡ epidermal growth factor receptor -

tyrosine kinase inhibitors (EGFR-TKIs) ‰¥â‡¢â“

¡“¡’∫∑∫“∑„π°“√√—°…“ºŸâªÉ«¬¡–‡√ÁßªÕ¥¡“°¢÷Èπ

¬“°≈ÿà¡π’È∑”Àπâ“∑’Ë¬—∫¬—Èß°“√∑”ß“π¢Õß‚ª√µ’π EGFR

(Hynes and Lane, 2005) ÷́Ëß‡ªìπ‚ª√µ’π„π°≈ÿà¡

receptor tyrosine kinase ∑’Ë·ª≈√À— ¡“®“°¬’π EGFR

¬’π EGFR Õ¬Ÿà∑’Ë·¢π —Èπ¢Õß‚§√‚¡‚´¡§Ÿà∑’Ë 7

µ”·Àπàß 12 (7p12)  ¡’¢π“¥ 188 Kb (NC

000007.12) ª√–°Õ∫¥â«¬ 28 ‡ÕÁ°´Õπ  “¡“√∂

∂Õ¥·≈–·ª≈√À— „Àâ‚ª√µ’π¢π“¥ 170 °‘‚≈¥—≈µ—π

´÷Ëß¡’ 1,210 °√¥Õ–¡‘‚π (Reiter et al., 2001)

„π‡´≈≈å¡–‡√ÁßÀ≈“¬Ê ™π‘¥∑’Ë¡’µâπ°”‡π‘¥¡“®“°‡´≈≈å

‡¬◊ËÕ∫ÿº‘« ‡™àπ ¡–‡√Áß‡µâ“π¡ ¡–‡√Áß»’√…–·≈–§Õ

√«¡∂÷ß¡–‡√ÁßªÕ¥™π‘¥ NSCLC ¡—°¡’°“√· ¥ßÕÕ°

¢Õß¬’π EGFR À√◊Õ¡’°“√°√–µÿâπ°“√∑”ß“π¢Õß‚ª√µ’π

EGFR „π√–¥—∫∑’Ë Ÿß°«à“ª°µ‘  àßº≈„Àâ‡´≈≈å‡æ‘Ë¡

°“√·∫àßµ—« µâ“π∑“π°“√µ“¬¢Õß‡´≈≈å·∫∫ apoptosis

‡æ‘Ë¡§«“¡ “¡“√∂„π°“√‡§≈◊ËÕπ∑’Ë¢Õß‡´≈≈å‡π◊ÈÕßÕ°

√«¡∂÷ß àß‡ √‘¡°“√ √â“ß‡ âπ‡≈◊Õ¥„À¡à (Arteaga,

2002)  °≈‰°‡À≈à“π’È®– àß‡ √‘¡°√–∫«π°“√ æ—≤π“

·≈–°“√¥”√ß™’«‘µ¢Õß‡´≈≈å¡–‡√Áß ®÷ß∑”„Àâ‡°‘¥·π«§‘¥

º≈‘µ¬“√—°…“¡–‡√Áß∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‚ª√µ’π

EGFR ¢÷Èπ

¬“ getifinib (Iressa˙) ‡ªìπ¬“„π°≈ÿà¡

EGFR-TKIs µ—«·√°∑’Ë‡¢â“¡“¡’∫∑∫“∑„π°“√√—°…“

ºŸâªÉ«¬¡–‡√ÁßªÕ¥ (Cohen et al., 2003)  ®“°°“√

»÷°…“«‘®—¬§≈‘π‘°√–¬–∑’Ë 2 ¢Õß‚§√ß°“√ IDEAL-1

·≈– IDEAL-2 æ∫«à“¬“ gefitinib „Àâº≈µâ“π‡π◊ÈÕßÕ°

¡–‡√ÁßªÕ¥ „πºŸâªÉ«¬ª√–¡“≥√âÕ¬≈– 12-19 (Fukuoka

et al., 2003; Kris et al., 2003)  ®“°º≈¥—ß°≈à“«

∑”„ÀâÕß§å°“√Õ“À“√·≈–¬“¢Õß À√—∞Õ‡¡√‘°“ (FDA)

„Àâ°“√√—∫√Õß·∫∫‡√àß¥à«π·°à¬“ gefitinib „π‡¥◊Õπ

æƒ…¿“§¡ ªï §.». 2003 (Cohen et al., 2003)

®“°π—Èπ¬“ gefitinib °Á‡¢â“ Ÿà°“√«‘®—¬§≈‘π‘°√–¬–∑’Ë 3

Õ’°À≈“¬Ê ‚§√ß°“√ ´÷Ëßæ∫«à“ºŸâªÉ«¬‡™◊ÈÕ™“µ‘‡Õ‡™’¬

¡’°“√µÕ∫ πÕß¥’°«à“ºŸâªÉ«¬‡™◊ÈÕ™“µ‘Õ◊ËπÊ ·≈–°≈ÿà¡

ºŸâªÉ«¬∑’ËµÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“ gefitinib

¡—°‡ªìπ™π‘¥ adenocarcinoma À√◊Õ‡ªìπ‡æ»À≠‘ß À√◊Õ

‰¡à¡’ª√–«—µ‘°“√ Ÿ∫∫ÿÀ√’Ë (Ciardiello and Tortora,

2008; Toschi and Cappuzzo, 2007)

°“√· ¥ßÕÕ°¢Õß‚ª√µ’π EGFR ‡ªìπ

‡ªÑ“À¡“¬™’«‚¡‡≈°ÿ≈Õ¬à“ß·√° ÷́Ëß„™â»÷°…“°“√µÕ∫

 πÕßµàÕ¬“ ·µà°≈—∫æ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√

µÕ∫ πÕß¢ÕßºŸâªÉ«¬∑’Ë√—°…“¥â«¬¬“ gefitinib (Bailey

et al., 2003)  ¥—ßπ—Èπ®÷ß‰¥â¡’°“√»÷°…“≈÷°≈ß‰ª„π√–¥—∫

status was statistic significant associated with female (P=0.0038) or adenocarcinoma (P=0.0343) subtype.

This study reports the incidence of EGFR gene mutations in the upper northern Thai lung cancer patients.

§” ”§—≠ : ¬’πÕ’®’‡ÕøÕ“√å ¡–‡√ÁßªÕ¥ ¿“§‡Àπ◊ÕµÕπ∫π¢Õß‰∑¬

Key Words : EGFR, Lung cancer, Upper northern Thailand
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§«“¡º‘¥ª°µ‘¢Õß¬’π ·≈–æ∫«à“°“√°≈“¬æ—π∏ÿå¢Õß¬’π

EGFR À≈“¬Ê ™π‘¥„π‡´≈≈å¡–‡√Áß∑’Ë‡ÕÁ°´Õπ 18, 19

·≈– 21 ´÷ËßÕ¬Ÿà„π tyrosine kinase domain

¡’§«“¡ —¡æ—π∏å°—∫°“√µÕ∫ πÕß∑’Ë¥’µàÕ°“√√—°…“

¥â«¬¬“ gefitinib (Lynch et al., 2004; Paez et al.,

2004) ·≈–≈à“ ÿ¥ ß“π«‘®—¬§≈‘π‘°√–¬–∑’Ë 3 ‚§√ß°“√

IPASS ́ ÷Ëß»÷°…“‚¥¬„™â¬“ gefitinib √—°…“µ—Èß·µà‡√‘Ë¡·√°

(first-line) ‡ª√’¬∫‡∑’¬∫°—∫°“√√—°…“¥â«¬¬“‡§¡’

∫”∫—¥¡“µ√∞“π carboplatin/paclitaxel ‚¥¬¡’‡°≥±å

°“√§—¥‡≈◊Õ°‡©æ“–ºŸâªÉ«¬™“«‡Õ‡™’¬∑’Ë‡ªìπ¡–‡√Áß™π‘¥

NSCLC ·∫∫ adenocarcinoma ´÷Ëß¡’Õ“°“√Õ¬Ÿà„π¢—Èπ

III B À√◊Õ IV ‰¡à¡’ª√–«—µ‘°“√ Ÿ∫∫ÿÀ√’Ë ·≈–¬—ß‰¡à‡§¬

√—∫°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥„¥Ê  º≈°“√»÷°…“æ∫

°≈“¬æ—π∏ÿå¢Õß¬’π EGFR  Ÿß∂÷ß√âÕ¬≈– 59.7 ·≈–

ºŸâªÉ«¬°≈ÿà¡π’È¡’Õ—µ√“°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“

gefitinib ¡“°°«à“√âÕ¬≈– 70  ‡¡◊ËÕ«‘‡§√“–Àå√–¬–‡«≈“

°“√√Õ¥™’«‘µ‚¥¬‚√§‰¡à°â“«Àπâ“µàÕ (progression-free

survival) ¢Õß°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’°“√°≈“¬æ—π∏ÿå¢Õß¬’π

EGFR æ∫«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ gefitinib ¡’√–¬–‡«≈“

¬“«π“π°«à“°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥¡“µ√∞“π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.001) (Mok et al.,

2009)

¬“„π°≈ÿà¡ EGFR-TKIs Õ’°™π‘¥Àπ÷Ëß∑’Ë‡¢â“

¡“¡’∫∑∫“∑„π°“√√—°…“ºŸâªÉ«¬¡–‡√Á ßªÕ¥°Á§◊Õ

¬“ erlotinib (Tarceva˙) ´÷Ëß¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π

¢Õß‚ª√µ’π EGFR ‡™àπ‡¥’¬«°—π°—∫¬“ gefitinib

°“√«‘®—¬∑“ß§≈‘π‘°¢Õß¬“ erlotinib „πºŸâªÉ«¬¡–‡√Áß

ªÕ¥™π‘¥ NSCLC ∑’Ë¡’Õ“°“√Õ¬Ÿà„π¢—Èπ°â“«Àπâ“ æ∫«à“

ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“¡’Õ—µ√“°“√√Õ¥™’«‘µ Ÿß°«à“°≈ÿà¡

ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“À≈Õ°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  ∑”„Àâ

¬“ erlotinib ‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√·≈–

¬“¢Õß À√—∞‡¡◊ËÕ‡¥◊Õπ∏—π«“§¡ ªï §.». 2004 ·≈–

‡¡◊ËÕ«‘‡§√“–Àå°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“

erlotinib °—∫≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“§≈‘π‘° æ∫«à“¡’

§«“¡ —¡æ—π∏åµàÕ°—π‡™àπ‡¥’¬«°—∫ºŸâªÉ«¬∑’ËµÕ∫ πÕß

µàÕ°“√√—°…“¥â«¬¬“ gefitinib °≈à“«§◊Õ ‡ªìπºŸâªÉ«¬

‡™◊ÈÕ™“µ‘‡Õ‡™’¬ À√◊ÕºŸâªÉ«¬‡æ»À≠‘ß À√◊Õ‰¡à¡’ª√–«—µ‘

°“√ Ÿ∫∫ÿÀ√’Ë À√◊Õ¡’æ¬“∏‘ ¿“æ·∫∫ adenocarcinoma

(Cohen et al., 2005; Shepherd et al., 2005)

πÕ°®“°π’È Pao et al. (2004) ‰¥â»÷°…“°“√°≈“¬

æ—π∏ÿå¢Õß¬’π EGFR ∫√‘‡«≥‡ÕÁ°´Õπ 18 - 24 ÷́Ëß‡ªìπ

tyrosine kinase domain æ∫«à“ °“√°≈“¬æ—π∏ÿå¢Õß¬’π

EGFR ∫√‘‡«≥‡ÕÁ°´Õπ 19 ·≈– 21 ¡’§«“¡ —¡æ—π∏å

°—∫°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“ erlotinib

®“°À≈—°∞“πÕâ“ßÕ‘ß∑’Ë°≈à“«¡“¢â“ßµâπ®–‡ÀÁπ

‰¥â«à“ °“√»÷°…“°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR ∫√‘‡«≥

tyrosine kinase domain ¡’§«“¡ ”§—≠ ∑—Èß„π¥â“π

°“√§—¥‡≈◊Õ°ºŸâªÉ«¬‡¢â“√—∫°“√√—°…“¥â«¬¬“„π°≈ÿà¡

EGFR-TKIs ·≈–°“√æ¬“°√≥å‚√§  ¥—ßπ—Èπß“π«‘®—¬

‡æ◊ËÕ»÷°…“°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR „πºŸâªÉ«¬

¡–‡√ÁßªÕ¥∑’ËÕ“»—¬Õ¬Ÿà∑“ß¿“§‡Àπ◊Õ¢Õß‰∑¬ ´÷Ëß‡ªìπ

∫√‘ ‡«≥∑’Ëæ∫Õÿ∫—µ‘°“√≥å¢Õß‚√§¥—ß°≈à“« Ÿß∑’Ë ÿ¥

®–∑”„Àâ‰¥â¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë‡ªìπª√–‚¬™πåÕ¬à“ß¬‘ËßµàÕ

°“√√—°…“ºŸâªÉ«¬µàÕ‰ª„πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

ß“π«‘®—¬π’È¡ÿàß»÷°…“°“√°≈“¬æ—π∏ÿå¢Õß¬’π

EGFR ∫√‘‡«≥ tyrosine kinase domain ∑’Ë‡ÕÁ°´Õπ

18, 19 ·≈– 21 ®“°‡π◊ÈÕ‡¬◊ËÕªÕ¥¡–‡√ÁßªÕ¥ „πºŸâªÉ«¬

¡–‡√ÁßªÕ¥∑’ËÕ“»—¬Õ¬Ÿà„π¿“§‡Àπ◊ÕµÕπ∫π¢Õßª√–‡∑»

‰∑¬ ‚¥¬‚§√ß°“√«‘®—¬π’È‰¥âºà“π°“√æ‘®“√≥“¢Õß§≥–

°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬ §≥–·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ‡¡◊ËÕ«—π∑’Ë 16 °√°Ø“§¡ 2552

1. µ—«Õ¬à“ß«‘®—¬

„™âµ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ¡–‡√ÁßªÕ¥ (cancerous

tissue) ∑’Ë‡°Á∫√—°…“ ¿“æ„πæ“√“øîπ (formalin fixed

and paraffin embedded: FFPE) ®”π«π 68 √“¬

®“°ºŸâªÉ«¬¡–‡√ÁßªÕ¥™π‘¥ NSCLC ∑’Ë‡¢â“√—∫°“√√—°…“

„π‚√ßæ¬“∫“≈¡À“√“™π§√‡™’¬ß„À¡à ·≈–‡π◊ÈÕ‡¬◊ËÕ

¥—ß°≈à“«‰¥âºà“π°“√«‘π‘®©—¬®“°æ¬“∏‘·æ∑¬å ¿“§«‘™“

æ¬“∏‘«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à

·≈â«

2. °“√ °—¥¥’‡ÕÁπÕ

π”µ—«Õ¬à“ß FFPE ¡“µ—¥¥â«¬‡§√◊ËÕß

microtome „Àâ‰¥â§«“¡Àπ“ 10 ‰¡§√Õπ ®“°π—Èπ

ª√—∫ ¿“æ™‘Èπ‡π◊ÈÕ¥â«¬°“√„Àâ§«“¡√âÕπ„π “√≈–≈“¬
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‡∫  (heat-induced retrieval in alkaline solution)

(Shi et al., 2004) ·≈â«π”¡“ °—¥¥’‡ÕÁπ‡Õ¥â«¬«‘∏’

¡“µ√“∞“π phenol-chloroform

3. °“√«‘‡§√“–Àå°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR

π”¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â¡“‡æ‘Ë¡ª√‘¡“≥¢Õß¬’π

EGFR ∑’Ë‡ÕÁ°´Õπ 18, 19 ·≈– 21 ¢Õß ¥â«¬‡∑§π‘§

æ’´’Õ“√å ‚¥¬„™â‰æ√å‡¡Õ√å®”‡æ“–¥—ßπ’È

EGFR-18F:5'-CCATGTCTGGCACTGCTTTC-3'

EGFR-18R:5'-TGCAAGGACTCTGGGCTCC-3'

EGFR-19F:5'-AGATCACTGGGCAGCATGTG-3'

EGFR-19R:5'-CCAGACATGGAAAAGGTGGG-3'

EGFR-21F:5'-GAACATGACCCTGAATTCGGA-3'

EGFR-21R:5'-TACAGCTAGTGGGAAGGCAGC-3'

®“°π—Èπ«‘‡§√“–Àå°“√°≈“¬æ—π∏ÿå¢Õß¬’π‚¥¬°“√À“

≈”¥—∫‡∫ ∑—Èß sense ·≈– antisense strands ¢Õß

·µà≈–‡ÕÁ°´Õπ ¥â«¬‡§√◊ËÕßÀ“≈”¥—∫‡∫ Õ—µ‚π¡—µ‘

MegaBACE™1000 (Amershame Bioscience, USA)

4. °“√·¬°Õ—≈≈’≈‡æ◊ËÕ«‘‡§√“–Àå°≈“¬æ—π∏ÿå¢Õß¬’π

EGFR

π”µ—«Õ¬à“ßº≈º≈‘µ PCR ∑’Ë§“¥«à“¡’°“√

°≈“¬æ—π∏ÿå™π‘¥ small deletion/insertion ‚¥¬¥Ÿ®“°

º≈≈”¥—∫‡∫ ∑’Ë¡’°“√ ấÕπ°—π¢Õß chromatogram

¡“·¬°‡°Á∫ fraction ¢ÕßÕ—≈≈’≈∑’Ë¡’°“√°≈“¬æ—π∏ÿå

¥â«¬‡∑§π‘§ denaturing high - performance liquid

chromatography (DHPLC) ‚¥¬„™â‡§√◊ËÕß Transgenomic

WAVE˙ nucleic acid fragment analysis system

(Transgenomic, Omaha, USA) √ÿàπ 3500HT

π”µ—«Õ¬à“ß∑’Ë·¬°‡°Á∫ fraction‰¥â‰ª√–‡À¬ buffer

ÕÕ°‚¥¬„™â‡§√◊ËÕß SpeedVac (Themo Scientific,

USA) ·≈â«π”‰ªÀ“≈”¥—∫‡∫ ‡æ◊ËÕ«‘‡§√“–Àå°“√°≈“¬

æ—π∏ÿåµàÕ‰ª

5. °“√«‘‡§√“–Àåº≈

π”≈”¥—∫‡∫ ¢Õß¥’‡ÕÁπ‡Õ¡“«‘‡§√“–Àå°“√

°≈“¬æ—π∏ÿå‚¥¬‡ª√’¬∫‡∑’¬∫°—∫≈”¥—∫‡∫ Õâ“ßÕ‘ß¢Õß¬’π

EGFR ®“° GenBank (NC 000007.12) ¥â«¬

‚ª√·°√¡ Mutation Surveyor˙ 3.25 (SoftGenetics

LLC, USA)   à«π°“√µ√«® Õ∫°“√°≈“¬æ—π∏ÿå¢Õß¬’π

EGFR ∑’Ë‡§¬¡’√“¬ß“π·≈â«„™â«‘∏’‡∑’¬∫°—∫∞“π¢âÕ¡Ÿ≈

SM-EGFR-DB (Murray et al., 2008) ·≈–

COSMIC (Bamford et al., 2004)  «‘‡§√“–Àå

§«“¡ —¡æ—π∏å√–À«à“ß°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR

°—∫≈—°…≥–æ¬“∏‘«‘∑¬“§≈‘π‘° ¥â«¬ chi-square test

º≈°“√«‘®—¬

µ—«Õ¬à“ß«‘®—¬®“°ºŸâªÉ«¬ 68 √“¬ ‡ªìπºŸâªÉ«¬

‡æ»™“¬√âÕ¬≈– 61.8 (42/68) ºŸâªÉ«¬‡æ»À≠‘ß

√âÕ¬≈– 38.2 (26/68)  ¡’≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“§≈‘π‘°

‡ªìπ adenocarcinoma √âÕ¬≈– 69.1 (47/68)

squamous cell carcinoma √âÕ¬≈– 25 (17/68) ·≈–

large cell carcinoma √âÕ¬≈– 5.9 (4/68)

º≈°“√»÷°…“°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR

∑’Ë‡ÕÁ°´Õπ 18, 19 ·≈– 21 æ∫°“√°≈“¬æ—π∏ÿå 10

™π‘¥ „πºŸâªÉ«¬ 18 √“¬ (√âÕ¬≈– 26.47) ¥—ß· ¥ß„π

¿“æ∑’Ë 1  ‚¥¬‡ªìπ°“√°≈“¬æ—π∏ÿå∑’Ë¡’√“¬ß“π¡“°àÕπ

6 ™π‘¥  2 ™π‘¥æ∫∂÷ß√âÕ¬≈– 50 ‰¥â·°à delE746-

A750, L858R ´÷Ëßæ∫„πºŸâªÉ«¬ 4 ·≈– 5 √“¬

µ“¡≈”¥—∫ Õ’° 4 ™π‘¥ æ∫„πºŸâªÉ«¬Õ¬à“ß≈– 1 √“¬ ‰¥â·°à

delL747 - S752insQ, A839T, V851I ·≈– E868G

πÕ°π’È¬—ßµ√«®æ∫°“√°≈“¬æ—π∏ÿå™π‘¥„À¡à Õ’° 4 ™π‘¥

‰¥â·°à L688F, A722T ·≈– G724D „πºŸâªÉ«¬

Õ¬à“ß≈– 1 √“¬ ·≈– P848S „πºŸâªÉ«¬ 2 √“¬

‡¡◊ËÕ«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß°“√°≈“¬

æ—π∏ÿå¢Õß¬’π EGFR °—∫≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“§≈‘π‘°

æ∫«à“¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫ºŸâªÉ«¬

∑’Ë‡ªìπ‡æ»À≠‘ß (P=0.0038) À√◊Õ¡’æ¬“∏‘ ¿“æ™‘Èπ‡π◊ÈÕ

·∫∫ adenocarcinoma (P=0.0343) (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 §«“¡ —¡æ—π∏å√–À«à“ß°“√°≈“¬æ—π∏ÿå¢Õß

¬’π EGFR °—∫≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“§≈‘π‘°

a ‡ª√’¬∫‡∑’¬∫æ¬“∏‘ ¿“æ·∫∫ adenocarcinoma °—∫·∫∫Õ◊ËπÊ
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Õ¿‘ª√“¬º≈°“√«‘®—¬

Õÿ∫—µ‘°“√≥å°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR

¢ÕßºŸâªÉ«¬¡–‡√ÁßªÕ¥™π‘¥ NSCLC ∑’ËÕ“»—¬„π‡¢µ

¿“§‡Àπ◊Õ¢Õß‰∑¬ (√âÕ¬≈– 26.47) ¡’Õ—µ√“„°≈â‡§’¬ß

°—∫∞“π¢âÕ¡Ÿ≈ SM-EGFR-DB ´÷Ëßæ∫√âÕ¬≈– 27.61

(Murray et al., 2008) ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡

ºŸâªÉ«¬™“«‡Õ‡™’¬¥â«¬°—π ́ ÷Ëßæ∫‰¥â√“«√âÕ¬≈– 45 (Hsieh

et al., 2006; Sakurada et al., 2006) °≈—∫æ∫«à“

¡’Õÿ∫—µ‘°“√≥åµË”°«à“  ·≈–¬—ß·µ°µà“ß°—∫°“√»÷°…“¢Õß

Sriuranpong et al. (2006) Shigematsu et al. (2005)

·≈– Kosaka et al. (2004) ´÷Ëßæ∫Õÿ∫—µ‘°“√≥å

°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR √âÕ¬≈– 57.4 (35/61)

·≈–ª√–¡“≥√âÕ¬≈– 50 „πºŸâªÉ«¬¡–‡√ÁßªÕ¥™π‘¥

adenocarcinoma ∑’Ë‡ªìπ™“«‰∑¬·≈–‡Õ‡´’¬ µ“¡≈”¥—∫

°“√æ∫Õÿ∫—µ‘°“√≥å°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR

§àÕπ¢â“ßµË”„πß“π«‘®—¬π’È  §“¥«à“‡°‘¥®“°§«“¡·µ°µà“ß

¥â“πªí®®—¬∑“ßæ—π∏ÿ°√√¡¢Õß°≈ÿà¡ª√–™“°√  ¥—ß®–‡ÀÁπ

‰¥â®“°Õ—µ√“ à«π¡–‡√ÁßªÕ¥™π‘¥ adenocarcinoma ´÷Ëß

¡’Õ¬Ÿà∂÷ß√âÕ¬≈– 69  ·µàæ∫°“√°≈“¬æ—π∏ÿå„πÕ—µ√“µË”

¢≥–∑’Ëæ∫°“√°≈“¬æ—π∏ÿå„π¡–‡√ÁßªÕ¥™π‘¥ squamous

cell carcinoma „πÕ—µ√“∑’Ë Ÿß°«à“ (√âÕ¬≈– 13) ∑’Ë‡§¬¡’

√“¬ß“π‰«â«à“æ∫°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR „π¡–‡√Áß

ªÕ¥™π‘¥π’È (πâÕ¬°«à“√âÕ¬≈– 1) (Wiwanitkit, 2006)

≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“§≈‘π‘°∑’Ë —¡æ—π∏å°—∫

°“√°≈“¬°≈“¬æ—π∏ÿå¢Õß¬’π EGFR „π°“√»÷°…“§√—Èßπ’È

 Õ¥§≈âÕß°—∫ß“π«‘®—¬Õ◊ËπÊ ∑’Ë»÷°…“¡“°àÕπÀπâ“π’È  ´÷Ëß

¡—°æ∫„πºŸâªÉ«¬‡æ»À≠‘ß À√◊Õ„π™‘Èπ‡π◊ÈÕ∑’Ë¡’æ¬“∏‘ ¿“æ

·∫∫ adenocarcinoma (Toschi and Cappuzzo, 2007)

°“√°≈“¬æ—π∏ÿå∑’Ëæ∫‰¥â∫àÕ¬ (common

mutation) 2 ™π‘¥ §◊Õ delE746-A750 (c.2235 -

2249del GGAATTAAGAG AAGC À√◊Õ c.2235 -

2249del15) ·≈– L858R (c.2573T>G À√◊Õ

p.Leu858Arg) ¡’√“¬ß“π«à“°“√°≈“¬æ—π∏ÿå∑—Èß Õß™π‘¥

¢â“ßµâπ¡’§«“¡ —¡æ—π∏å°—∫°“√µÕ∫ πÕß∑’Ë¥’µàÕ

°“√√—°…“¥â«¬¬“„π°≈ÿà¡ EGFR-TKIs ‚¥¬æ∫«à“ºŸâªÉ«¬

∑’Ë¡’°“√°≈“¬æ—π∏ÿå¥—ß°≈à“« ¡’Õ—µ√“°“√µÕ∫ πÕß

µàÕ°“√√—°…“¥â«¬¬“ gefitinib À√◊Õ erlotinib ¡“°°«à“

√âÕ¬≈– 70 (Yamamoto et al., 2009) ¿“æ∑’Ë 1  °“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR
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°“√°≈“¬æ—π∏ÿå∑’Ë¡’√“¬ß“π¡“°àÕπÀπâ“π’È

Õ’° 4 ™π‘¥ §◊Õ °“√°≈“¬æ—π∏ÿå™π‘¥ c.2238-2257

del19ins4 (delL747 - S752insQ) ‡ªìπ°“√°≈“¬

æ—π∏ÿå·∫∫ indels ´÷Ëß‡∫  19 µ—«¢“¥À“¬‰ª∑’Ëµ”·Àπàß

2,238 - 2,256 (ATTAAGAGAAGCAACATCT)

·≈–¡’°“√·∑√°‡∫  GCAA ∑”„Àâ‡°‘¥ in-frame

deletion/ insertion ‡¡◊ËÕ·ª≈√À— ÕÕ°¡“‡ªìπ‚ª√µ’π

´÷Ëß®–∑”„Àâ°√¥Õ–¡‘‚π∑’Ëµ”·Àπàß 747-752 (LREATS)

¢“¥À“¬‰ª ·≈–¡’°“√·∑√°°√¥Õ–¡‘‚π glutamine (Q)

‡¢â“¡“ 1 µ—«  Okami et al. (2007) æ∫°“√°≈“¬

æ—π∏ÿå¥—ß°≈à“«„πºŸâªÉ«¬∑’ËµÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“

gefitinib

Pao et al. (2004) ‰¥â√“¬ß“πº≈°“√‡ª≈’Ë¬π

·ª≈ß√–¥—∫‚ª√µ’π·∫∫ delL747 - S752insQ ÷́Ëß

‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß„π√–¥—∫¥’‡ÕÁπ‡Õ∑’Ëµà“ß°—π §◊Õ

c.2239-2256del18insCAA  ºŸâªÉ«¬∑’Ë¡’°“√°≈“¬

æ—π∏ÿå·∫∫π’È°ÁµÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“ gefitinib

¥â«¬‡™àπ°—π  ‡°◊Õ∫∑—ÈßÀ¡¥¢Õß°“√°≈“¬æ—π∏ÿå·∫∫

in-frame deletion/insertion  ́ ÷Ëßæ∫‰¥â¡“°°«à“√âÕ¬≈–

45 ¢Õß°“√°≈“¬æ—π∏ÿå∑—ÈßÀ¡¥ ‡°‘¥§√àÕ¡∫√‘‡«≥ LREA

motif (Sharma and Settleman, 2009) ¥—ß· ¥ß

„π¿“æ∑’Ë 2 ‚¥¬æ∫«à“ºŸâªÉ«¬∑’Ë¡’°“√°≈“¬æ—π∏ÿå∫√‘‡«≥

‡ÕÁ°´Õπ 19 ¡’°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“

„π°≈ÿà¡ EGFR-TKIs ¡“°∂÷ßª√–¡“≥√âÕ¬≈– 86.21

(Murray et al., 2008)

°“√°≈“¬æ—π∏ÿå™π‘¥ A839T (c.2164G>A

À√◊Õ p.Ala839Thr)  æ∫„πºŸâªÉ«¬ 1 √“¬ ¡’°“√·∑π∑’Ë

‡∫  G ∑’Ëµ”·Àπàß 2,164 ¥â«¬‡∫  A (GCA � ACA)

∑”„Àâ°√¥Õ–¡‘‚π alanine (A) ∑’Ë codon 839 ‡ª≈’Ë¬π

‡ªìπ threonine (T) °“√°≈“¬æ—π∏ÿå·∫∫ A839T

√“¬ß“π§√—Èß·√°‚¥¬ Huang et al. (2004) ·≈–

æ∫„πºŸâªÉ«¬∑’Ë¡’°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“

gefitinib

°“√°≈“¬æ—π∏ÿå™π‘¥ V851I (c.2551G>A

À√◊Õ p.Val851Ile)  æ∫«à“¡’√“¬ß“π°“√«‘®—¬¢Õß

°“√°≈“¬æ—π∏ÿå™π‘¥π’È∑’Ë‰¡à‡°’Ë¬«¢âÕß°—π 2 ™‘Èπ ´÷Ëßæ∫«à“

ºŸâªÉ«¬∑’Ë¡’°“√°≈“¬æ—π∏ÿå·∫∫ V851I ‰¡àµÕ∫ πÕß

µàÕ°“√√—°…“¥â«¬¬“ gefitinib (Cappuzzo et al., 2005;

Gow et al., 2008)  §“¥«à“πà“®–‡°‘¥®“°°“√∑’Ë°√¥

Õ–¡‘‚π∑—Èß Õß™π‘¥Õ¬Ÿà„π°≈ÿà¡ hydrophobic ‡À¡◊Õπ°—π

·≈–¡’‚§√ß √â“ß¢Õß side chain „°≈â‡§’¬ß°—π‚§√ß √â“ß

¢Õß‚ª√µ’π®÷ß‰¡à‡ª≈’Ë¬π·ª≈ß¡“°π—°

¿“æ∑’Ë 2 °“√‡ª√’¬∫‡∑’¬∫‚ª√µ’π EGFR ª°µ‘ °—∫

‚ª√µ’π EGFR ∑’Ë¡’°“√°≈“¬æ—π∏ÿå·∫∫

in-frame deletion/insertion  °√Õ∫‡ âπ

ª√–· ¥ßµ”·Àπàß LREA motif

°“√°≈“¬æ—π∏ÿå™π‘¥ E868G (c.2603A>G

À√◊Õ p.Glu868Gly) æ∫«à“µ”·Àπàß∑’Ë‡°‘¥°“√°≈“¬

æ—π∏ÿåÕ¬Ÿà„π à«π activation loop (A-loop) ¢Õß

tyrosine kinase ∑’Ë¡’§«“¡ ”§—≠„π°√–∫«π°“√

phosphorylation  ‚¥¬ Hsieh et al., (2006) ‰¥â

√“¬ß“π°“√°≈“¬æ—π∏ÿå™π‘¥π’È√à«¡°—∫°“√°≈“¬æ—π∏ÿå

™π‘¥Õ◊Ëπ„πºŸâªÉ«¬ 2 √“¬ ºŸâªÉ«¬√“¬∑’Ë¡’æ¬“∏‘ ¿“æ

·∫∫ adenocarcinoma µÕ∫ πÕß·∫∫ partial respond

·µà„πºŸâªÉ«¬√“¬∑’Ë¡’æ¬“∏‘ ¿“æ·∫∫ squamous cell

carcinoma °≈—∫æ∫«à“‰¡àµÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“

gefitinib

°“√°≈“¬æ—π∏ÿå™π‘¥ small deletion À√◊Õ

insertion ∑’ËÕ¬Ÿà„π ¿“«– heterozygous ‡¡◊ËÕπ”‰ªÀ“

≈”¥—∫‡∫ ®–¡’°“√ ấÕπ°—π¢Õß chromatogram √–À«à“ß

Õ—≈≈’≈ª°µ‘°—∫Õ—≈≈’≈∑’Ë°≈“¬æ—π∏ÿå ∑”„Àâ¡’§«“¡¬ÿàß¬“°

„π°“√√–∫ÿ™π‘¥¢Õß°“√°≈“¬æ—π∏ÿå ß“π«‘®—¬π’È®÷ß·°â‰¢

ªí≠À“¥—ß°≈à“«‚¥¬„™â‡∑§π‘§°“√·¬°Õ—≈≈’≈¥â«¬‡§√◊ËÕß

DHPLC ‚¥¬„™â sizing mode ´÷Ëß∑”„Àâ “¡“√∂·¬°

Õ—≈≈’≈∑’Ë°≈“¬æ—π∏ÿåÕÕ°®“°Õ—≈≈’≈ª°µ‘¥â«¬¢π“¥∑’Ë

·µ°µà“ß°—π‰¥â ®“°π—Èπ®÷ßπ”µ—«Õ¬à“ß∑’Ë‰¥â‰ªÀ“≈”¥—∫

‡∫  (¿“æ∑’Ë 3) ́ ÷Ëß‡ªìπ«‘∏’°“√∑’Ë –¥«°·≈–√«¥‡√Á«°«à“

°“√·¬°Õ—≈≈’≈‚¥¬„™â‡∑§π‘§ TA cloning ‡ªìπÕ¬à“ß¡“°
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¿“æ∑’Ë 3 Elution profile ®“°‡§√◊ËÕß DHPLC „π

°“√∑” fraction collection ‡æ◊ËÕ·¬°

Õ—≈≈’≈‚¥¬°“√‡°Á∫ peak ∑’Ë 2 (°√Õ∫ ’

·¥ß¥â“π∫π) ·≈–º≈°“√À“≈”¥—∫‡∫ ∑’Ë‰¥â

(¥â“π≈à“ß)

¿“æ∑’Ë 4 µ”·Àπàß°“√°≈“¬æ—π∏ÿå¢Õß¬’π EGFR

∫√‘‡«≥ tyrosine kinase domain ∑’Ëæ∫„π

°“√»÷°…“§√—Èßπ’È √Ÿª‚§√ß √â“ß “¡¡‘µ‘·≈–

µ”·Àπàß∑’Ë‡°‘¥°“√°≈“¬æ—π∏ÿå· ¥ß‚¥¬„™â

‚ª√·°√¡ PyMOL (DeLano Scientific

LLC, San Carlos, CA, USA)  √â“ß®“°

‰ø≈å∞“π¢âÕ¡Ÿ≈‚§√ß √â“ß‚ª√µ’π (PDB)

3GOP ·≈– 1M17

πÕ°®“°°“√°≈“¬æ—π∏ÿå∑’Ë°≈à“«¡“·≈â«¢â“ßµâπ

„π°“√«‘®—¬§√—Èßπ’È¬—ßæ∫°“√°≈“¬æ—π∏ÿå·∫∫ missense

´÷Ëß‰¡à‡§¬¡’√“¬ß“π¡“°àÕπ (novel mutation) Õ’° 4

™π‘¥‰¥â·°à °“√°≈“¬æ—π∏ÿå™π‘¥ L688F (c.2062C>T

À√◊Õ p.Leu688Phe) °“√°≈“¬æ—π∏ÿå¥—ß°≈à“«π’ÈÕ¬Ÿà∑’Ë

∫√‘‡«≥ jaxtamembrane segment (¿“æ∑’Ë 4A) ÷́Ëß∑”

Àπâ“∑’Ë‡æ‘Ë¡§«“¡‡ ∂’¬√¢Õß‚¡‡≈°ÿ≈‚ª√µ’π EGFR

∑’Ë‡¢â“§Ÿà°—π „π¢≥–∑’Ë‡°‘¥ dimerization ‚¥¬°√¥Õ–¡‘‚π

leucine ∑’Ë codon 688 ‡ªìπ 1 „π 3 ¢Õß hydrophobic

residues (Leu 688, Val 669, Leu 692) ∑’Ë¡’§«“¡

®”‡ªìπ„π°√–∫«π°“√°√–µÿâπ„Àâ‚ª√µ’π EGFR Õ¬Ÿà„π

 ∂“π– active (Jura et al., 2009)

°“√°≈“¬æ—π∏ÿå™π‘¥ A722T (c.2164G>A

À√◊Õ p.Ala722Thr) ·≈– G724D (c.2171G>A

À√◊Õ p.Gly724Asp)  ‡°‘¥¢÷Èπ∑’Ë∫√‘‡«≥ ATP-binding

motif À√◊Õ P-loop (¿“æ∑’Ë 4B) ́ ÷Ëß‡ªìπ∫√‘‡«≥Õπÿ√—°…å

¢Õß‚ª√µ’π„π°≈ÿà¡ receptor tyrosine kinase ¡’≈”¥—∫

°√¥Õ–¡‘‚π·∫∫ GXGXXG ‚¥¬ glycine µ—«·√°

®–Õ¬Ÿà∑’Ë codon 719  ‡™àπ‡¥’¬«°—∫∑’Ë¡’√“¬ß“π°“√

°≈“¬æ—π∏ÿå·∫∫ G719X  ·≈–¡’§«“¡ —¡æ—π∏å°—∫°“√

µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“„π°≈ÿà¡ EGFR-TKIs

¥â«¬  (Paez et al., 2004)

°“√°≈“¬æ—π∏ÿå·∫∫ ÿ¥∑â“¬ §◊Õ P848S

(c.2542G>A À√◊Õ p.Pro848Ser) æ∫«à“§ÿ≥ ¡∫—µ‘

¢Õß‚ª√µ’π‡ª≈’Ë¬π®“° hydrophobic ‡ªìπ hydrophilic

°“√°≈“¬æ—π∏ÿå¥—ß°≈à“«‡°‘¥¢÷Èπ∑’Ë∫√‘‡«≥ catalytic cleft

¢Õß tyrosine kinase „°≈â°—∫∫√‘‡«≥ ATP-binding

pocket  ́ ÷Ëß‡ªìπµ”·Àπàß∑’Ë¬“„π°≈ÿà¡ EGFR-TKIs ‡™àπ

gefitinib À√◊Õ erlotinib ‡¢â“¡“‡°“–‡æ◊ËÕ¬—∫¬—Èß°“√

∑”ß“π¢Õß‚ª√µ’π EGFR  °“√‡ª≈’Ë¬π§ÿ≥ ¡∫—µ‘¢Õß

‚ª√µ’π¥—ß°≈à“«Õ“®¡’º≈µàÕ°“√µÕ∫ πÕß°“√√—°…“

¥â«¬¬“„π°≈ÿà¡ EGFR-TKIs

„πß“π«‘®—¬§√—Èßπ’È‰¡àæ∫°“√°≈“¬æ—π∏ÿå·∫∫

G719X ·≈– L861Q ∑’Ëæ∫‰¥â√“«√âÕ¬≈– 1-3 (Murray

et al., 2008)  ‚¥¬¡’√“¬ß“π«à“¡’§«“¡ —¡æ—π∏å°—∫

°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“„π°≈ÿà¡ EGFR-

TKIs ¥â«¬‡À¡◊Õπ°—π (Mitsudomi and Yatabe, 2007;

Lynch et al., 2004)  ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°µ—«Õ¬à“ß
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