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°“√æ—≤π“æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ (Plasmid DNA Cry9C) ‚¥¬«‘∏’‚§≈ππ‘Ëß ª«’≥“  æ“π‘™°ÿ≈ ·≈–®—π∑√å©“¬  ·®âß «à“ß

´◊ÈÕ®“°μà“ßª√–‡∑» ªí®®ÿ∫—π‡√“ “¡“√∂μ√«®

æ—≤π“«‘∏’«‘‡§√“–Àå¢â“«‚æ¥ μ“√å≈‘Èß§å‰¥â‚¥¬‰¡àμâÕß

„™â™ÿ¥∑¥ Õ∫ ·μà “√¡“μ√∞“π∑’Ë„™âß“πÕ¬Ÿà„π

ªí®®ÿ∫—π‡ªìπ “√¡“μ√∞“π∑’Ë‰¥â¡“°—∫™ÿ¥∑¥ Õ∫

∑”„Àâμâπ∑ÿπ°“√«‘‡§√“–ÀåμàÕμ—«Õ¬à“ß¡’√“§“·æß¡“°

®÷ß‰¥âæ—≤π“æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ‡æ◊ËÕ„™â‡ªìπ “√§«∫§ÿ¡

(internal positive control) „π°“√μ√«®«‘‡§√“–Àå

¢â“«‚æ¥ μ“√å≈‘Èß§å¢÷Èπ∑¥·∑π “√¡“μ√∞“π ‡æ◊ËÕ„Àâ

¡’√“§“∑’Ë∂Ÿ°≈ß·≈– “¡“√∂„™âß“π‰¥â –¥«°¢÷Èπ∑—Èß

°“√‡æ‘Ë¡®”π«π·≈–°“√‡°Á∫√—°…“

À≈—°°“√„π°“√æ—≤π“æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ

‡æ◊ËÕ„™â‡ªìπ “√§«∫§ÿ¡„π°“√μ√«®«‘‡§√“–Àåπ—Èπ„™â

«‘∏’°“√‚§≈π¬’π ‚¥¬π”™‘Èπ à«π¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬

(¥’‡ÕÁπ‡Õ¢Õß¬’π Cry9C) ‡™◊ËÕ¡μàÕ°—∫‡«§‡μÕ√å ·≈â«

∂à“¬Ω“°≈ß„π‡´≈≈åºŸâ√—∫ ´÷Ëß¡’§ÿ≥ ¡∫—μ‘„π°“√‡æ‘Ë¡

®”π«π‰¥âÕ¬à“ß√«¥‡√Á« ∑”„Àâ¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬¡’

®”π«π‡æ‘Ë¡¡“°¢÷Èπ¥â«¬ ®“°π—Èπ®÷ß °—¥¥’‡ÕÁπ‡Õ

®“°‡´≈≈åºŸâ√—∫ ®–‰¥â¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬∑’ËÕ¬Ÿà„π√Ÿª

æ≈“ ¡‘¥¥’‡ÕÁπ‡ÕμàÕ‰ª

¢—ÈπμÕπ„π°“√‚§≈π¬’π§◊Õ π”¬’π∑’Ë π„®

À√◊Õ™à«ß¬’π‡ªÑ“À¡“¬¡“‡™◊ËÕ¡°—∫‡«§‡μÕ√å°àÕπ‚¥¬

„ à™‘Èπ à«π¥’‡ÕÁπ‡ªÑ“À¡“¬æ√âÕ¡‡«§‡μÕ√å ·≈–„™â

ligation enzyme ∫à¡∑’Ë 4 Õß»“‡´≈‡´’¬ Õ¬à“ßπâÕ¬

4 ™—Ë«‚¡ß ·≈â«π”¡“∂à“¬Ω“°„π‡´≈≈åºŸâ√—∫„π∑’Ëπ’È§◊Õ

E.coli ‚¥¬·™à‡´≈≈åºŸâ√—∫„π ¿“æ∑’Ë¡’‰ÕÕÕπ¢Õß

·§≈‡ ’́¬¡ (·§≈‡ ’́¬¡§≈Õ‰√¥å§«“¡‡¢â¡¢âπ 50 mM)

∑’Ë 0 - 5 Õß»“‡´≈‡ ’́¬  ‡æ◊ËÕ„Àâ‡´≈≈åºŸâ√—∫ßà“¬

μàÕ°“√∂à“¬Ω“° (competent cell) ·≈â«„ à‡«§‡μÕ√å

∑’Ë„ à¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬·≈â«≈ß‰ª ·™àμàÕª√–¡“≥

15 - 30 π“∑’ ·≈â«∑” Heat shock ™à«ß‡«≈“ —ÈπÊ

∑’Ë 42 Õß»“‡´≈‡ ’́¬  (30 «‘π“∑’ - 2 π“∑’ ¢÷Èπ°—∫

strain ¢Õß‡´≈≈åºŸâ√—∫) ·≈â«‡≈’È¬ß‡´≈≈åºŸâ√—∫∑’Ë‰¥â√—∫

°“√∂à“¬Ω“°·≈â«∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ™π‘¥ selective

medium ·≈–π”‡™◊ÈÕ∑’Ë¡’°“√‡®√‘≠∫πÕ“À“√‡≈’È¬ß

‡™◊ÈÕ¥—ß°≈à“«‰ª∑”°“√ °—¥æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ

 °—¥æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ‚¥¬„™â«‘∏’∑”„Àâ‡´≈≈å

E.coli „π ¿“æ∑’Ë¡’§«“¡‡ªìπ¥à“ß Ÿß (high pH) ·≈–

§«“¡‡¢â¡¢âπ¢Õßª√–®ÿ≈∫Àπ“·πàπ (strongly anionic

detergent) ‡æ◊ËÕ∑”„Àâºπ—ß‡´≈≈å·μ° ‚ª√μ’π·≈–

‚§√‚¡‚´¡¢Õß E.coli ‡ ’¬ ¿“æ·≈–μ°μ–°Õπ

ÕÕ°¡“ ‡À≈◊Õ‡æ’¬ßæ≈“ ¡‘¥¥’‡ÕÁπ‡Õ≈–≈“¬Õ¬Ÿà„π

 à«π∑’Ë‡ªìπ¢Õß‡À≈«

«— ¥ÿ·≈–«‘∏’°“√

μ—«Õ¬à“ß

¢â“«‚æ¥¥—¥·ª√æ—π∏ÿ°√√¡™π‘¥ μ“√å≈‘Èß§å

(Starlink-corn)

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

Centrifuge ¢π“¥ 1.5-ml §«“¡‡√Á«√Õ∫

12000 g, Spectrophotometer 260 ·≈– 280 nm,

Pipette 0.5-10 μl, 1-20 μl, 10-100 μl,

20-200 μl, 100-1000 μl æ√âÕ¡ pipette tip,

Reaction tube 0.2-, 0.6-, 1.5-, 2.0-ml,

Refrigerator-freezer, Ice-box, Arctic box,

Heat block, Spreader, ®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕæ≈“ μ‘°

 “√‡§¡’·≈–Õ“À“√‡≈’È¬ß‡™◊ÈÕ

PCR purification Kit (PB, PE, EB,

purification column, resin), Cloning Kit Plus

(2 Ó Ligation master-mix, pDrive cloning vector,

EZ competent cell, SOC medium), IPTG, X-gal,

Kanamycin, Alkaline Lysis I, Alkaline Lysis II,

Alkaline Lysis III, Iso-propanol, 70% Ethanol,

1xTE , 80% Glycerol, LB Agar, LB broth

«‘∏’ªØ‘∫—μ‘

¡’¢—ÈπμÕπμà“ßÊ ¥—ßπ’È °“√‡μ√’¬¡ PCR-

product °“√‚§≈π PCR-product „ à„π‡´≈≈å E.coli

°“√ °—¥æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ °“√∑¥ Õ∫‡™◊ÈÕ·≈–

°“√‡°Á∫√—°…“
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1. «‘∏’°“√‡μ√’¬¡ PCR-product

‡μ√’¬¡ PCR-product ¢Õß Cry9C ¢π“¥

171 bp (PCR reaction/1 Rxn: 1xPCR buffer,

3mM M
g
Cl

2
, 0.2mM dNTP, 0.2μM each primer

(Cry9C-f: 5' - TAC TAC ATC gAC CgC ATC

gA - 3' ·≈– Cry9C-r: 5' - CCT AAT TCC CTT

ATC Tgg gA - 3'), 0.5U HotStart Taq DNA

polymerase, DNA template 50 ng) ‚¥¬„™â‡§√◊ËÕß

ThermalCycler MJ PTC-200 („™â time-

temperature :  Denature 95 ÌC 10 min, Amplification

95 ÌC 30s, 60 ÌC 30s, 72 ÌC 30s 40 cycles,

Final extension 72 ÌC 10 min)

π” PCR-product ∑’Ë‰¥â¡“μ√«® Õ∫

™‘Èπ à«π¥’‡ÕÁπ‡Õ∑’Ë‰¥â‚¥¬«‘∏’ gel electrophoresis

(3% agarose in 1xTAE, 100V ~ 30 π“∑’) ‡æ◊ËÕ

∑√“∫¢π“¥·≈–ª√‘¡“≥¢Õß PCR-product ∑’Ë‰¥â ·≈â«

°”®—¥ “√‡§¡’Õ◊ËπÊ ∑’Ëª–ªπÕ¬Ÿà®“°ªØ‘°‘√‘¬“ PCR

‚¥¬„™â PCR purification kit (QIAgen) μ“¡«‘∏’

√–∫ÿ„π QIAquick® Spin Handbook for QIAquick

PCR purification Kit, July 2002(2) ®“°π—Èπ

∑”°“√‡®◊Õ®“ß¥’‡ÕÁπ‡Õ∑’Ë‰¥â„πª√‘¡“≥ 10 ng/μl

2. ¢—ÈπμÕπ°“√‚§≈π

‚§≈π PCR-product „ à„π E.coli ªØ‘∫—μ‘

μ “ ¡ «‘ ∏’ ∑’Ë √ – ∫ÿ „ π QIAGEN® PCR Cloning

Handbook for QIAGEN PCR Cloningplus Kit,

April 2001(3) ·≈– °—¥æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ¥â«¬«‘∏’

Mini-prep alkaline lysis  μ“¡«‘∏’√–∫ÿ„π Chapter 1:

Protocol 1, Molecular Cloning: A laboratory

manual 3rd edition, Cold spring Harbor Laboratory

Press 2003.(4)

2.1 ¢—ÈπμÕπ Ligation: π”¬’π∑’Ë π„®À√◊Õ

™à«ß¬’π‡ªÑ“À¡“¬¡“‡™◊ËÕ¡°—∫‡«§‡μÕ√å°àÕπ‚¥¬„ à

™‘Èπ à«π¥’‡ÕÁπ‡ªÑ“À¡“¬æ√âÕ¡‡«§‡μÕ√å ·≈–„™â

ligation enzyme ∫à¡∑’Ë 4 Õß»“‡´≈‡´’¬  ∑’Ë 4 ™—Ë«‚¡ß

·≈– 24 ™—Ë«‚¡ß

2.2 ¢—ÈπμÕπ Transformation: ∂à“¬Ω“°

æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ„Àâ‡´≈≈åºŸâ√—∫

2.2.1 „™â EZ competent cell ‡ªìπ

‡´≈≈åºŸâ√—∫ ‚¥¬„™â Ligation mixture 2 μl  ·≈– 5 μl

·≈–∑” Heat shock ∑’Ë Õÿ≥À¿Ÿ¡‘ 42 Õß»“‡´≈‡´’¬ 

‡ªìπ‡«≈“ 30 «‘π“∑’

2.2.2 Spread ∑’Ë º‘ «Àπâ “ Õ “À“ √

LB agar ∑’Ë¡’ Kanamycin 30 (g/ml ¥â«¬ IPTG

(20%w/v) 7 μl ·≈– X-gal (2%w/v) 40

Õß»“‡´≈‡´’¬  (LB-KIX)

„™â molar ratio ¢Õß Vector : PCR Product = 1 : 5 ·≈– 1 : 10 („™â λ-Hind III DNA ‡ªìπ control)
50 ng Ó PCR product size x molar ratio

                     3851 bp
=°“√§”π«≥§à“ ng

2.2.3 Spread  “√®“°¢âÕ 2.1

≈ß LB-KIX ∑’Ë ‡μ√’¬¡‰«â„π 2.2.2 ∫à¡∑’Ë

35 Õß»“‡´≈‡´’¬  18 ™—Ë«‚¡ß

2.3 ∑¥ Õ∫‚§‚≈π’·≈–°“√‡°Á∫‡™◊ÈÕ

2.3.1 ‚§‚≈π’∑’Ë¢÷Èπ∫π plate ®–¡’ ’øÑ“

·≈– ’¢“«„Àâ‡≈◊Õ°‚§‚≈π’ ’¢“«∑’Ë· ¥ß«à“¡’°“√∂à“¬

Ω“°¥’‡ÕÁπ‡Õ‰¥â ”‡√Á® ®”π«π 5 ‚§‚≈π’ re-streak

∫π LB-KIX ∫à¡∑’Ë 35 Õß»“‡´≈‡´’¬  18 ™—Ë«‚¡ß

2.3.2 ‡¢’Ë¬‡™◊ÈÕ®“° plate ∑’Ë¡’‚§‚≈π’

 ’¢“«≈ß„π LB broth ∑’Ë¡’ Kanamycin 30 μg/ml

∫à¡∑’Ë 35 Õß»“‡´≈‡´’¬  18 ™—Ë«‚¡ßæ√âÕ¡‡¢¬à“

2.3.3  °—¥‚¥¬«‘∏’ Mini-prep alkaline

lysis
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°“√æ—≤π“æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ (Plasmid DNA Cry9C) ‚¥¬«‘∏’‚§≈ππ‘Ëß ª«’≥“  æ“π‘™°ÿ≈ ·≈–®—π∑√å©“¬  ·®âß «à“ß

2.3.4 μ√«® Õ∫¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â

‚¥¬π”¥’‡ÕÁπ‡Õ∑’Ë‰¥â∑” PCR °—∫ primer Cry9C ·≈â«

μ√«® Õ∫™‘Èπ à«π¥’‡ÕÁπ‡Õ∑’Ë‰¥â‚¥¬«‘∏’ gel electro-

phoresis

3. «‘∏’°“√‡°Á∫√—°…“

3.1 ‡æ‘Ë¡®”π«π‡™◊ÈÕ®“°À≈Õ¥∑’Ë„Àâº≈∫«°

°—∫ Primer Cry9C „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ LB broth

3.2 Aliquot 500 μl „ àÀ≈Õ¥¢π“¥

2.0-ml ∑’Ë¡’ 80% glycerol 200 μl ‡°Á∫∑’Ë -70 ÌC

4. «‘∏’°“√∑¥ Õ∫æ≈“ ¡‘¥∑’Ë‰¥â ‚¥¬À“§à“

sensitivity ·≈– specificity

4.1 ∑¥ Õ∫ sensitivity ¢Õßæ≈“ ¡‘¥

¥’‡ÕÁπ‡Õ°—∫ primer Cry9C ∑’Ë„™â„πÀâÕßªØ‘∫—μ‘°“√

„πª√‘¡“≥ 10 pg/Rxn ‡∑’¬∫°—∫¥’‡ÕÁπ‡Õ®“°

¢â“«‚æ¥ μ“√å≈‘Èß§åª√‘¡“≥ 75 ng/Rxn ∑”°“√

∑¥ Õ∫§√—Èß≈– 10 È́”∑”∑—ÈßÀ¡¥ 3 §√—Èß

4.2 ∑¥ Õ∫ specificity °—∫ primer  ”À√—∫

Bt176, Bt11, MON810 ·≈– T25 ∑’Ë„™â„πÀâÕß

ªØ‘∫—μ‘°“√„πª√‘¡“≥ 10 pg/Rxn ‡∑’¬∫°—∫¥’‡ÕÁπ‡Õ

®“°¢â“«‚æ¥ μ“√å≈‘Èß§åª√‘¡“≥ 75 ng/Rxn ∑”°“√

∑¥ Õ∫ primer ≈– 10 ´È”

º≈

°“√„ à™‘Èπ à«π¥’‡ÕÁπ‡Õ‡¢â“‰ª„π‡«§‡μÕ√å∑’Ë

§«“¡‡¢â¡¢âπ√–¥—∫ 1 : 5 ·≈– 1 : 10 molar ratio „Àâ

‚§‚≈π’ ’¢“«‰¥â∑—Èß 2 √–¥—∫§«“¡‡¢â¡¢âπ·¡â«à“‡¡◊ËÕ„™â

1 : 10 molar ratio ¡’‚§‚≈π’ ’¢“«∑’Ë· ¥ß«à“¡’°“√

∂à“πΩ“°¥’‡ÕÁπ‡Õ‰¥â ”‡√Á®¡“°°«à“‡¡◊ËÕ„™â„π√–¥—∫

1 : 5 molar ratio ∫â“ß ·≈–‡«≈“„π°“√∫à¡∑—Èß Õß

™à«ß‡«≈“∑’Ë 4 Õß»“‡´≈‡ ’́¬  ∑—Èß 4 ·≈– 24 ™—Ë«‚¡ß

„Àâ®”π«π‚§‚≈π’ ’¢“«„°≈â‡§’¬ß°—π  ‡¡◊ËÕ °—¥æ≈“ ¡‘¥

¥’‡ÕÁπ‡Õ®“°∑ÿ°‚§‚≈π’·≈â«π”¡“∑¥ Õ∫‚¥¬„™â

ªØ‘°‘√‘¬“ PCR  ”À√—∫ Cry9C æ∫«à“‡™◊ÈÕ∑’Ë„Àâ°“√

‡®√‘≠‡ªìπ‚§‚≈π’ ’¢“«„Àâº≈∫«°°—∫°“√∑¥ Õ∫¥â«¬

Cry9C primer ∑ÿ°‚§‚≈π’ ·≈–‡¡◊ËÕπ”æ≈“ ¡‘¥¥’

‡ÕÁπ‡Õ∑’Ë‰¥â¡“∑¥ Õ∫‡ª√’¬∫‡∑’¬∫ specificity ·≈–

sensitivity °—∫ “√¡“μ√∞“π„Àâº≈‰¡à·μ°μà“ß°—π

(μ“√“ß∑’Ë 1) ‚¥¬„Àâº≈∫«°∑—ÈßÀ¡¥°—∫ primer

Cry9C ∑—Èß 30 ́ È”∑’Ë 10 pg/Rxn (sensitivity 100%)

·≈–„Àâº≈≈∫∑—ÈßÀ¡¥°—∫ primer  ”À√—∫ Bt176,

Bt11, MON810 ·≈– T25 (specificity 100%)

¿“æ∑’Ë 1  “¡“√∂‡°Á∫√—°…“‡™◊ÈÕ E.coli ∑’Ë¡’æ≈“ ¡‘¥

¥’‡ÕÁπ‡Õπ’È ∑’Ë -70 Õß»“‡´≈‡´’¬ ‰¥âπ“π∂÷ß 26 ‡¥◊Õπ

·≈–®–¡’°“√μ√«® Õ∫√–¬–‡«≈“°“√‡°Á∫μàÕ‰ªÕ’°

‡¡◊ËÕμâÕß°“√„™âß“π®–π” E.coli ¡“‡≈’È¬ß‡æ‘Ë¡®”π«π

‡™◊ÈÕ„π LB broth ·≈– °—¥‡æ◊ËÕ„™â‡ªìπ “√§«∫§ÿ¡

(internal positive control) „π°“√μ√«®«‘‡§√“–Àå

¢â“«‚æ¥ μ“√å≈‘Èß§å‡æ◊ËÕ∑¥·∑π “√¡“μ√∞“π

Lane 1-2 : primer Cry9C, lane 3 : 100-

bp ladder, lane 4-6 : primer Bt11, lane 7-9 :

primer Bt176, lane 10-12 : primer MON810,

lane 13-15 : primer T25

Lane 1, 4, 7, 10 ·≈– 13 : plasmid DNA

Cry9C, lane 2, 5, 8, 11 ·≈– 14 : ¢â“«‚æ¥

starlink, lane 6 : ¢â“«‚æ¥ Bt11, lane 9 : ¢â“«‚æ¥

Bt176, lane 12 : ¢â“«‚æ¥ MON810, lane 15 :

¢â“«‚æ¥ T25
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«‘®“√≥å

°“√μ√«®º≈°“√‚§≈π«à“ “¡“√∂∂à“¬Ω“°

Cry9C ‡¢â“‰ª„π‡´≈≈å E.coli ‚¥¬°“√‡≈’È¬ß‡™◊ÈÕ∫π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë¡’ Kanamycin, X-gal ·≈– IPTG

‡æ√“–°“√‚§≈π®–„ à™‘Èπ à«π∑’ËμâÕß°“√‡¢â“‰ª„π

‡«§‡μÕ√å pDrive (∑’Ë¡’¬’π∑’Ë “¡“√∂∑πμàÕ¬“

ªØ‘™’«π–™π‘¥ Kanamycin) „πμ”·Àπàß∑’Ë·∑√°

‡¢â“‰ª„πÕ¬Ÿà¿“¬„π≈”¥—∫¢Õß¬’π Lac Z ∑”„Àâ¬’π

Lac Z  ‰¡à “¡“√∂º≈‘μ‡Õπ‰´¡å  β-glucogalactosidase

Cry9C 30/30 - 30/30 -
Bt 11 - 10/10 - 10/10
Bt 176 - 10/10 - 10/10

MON 810 - 10/10 - 10/10
T 25 - 10/10 - 10/10

Specificity 40 Ó 100/40 = 100% 40 Ó 100/40 = 100%
Sensitivity 30 Ó 100/30 = 100% 30 Ó 100/30 = 100%

μ“√“ß∑’Ë 1 º≈°“√∑¥ Õ∫æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ∑’Ë‚§≈ππ‘Ëß‰¥â‡∑’¬∫°—∫¥’‡ÕÁπ‡Õ®“°¢â“«‚æ¥ μ“√å≈‘Èß§å

º≈°“√∑¥ Õ∫

æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ ¢â“«‚æ¥ μ“√å≈‘Èß§å¥’‡ÕÁπ‡Õ

Positive Negative Positive Negative

¿“æ∑’Ë 1 ; º≈ PCR ¢Õßæ≈“ ¡‘¥¥’‡ÕÁπ‡Õ‡∑’¬∫°—∫¢â“«‚æ¥ μ“√å≈‘Èß§å

‰¥â ∑”„Àâ E.coli ∑’Ë¡’‡«§‡μÕ√å¥—ß°≈à“«·μà‰¡à¡’™‘Èπ

 à«π¥’‡ÕÁπ‡Õ∑’ËμâÕß°“√·∑√°Õ¬Ÿà¿“¬„π‡´≈≈å “¡“√∂

‡®√‘≠∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‰¥â·≈–¬’π Lac Z ®–∂Ÿ°

°√–μÿâπ„Àâ∑”ß“π‚¥¬ IPTG ·≈–‡ª≈’Ë¬π X-gal ‰¥â

 “√ ’øÑ“∑”„Àâ¡Õß‡ªìπ‚§‚≈π’¢Õß‡™◊ÈÕ‡ªìπ ’øÑ“ „π

∑“ßμ√ß°—π¢â“¡∂â“¡’™‘Èπ à«π¥’‡ÕÁπ‡Õ∑’ËμâÕß°“√

·∑√°Õ¬Ÿà√–À«à“ß Lac Z ¬’π¥—ß°≈à“«®–‰¡à∑”ß“π

∑”„Àâ‰¥â‚§‚≈π’ ’¢“« ¥—ßπ—Èπ°“√∑¥ Õ∫º≈°“√

Primer
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°“√æ—≤π“æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ (Plasmid DNA Cry9C) ‚¥¬«‘∏’‚§≈ππ‘Ëß ª«’≥“  æ“π‘™°ÿ≈ ·≈–®—π∑√å©“¬  ·®âß «à“ß

‚§≈ππ‘Ëß®–∑”°“√π—∫®”π«π·≈–‡≈◊Õ°‚§‚≈π’∑’Ë¡’

 ’¢“«∑’Ë¡’°“√‡®√‘≠∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ æ∫«à“°“√

‚§≈π„π¢—ÈπμÕπ ligation ¡’°“√‡≈◊Õ°ª√‘¡“≥

¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬∑’ËμâÕß°“√„ à‡¢â“‰ª„π‡«§‡μÕ√å 2

§«“¡‡¢â¡¢âπ§◊Õ 1 : 5 ·≈– 1 : 10 ∫à¡∑’Ë 4 Õß»“

‡´≈‡´’¬  ‡ªìπ‡«≈“ 4 ·≈– 24 ™—Ë«‚¡ß  “¡“√∂„Àâ

‚§‚≈π’∑’Ë¡’æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ‡À¡◊Õπ°—π ¥—ßπ—Èπ

ligation ∑’Ë 4 Õß»“‡´≈‡ ’́¬ „™â‡«≈“·§à 4 ™—Ë«‚¡ß

‡ªìπ°“√≈¥‡«≈“‰¥â  à«πª√‘¡“≥¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬∑’Ë

„™â„π ligation „™â‰¥â∑—Èß√–¥—∫ 1 : 5 À√◊Õ 1 : 10 °Á‰¥â

„π¢—ÈπμÕπ°“√ transformation ‡≈◊Õ° 2 ·≈– 5 μl

º ¡°—∫ EZ competent cell ®–‡≈◊Õ°∑”∑—Èß 2 ª√‘¡“≥

‡æ√“–‰¡à “¡“√∂∑√“∫«à“ª√‘¡“≥‡∑à“‰√®–„Àâ‚Õ°“ 

¢Õß°“√∂à“¬Ω“°‡°‘¥¡“°°«à“°—π ·≈–‰¥â‚§‚≈π’ ’

¢“«∑’Ë‰¡à¡“°À√◊ÕπâÕ¬‡°‘π‰ª °“√„™â∑’Ë 2 μl ·¡â‰¥â

‚§‚≈π’∑’Ë¡’ ’¢“«πâÕ¬·μà∑”„Àâ·¬°§«“¡·μ°μà“ß

√–À«à“ß‚§‚≈π’ ’øÑ“·≈– ’¢“«‰¥âßà“¬¢÷Èπ  à«π°“√„™â

ª√‘¡“≥¡“°Õ“®∑”„Àâ‚§‚≈π’∑’Ë‡®√‘≠∫πÕ“À“√‡≈’È¬ß

‡™◊ÈÕ¡“°‡°‘π§«“¡μâÕß°“√·μà‡ªìπ°“√„Àâ‚Õ°“ ¢Õß

‡«§‡μÕ√å∑’Ë®–‡¢â“‰ª„π‡´≈≈åºŸâ√—∫¢≥–Ω“°∂à“¬¡’

‡æ‘Ë¡¢÷Èπ „π à«π√“§“¢Õß “√¡“μ√∞“πμàÕμ—«Õ¬à“ß

«‘‡§√“–Àå‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫·≈â«¡’√“§“∂Ÿ°°«à“ ®“°‡¥‘¡

∂â“„™â “√¡“μ√∞“π®“°™ÿ¥ ”‡√Á®√Ÿª∑’Ë´◊ÈÕ¡“®“°

μà“ßª√–‡∑»μâπ∑ÿπ®– Ÿß∂÷ß 250 ∫“∑/μ—«Õ¬à“ß

·≈–¡’Õ“¬ÿ°“√„™âß“π‰¡à‡°‘π 1 ªï „π¢≥–∑’Ëæ≈“ ¡‘¥

∑’Ë‡√“‚§≈π¡’√“§“‰¡à∂÷ß 50 ∫“∑/μ—«Õ¬à“ß ·≈–

 “¡“√∂‡°Á∫‰«â‰¥âπ“π°«à“ 2 ªï ´÷Ëß™à«¬≈¥∑—Èßμâπ∑ÿπ

·≈– –¥«°„π°“√„™âß“π¡“°°«à“ ‚¥¬¡’º≈°“√„™âß“π

‰¡à·μ°μà“ß®“°°“√„™â “√¡“μ√∞“π

 √ÿª

®“°º≈°“√‚§≈ππ‘Ëß¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬ ‰¥â

æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ‡æ◊ËÕ„™â‡ªìπ “√§«∫§ÿ¡ (internal

positive control) „π°“√μ√«®«‘‡§√“–Àå¢â“«‚æ¥

 μ“√å≈‘Èß§å¢÷Èπ∑¥·∑π “√¡“μ√∞“π∑’ËÀ“‰¥â¬“°·≈–

¡’√“§“·æß  ´÷Ëßº≈°“√‚§≈ππ’È∑”„Àâ‰¥â æ≈“ ¡‘¥¥’

‡ÕÁπ‡Õ∑’Ë “¡“√∂π”¡“„™â‡ªìπ “√¡“μ√∞“π‰¥âμ“¡

μâÕß°“√ ≈¥μâπ∑ÿπ§à“«‘‡§√“–ÀåμàÕμ—«Õ¬à“ß‰¥â ·≈–

¡’Õ“¬ÿ°“√‡°Á∫√—°…“¬“«π“π°«à“  –¥«°„π‡«≈“∑’Ë

μâÕß°“√„™âß“π‡æ√“–„™â‡«≈“‡μ√’¬¡·≈– °—¥ÕÕ°

¡“„™âß“π‰¥â„π‡«≈“ 3 «—π ‚¥¬‰¡àμâÕß¡’°“√√Õ —Ëß

´◊ÈÕ®“°μà“ßª√–‡∑»·≈–¬—ß “¡“√∂π”°√–∫«π°“√

‡À≈à“π’È‰ªª√–¬ÿ°μå„™â„π°“√‡μ√’¬¡ “√§«∫§ÿ¡

(plasmid internal control) „πæ◊™¥—¥·ª√æ—π∏ÿ°√√¡

™π‘¥Õ◊ËπÊ ‡™àπ ¢â“«‚æ¥¥—¥·ª√æ—π∏ÿ°√√¡™π‘¥

Bt176, MON810, T25, GA21 ¡–≈–°Õ

¥—¥·ª√æ—π∏ÿ°√√¡™π‘¥ sunup ·≈– rainbow

´÷Ëß¡’ªí≠À“„π°“√À“ “√§«∫§ÿ¡·≈–¡’√“§“ Ÿß

‡™àπ‡¥’¬«°—π

°‘μμ‘°√√¡ª√–°“»

§≥–ºŸâ∑”°“√»÷°…“¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë

ºŸâ√à«¡ß“π∑ÿ°∑à“π∑’Ë™à«¬„Àâ°“√»÷°…“§√—Èßπ’È ”‡√Á®

≈ß¥â«¬¥’ ¢Õ¢Õ∫§ÿ≥π“ßπ‘μ¬“ æ—π∏ÿå∫—«

π—°«‘∑¬“»“ μ√å°“√·æ∑¬å 7« ∑’Ë‰¥â π—∫ πÿπ „Àâ

§”ª√÷°…“ ·π–π” ·≈–·°â‰¢„Àâß“π≈ÿ≈à«ß‰ª¥â«¬¥’

‡Õ° “√Õâ“ßÕ‘ß
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Developing of Plasmid DNA Cry9C for Starlink Maize Detection by

Cloning Technique

Paveena Panichakul and Chanchai Jaengsawang

Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000, Thailand.

ABSTRACT The Laboratory for Genetically Modified Food of Bureau of Quality and Safety of Food

(BQSF), Department of Medical Sciences (DMSc) use Polymerase Chain Reaction (PCR) technique for

transgenic maize testing. This technique has high performance, but require reference control for testing.

The laboratory use Starlink maize-test kit at the beginning, but the kit is very expensive and has 6-months shelf

life only. In order to reduce cost of  testing and extend period of shelf life, the laboratory has developed an

inserted Cry9C plasmid DNA to replace the reference standard. The techniques are insertion of target DNA region

from Starlink maize into vector (molar ratio target of DNA to vector are 1 : 5 and 1 : 10), transformation 2

level of recombinant DNA into E.coli  cell (2 μl and  5μl), then cultivation to increase cell amount, and

extraction of plasmid DNA. After those steps, the laboratory has tested for sensitivity and specificity by

comparing  plasmid DNA to Starlink maize DNA. The investigation indicated no difference of sensitivity and

specificity of both DNA. Using of plasmid DNA for Starlink maize detection have many advantages : lower

cost of detection, longer shelf life, and no need to imported reference control. This technique can be

used to prepare plasmid for other GMOs detection.

Keywords : Starlink maize, plasmid DNA, pDrive


