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„π‚≈°¢Õß ‘Ëß¡’™’«‘µ ®ÿ≈‘π∑√’¬å∂◊Õ°”‡π‘¥¡“‡π‘Ëππ“π°àÕπ
æ◊™  —µ«å ·≈–¡πÿ…¬å°«à“æ—π≈â“πªï ·µà¡’‡æ’¬ß√âÕ¬≈– 1 ‡∑à“π—Èπ
∑’Ë “¡“√∂π”¡“‡æ“–‡≈’È¬ß»÷°…“‰¥â„πÀâÕß∑¥≈Õß °“√»÷°…“
¥â“πæ—π∏ÿ«‘»«°√√¡¢Õß®ÿ≈‘π∑√’¬å∑’Ë·µà‡¥‘¡‡πâπ°“√»÷°…“®’‚π¡
¢Õß®ÿ≈‘π∑√’¬å·µà≈–™π‘¥∑’Ë‰¥â¡’°“√‡æ“–‡≈’È¬ß ®÷ßπ—∫‡ªìπ‡æ’¬ß
®”π«π‡≈Á°πâÕ¬ πÕ°®“°π—Èπ¬—ß‰¡à “¡“√∂»÷°…“∂÷ß§«“¡
 —¡æ—π∏å√–À«à“ß®ÿ≈‘π∑√å∑’ËÕ¬Ÿà„π ¿“æ∏√√¡™“µ‘‰¥â ¥—ßπ—Èπ®÷ß¡’
°“√»÷°…“·π«∑“ß„À¡à §◊Õ  Metagenomics ́ ÷Ëß‡ªìπ°“√»÷°…“
 “√æ—π∏ÿ°√√¡∑—ÈßÀ¡¥¢Õß —ß§¡®ÿ≈‘π∑√’¬å„π ‘Ëß·«¥≈âÕ¡Àπ÷ËßÊ
‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å¢Õß°≈ÿà¡ª√–™“°√ ·≈–«‘‡§√“–Àå∂÷ß
Õß§åª√–°Õ∫„π§«“¡À≈“°À≈“¬¢Õß√–∫∫π‘‡«» °“√»÷°…“
®ÿ≈‘π∑√’¬å‚¥¬«‘∏’  Metagenomics   “¡“√∂·∫àßµ“¡
«—µ∂ÿª√– ß§å„π°“√»÷°…“À≈—°‡ªìπ 2 ¥â“π §◊Õ  Function-based
metagenomics ‡æ◊ËÕ§âπÀ“ ‘Ëß„À¡àÊ ∑’Ë‡ªìπª√–‚¬™πå´÷Ëß®ÿ≈‘π∑√’¬å
„π ‘Ëß·«¥≈âÕ¡π—ÈπÊ º≈‘µ‰¥â ‡™àπ ‡Õπ‰´¡å ¬“ªØ‘™’«π–
À√◊Õ “√„À¡à ·≈– Sequence-based  Metagenomics ´÷Ëß‡ªìπ
°“√»÷°…“‡æ◊ËÕ√–∫ÿ™π‘¥¢Õß®ÿ≈‘π∑√’¬å„π°≈ÿà¡ª√–™“°√∑’Ë»÷°…“
π—Èπ ‚¥¬°“√„™â¬’π 16S rRNA ‡ªìπÀ≈—° °“√»÷°…“®ÿ≈‘π∑√’¬å
‚¥¬„™â Metagenomics πÕ°®“°®–™à«¬„Àâ‡¢â“„®§«“¡ —¡æ—π∏å
¢Õß®ÿ≈‘π∑√’¬å„π∏√√¡™“µ‘·≈â« ¬—ß “¡“√∂π”‰ª»÷°…“¥â“π
«‘«—≤π“°“√¢Õß ‘Ëß¡’™’«‘µ  À√◊Õª√–¬ÿ°µå„™â°—∫ß“π‰¥âÀ≈“°À≈“¬
‡™àπ °“√‡¢â“„®∂÷ß§«“¡ ”§—≠¢Õß®ÿ≈‘π∑√’¬å∑’ËÕ“»—¬√à«¡°—π
„π≈”‰ â¢Õß¡πÿ…¬å ∫∑∫“∑µàÕ°“√¬àÕ¬·≈–¥Ÿ¥´÷¡Õ“À“√
·≈–°“√‡°‘¥‚√§Õâ«π ·≈–™à«¬„π°“√§âπÀ“®ÿ≈‘π∑√’¬å„À¡à∑’Ë¡’
§«“¡ “¡“√∂„π°“√º≈‘µº≈‘µ¿—≥±å∑’Ëπ”‰ª„™â„πß“π¥â“π°“√
‡°…µ√ Õÿµ “À°√√¡  ·≈–°“√·æ∑¬å ‰¥â‚¥¬‰¡à®”‡ªìπµâÕß
 “¡“√∂‡æ“–‡≈’È¬ß®ÿ≈‘π∑√’¬å‡À≈à“π—Èπ π—∫‡ªìπ·π«∑“ß∑’Ë‡ªî¥
‚≈°∑—»πå‡¢â“‰ª„π‚≈°¢Õß®ÿ≈‘π∑√’¬å‰¥âÕ¬à“ß°«â“ß‰°≈

In the living world that microbes exist billions year

ago before plants, animals or human, only 1% of them

so far are able to be cultured in the laboratory condition.

Therefore, the traditional genomics study that focused

on a pure culture of an organism could only investigate

a negligible amount of them. Moreover, the techniques

could not be used to understand the microbes’ interaction

in real nature. A brand new field of “Metagenomics” also

called environment genomics or community genomics is a

genome-based analysis of entire communities of complexly

interacting organisms in diverse ecological context.

Currently, metagenome study has two approaches.

First, Function-based metagenomics explore the new

beneficial products that microbes in a community can

produce such as enzymes, antibiotics and new compounds.

Second, Sequence-based metagenomics that researchers

focused on finding the identity of the organisms based on

the 16S rRNA sequences.  Metagenomics not only open

the gate to understand the interaction of living organisms

in their ecology but also has made a valuable contribution

to evolutionary biology and could be applied into various

fields. It could set a dawn of knowledge into the contribution

of microbes’ community inside human gut in terms of

digestion, absorption and the involvement to obesity.

In agriculture, industry and medicine, the resultants wealth

of genes and molecular structures could provide novel

products from uncultured organisms. This field of

metagenomics could therefore open up a new perspective

to the microbial world than ever before.
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∫∑π”

‡¡◊ËÕ¡Õß¬âÕπ‰ª√“« 3 æ—π≈â“πªï°àÕπ   ‘Ëß¡’™’«‘µ´÷Ëß¡Õß
‰¡à‡ÀÁπ¥â«¬µ“‡ª≈à“Õ“»—¬Õ¬Ÿà∑—Ë«‰ª„π‚≈°´÷Ëß·µ°µà“ß°—πÕ¬à“ß
¡“°®“°π’È  ‡π◊ËÕß®“°∫√√¬“°“»∑’Ë‡µÁ¡‰ª¥â«¬°ä“´§“√å∫Õπ-
‰¥ÕÕ°‰´¥å·≈–°ä“´¡’‡∑π ·≈–¡’°ä“´ÕÕ°´‘‡®π‡æ’¬ßπâÕ¬π‘¥
‰¡àæÕµàÕ°“√¬—ß™’æ¢Õß ‘Ëß¡’™’«‘µÀ≈“¬‡´≈≈å ‚≈°®÷ß¬—ß‰¡à¡’
æ◊™À√◊Õ —µ«å∂◊Õ°”‡π‘¥  ®ÿ≈‘π∑√’¬å‡À≈à“π—Èπ·¬°πÈ”·≈–ª≈¥ª≈àÕ¬
ÕÕ°´‘‡®πÕÕ° Ÿà™—Èπ∫√√¬“°“»·≈–‡√àß°√–∫«π°“√«‘«—≤π“°“√
¢Õß ‘Ëß¡’™’«‘µ  ®π‡¡◊ËÕ√“« 650 ≈â“πªï∑’Ëºà“π¡“ ‘Ëß·«¥≈âÕ¡
®÷ß‡À¡“– ¡µàÕ°“√¥”√ß™’«‘µ¢Õß ‘Ëß¡’™’«‘µÀ≈“¬‡´≈≈å∑’Ë‰¥â
æ—≤π“µàÕ¡“‡ªìπ‚≈°¢Õß‡√“„πªí®®ÿ∫—π  ∂÷ß·¡â«à“‚≈°®–
‡ª≈’Ë¬π·ª≈ß‰ªÕ¬à“ß¡“° ·µà®ÿ≈‘π∑√’¬å°Á¬—ß§ß¡’Õ¬Ÿà¡“°¡“¬
·≈–À≈“°À≈“¬ ·≈–¬—ß§ß¡’§«“¡ ”§—≠Õ¬à“ß¬‘ËßµàÕ°“√
¥”√ß™’æ¢Õß¡πÿ…¬å·≈–‡ªìπ·À≈àß ”§—≠¢Õß°“√æ—≤π“ ¬“
æ≈—ßß“π ·≈–Õ“À“√„À¡àÊ ¢Õß‚≈° √«¡∑—Èß¬—ß¥”√ß§ßÕ¬Ÿà
·¡â·µà„π√à“ß°“¬¢Õß¡πÿ…¬å‡æ◊ËÕ™à«¬¬àÕ¬·≈–¥Ÿ¥´÷¡Õ“À“√
∑”≈“¬ “√æ‘… ªÑÕß°—π°“√∫ÿ°√ÿ°®“°®ÿ≈‘π∑√’¬å°àÕ‚√§·≈–
Õ’°¡“°¡“¬ ÷́Ëß¬—ß√Õ°“√§âπæ∫·≈–∑”§«“¡‡¢â“„®   ‡π◊ËÕß®“°
®ÿ≈‘π∑√’¬å„π∏√√¡™“µ‘π—Èπ¡—°Õ¬Ÿà√«¡°—π·≈–¡’°“√‡°◊ÈÕ°Ÿ≈°—π
Õ¬à“ß —́∫ ấÕπ  ®÷ß∑”„Àâ¡’‡æ’¬ß√âÕ¬≈– 1  ¢Õßª√–™“°√‡∑à“π—Èπ
∑’Ë “¡“√∂‡æ“–‡≈’È¬ß‰¥â„πÀâÕßªØ‘∫—µ‘°“√ „π¢≥–∑’ËÕ’°√âÕ¬≈–
99  ‰¡à “¡“√∂π”¡“»÷°…“‰¥â¥â«¬À≈—°°“√∑—Ë«‰ª1 √«¡∑—Èß
∑”„Àâπ—°«‘∑¬“»“ µ√å¬—ß‰¡à “¡“√∂µÕ∫§”∂“¡∂÷ß§«“¡
 —¡æ—π∏åµà“ßÊ ¢Õß®ÿ≈‘π∑√’¬å„π ¿“æ∏√√¡™“µ‘‰¥â  ¥—ßπ—Èπ®÷ß‡°‘¥
»“ µ√å„À¡à∑’Ë‡√’¬°«à“ çMetagenomicsé ´÷Ëß‡ªìπ»“ µ√å„π
°“√«‘‡§√“–Àå®’‚π¡‘° å (genomics analysis) À√◊Õ°“√»÷°…“ DNA
¢Õß ®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥∑’Ë¡’Õ¬Ÿà„π —ß§¡µ“¡∏√√¡™“µ‘ (natural
communities) ‚¥¬‰¡à®”‡ªìπµâÕß‡æ“–‡≈’È¬ß®ÿ≈‘π∑√’¬å·µà≈–µ—«

¢÷Èπ¡“ ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“®ÿ≈‘π∑√’¬å„π≈—°…≥–π’È®–
 “¡“√∂‡ªî¥‚≈°∑—»πåµàÕ§«“¡ ”§—≠·≈–§«“¡ —¡æ—π∏å¢Õß
®ÿ≈‘π∑√’¬å´÷Ëß§È”®ÿπ‚≈°Õ¬Ÿà √«¡∂÷ß∑’ËÕ“»—¬Õ¬Ÿà„π√à“ß°“¬¡πÿ…¬å
·≈–π”‰ª Ÿà°“√§âπæ∫ “√À√◊Õ°“√„™âª√–‚¬™πå∑’Ë¡“°¡“¬
¡À“»“≈®“° ‘Ëß∑’Ë‰¡à‡§¬‰¥âπ”¡“„™âª√–‚¬™πå¡“°àÕπ„π
Õπ“§µÕ—π„°≈âπ’È

„πªï §.». 1998 Handelsman ·≈–§≥–®“°¡À“«‘∑¬“≈—¬
Wisconsin „π À√—∞Õ‡¡√‘°“ ºŸâ∫ÿ°‡∫‘°°“√»÷°…“π’È ‰¥â„Àâ
§”®”°—¥§«“¡¢Õß metagenomics  «à“ ‡ªìπ°“√»÷°…“°≈ÿà¡
¢Õß “√æ—π∏ÿ°√√¡∑—ÈßÀ¡¥¢Õß°≈ÿà¡ª√–™“°√®ÿ≈‘π∑√’¬å„π
 ‘Ëß·«¥≈âÕ¡∑’Ë®”‡æ“–2 ‚¥¬„π¿“…“°√’° çMetaé  À¡“¬∂÷ß
çtranscendé °«â“ß°«à“À√◊Õ‡Àπ◊Õ°«à“ ´÷Ëß‚¥¬®ÿ¥¡ÿàßÀ¡“¬¢Õß
«‘∏’À¡“¬∂÷ß °“√»÷°…“®’‚π¡‘° å ¢Õß®ÿ≈‘π∑√’¬å∑’ËÕ¬Ÿà√«¡°—π‡ªìπ
 —ß§¡ (science of microbial communities) ‰¡à„™à‡æ’¬ß·µà≈–
µ—«¥—ß∑’Ë‡§¬‡ªìπ¡“

°“√»÷°…“ metagenomics  ¡’°“√„™â‡∑§π‘§·≈–«‘∏’°“√∑’Ë
π”‰ª Ÿà‡ªÑ“À¡“¬§àÕπ¢â“ßÀ≈“°À≈“¬·≈–æ—≤π“‰ªæ√âÕ¡Ê
°—∫°“√»÷°…“ ‚¥¬¢—ÈπµÕπ·√°§◊Õ°“√ °—¥·¬° “√æ—π∏ÿ°√√¡
(‚¥¬‡πâπ DNA) ®“° ‘Ëß¡’™’«‘µ∑—ÈßÀ¡¥„π ‘Ëß·«¥≈âÕ¡∑’Ë π„®
»÷°…“‚¥¬µ√ß ´÷ËßÕ“®¡“®“°¥‘π  πÈ”∑–‡≈  µ–°Õπ„µâ∑–‡≈
ª“°¢Õß¡πÿ…¬å  ≈”‰ â¢Õß¡πÿ…¬å œ≈œ  ªí®®ÿ∫—π¬—ß¡’°“√ °—¥
RNA  À√◊Õ‚ª√µ’π∑—ÈßÀ¡¥¡“»÷°…“¥â«¬ ®“°π—Èππ”‡Õ“ DNA
∑’Ë‰¥â‰ª √â“ß‡ªìπ∞“π¢âÕ¡Ÿ≈∑“ßæ—π∏ÿ°√√¡ (metagenomic
library) ‚¥¬°“√‚§≈π‡¢â“‰ª„π‡«§‡µÕ√å·≈â«π”‡«§‡µÕ√å àß∂à“¬
‡¢â“‰ª„π‡´≈≈å‡®â“∫â“π (host)  §—¥‡≈◊Õ°‚§≈π‰ª»÷°…“À“≈”¥—∫
‡∫ ‡ª√’¬∫‡∑’¬∫°—∫∞“π¢âÕ¡Ÿ≈ (√Ÿª∑’Ë 1)  ´÷Ëß„πªí®®ÿ∫—π°“√„™â
‡∑§π‘§„π°“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å„À¡àÊ  “¡“√∂∑”‰¥â
‚¥¬µ√ß®“°µ—«Õ¬à“ß DNA  ∑’Ë °—¥‚¥¬‰¡àµâÕß √â“ß library

 °—¥ DNA ®“°°≈ÿà¡

®ÿ≈‘π∑√’¬å∑’ËÕ“»—¬

„π ‘Ëß·«¥≈âÕ¡Àπ÷ËßÊ

‡™àπ ®“°¥‘π À√◊ÕπÈ”

√Ÿª∑’Ë 1  ¢—ÈπµÕπ„π°“√»÷°…“ Metagenomics
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Metagenomics•‡¡µ“®’‚π¡‘° å

÷́Ëß∑”„Àâ√«¥‡√Á«¡“°¬‘Ëß¢÷Èπ°«à“‡¥‘¡  °“√»÷°…“®ÿ≈‘π∑√’¬å‚¥¬«‘∏’
metagenomics   “¡“√∂·∫àßµ“¡«—µ∂ÿª√– ß§å„π°“√»÷°…“
‰¥â‡ªìπ function-based  metagenomics ·≈– sequence-based
metagenomics3-6

Function-based Metagenomics  ¡’«—µ∂ÿª√– ß§å
°“√»÷°…“‡æ◊ËÕ§âπÀ“ ‘Ëß∑’Ë®ÿ≈‘π∑√’¬å„π —ß§¡π—ÈπÊ º≈‘µ‰¥â
‡™àπ ‡Õπ‰´¡å ¬“ªØ‘™’«π–À√◊Õº≈‘µ¿—≥±å„À¡à∑’Ë‰¡à “¡“√∂·¬°
‰¥â¡“°àÕπ  ®“°®ÿ≈‘π∑√’¬å∑’Ë “¡“√∂‡æ“–‡≈’È¬ß„πÀâÕßªØ‘∫—µ‘°“√
‡æ◊ËÕπ”¡“„™â„πÕÿµ “À°√√¡¥â“πµà“ßÊ  ́ ÷ËßÕ“®∑”‚¥¬°“√ °—¥
‚ª√µ’πÀ√◊Õ‡¡∑“∫Õ‰≈∑å‡æ◊ËÕπ”‰ª»÷°…“À√◊ÕÕ“»—¬°“√ √â“ß
library ®“° DNA ∑’Ë °—¥‰¥â ·≈â«π”‰ª§—¥‡≈◊Õ°À“ “√À√◊Õ
‚ª√µ’π„À¡àÊ ∑’Ë· ¥ßÕÕ°‚¥¬·∫§∑’‡√’¬∑’Ë¡’™‘Èπ¥’‡ÕÁπ‡Õπ—ÈπÊ Õ¬Ÿà
(√Ÿª∑’Ë 2)

√Ÿª∑’Ë 2 ¢—ÈπµÕπ„π°“√»÷°…“ Function-based Metagenomics
·≈– Sequence -based metagenomic ‚¥¬°“√ √â“ß
library ¢Õß™‘Èπ DNA „π·∫§∑’‡√’¬ (®“°‡Õ° “√Õâ“ßÕ‘ß
≈”¥—∫∑’Ë 6)

Sequence -based metagenomics   ‡ªìπÕ’°·π«∑“ß
Àπ÷Ëß„π°“√»÷°…“®ÿ≈‘π∑√’¬å‚¥¬¡’«—µ∂ÿª√– ß§å°“√»÷°…“‡æ◊ËÕ
√–∫ÿ«à“°≈ÿà¡ª√–™“°√∑’Ë»÷°…“π—Èπ‡ªìπ®ÿ≈‘π∑√’¬å™π‘¥„¥∫â“ß
‚¥¬°“√„™â¬’π 16S rRNA „π°“√«‘‡§√“–Àå‚¥¬°“√ÕÕ°·∫∫
primer ∑’Ë®”‡æ“–µàÕ°“√‡æ‘Ë¡®”π«π¢Õß¥’‡ÕÁπ‡Õ ÷́Ëß‡ªìπ∫√‘‡«≥
∑’Ë„™â®”·π° species ¢Õß®ÿ≈‘π∑√’¬å ́ ÷Ëß “¡“√∂„™â„π°“√»÷°…“

«‘«—≤π“°“√·≈–§«“¡ —¡æ—π∏å√–À«à“ß®ÿ≈‘π∑√’¬å ´÷Ëß®–¢÷ÈπÕ¬Ÿà
°—∫§«“¡§≈â“¬§≈÷ß°—π¢Õß≈”¥—∫‡∫ ¢Õß¬’π∑’Ë √â“ß 16S rRNA
¢—ÈπµÕπ°“√∑”· ¥ß¥—ß√Ÿª∑’Ë 37

√Ÿª∑’Ë 3 ¢—ÈπµÕπ°“√∑” Sequence -based metagenomic ‡æ◊ËÕ
»÷°…“≈”¥—∫‡∫ ¢Õß 16S rRNA ·≈–À“§«“¡ —¡æ—π∏å
¢Õß®ÿ≈‘π∑√’¬å„πµ—«Õ¬à“ß∑’Ë»÷°…“‚¥¬ phylogenetic
trees  (‡Õ° “√Õâ“ßÕ‘ß≈”¥—∫∑’Ë 7)

πÕ°®“°π’Èπ—°«‘®—¬Õ“®»÷°…“≈”¥—∫‡∫ ¢Õßª√–™“°√
∑—ÈßÀ¡¥¢Õß®ÿ≈‘π∑√’¬å∑’ËÕ¬Ÿà√à«¡°—π„π¿“æ√«¡‡æ◊ËÕ„Àâ‡ÀÁπ®ÿ≈‘π∑√’¬å
∑’ËÕ¬Ÿà√à«¡°—π„πµ—«Õ¬à“ßπ—ÈπÊ „π≈—°…≥–¢Õß genomic analysis
πÕ°®“°π’È °“√„™â bacterial artificial  chromosome (BACs)
„π°“√∑” library ®–™à«¬∑”„Àâ “¡“√∂»÷°…“™‘Èπ à«π¢Õß
¥’‡ÕÁπ‡Õ∑’Ë¡’¢π“¥„À≠à¢÷Èπ·≈–¡’ª√–‚¬™πå¡“°¬‘Ëß¢÷Èπ  πÕ°®“°
π’È¬—ß¡’°“√„™â shotgun metagenomics  ´÷ËßÕ“»—¬°“√À“≈”¥—∫
π‘«§≈’‚Õ‰∑¥å‡™àπ‡¥’¬«°—∫∑’Ë„™â„π°“√»÷°…“®’‚π¡¡πÿ…¬å
‡æ◊ËÕ √â“ß‡ªìπ®’‚π¡¢Õß®ÿ≈‘π∑√’¬å®“°∏√√¡™“µ‘ „πªï §.». 2002
Breitbart  ·≈–§≥–8  ∑” shotgun metagenomics  ¢Õß‰«√— 
∑’Ë‰¥â®“°°“√°√ÕßπÈ”∑–‡≈®”π«π 200  ≈‘µ√ æ∫«à“¡’‰«√— µà“ßÊ
¡“°∂÷ß 5,000 ™π‘¥ °“√»÷°…“µàÕ¡“∑”„Àâ∑√“∫«à“¡’‰«√— 
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•‚™µ‘¡“ ‚æ∏‘∑√—æ¬å ·≈–§≥– Chotima Potisap, et al.

¡“°°«à“ 1,000 species  „π§π·≈–°«à“ 1  ≈â“π™π‘¥„π 1
°‘‚≈°√—¡¢Õßµ–°Õπ„µâ∑–‡≈ (marine sediments) ́ ÷Ëß„π®”π«π
π—Èπ¡’‰«√— ¢Õß·∫§∑’‡√’¬ (bacteriophages) Õ¬Ÿà¥â«¬¡“°¡“¬
‡À≈à“π’È≈â«π‡ªìπ§«“¡√Ÿâ„À¡à∑’Ë‰¡à‡§¬¡’√“¬ß“π¡“°àÕπ ‡π◊ËÕß®“°
¢âÕ®”°—¥¢Õß°“√‡æ“–‡≈’È¬ß®ÿ≈‘π∑√’¬åπ—Ëπ‡Õß

°“√ª√–¬ÿ°µå„™â metagenomics
Metagenomics  ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿßµ—«Àπ÷Ëß

„π«ß°“√¢Õß°“√»÷°…“§«“¡ —¡æ—π∏å¢Õß°“√Õ¬Ÿà√à«¡°—π„π
 —ß§¡√Ÿª·∫∫µà“ßÊ ¢Õß ‘Ëß¡’™’«‘µ  ®÷ß “¡“√∂π”¡“»÷°…“„π
∑“ß°“√·æ∑¬å‡æ◊ËÕÀ“·π«∑“ß∑”„Àâ¡πÿ…¬å¡’ ÿ¢¿“æ∑’Ë¥’¢÷Èπ
»÷°…“‡æ◊ËÕ„Àâ‡¢â“„®°“√∑”ß“π¢Õß®ÿ≈‘π∑√’¬å„π¥‘π·≈–æ◊™ ‡æ◊ËÕ
„Àâ‰¥â§ÿ≥¿“æ¢Õßæ◊™º≈∑’Ë Ÿß¢÷ÈπÀ√◊ÕÀ“ “√∑’Ë “¡“√∂∑”≈“¬
 “√æ‘…µ°§â“ß„π ‘Ëß·«¥≈âÕ¡ ‡ªìπ·À≈àßæ≈—ßß“π„À¡àÊ ·≈–Õ◊ËπÊ
Õ’°¡“°¡“¬·≈â«·µà®‘µπ“°“√®–π”‰ª∂÷ß ‚¥¬®–π”∫“ß à«π
¡“π”‡ πÕ¥—ßπ’È

°“√»÷°…“ metagenomics  ∑“ß°“√·æ∑¬å „π∑’Ëπ’È®–
¬°ª√–‡¥Áπ°“√»÷°…“®ÿ≈‘π∑√’¬å„π≈”‰ ấ ÷Ëßπà“ π„®¬‘Ëß ‡π◊ËÕß®“°
®ÿ≈‘π∑√’¬å∑’Ë¡’Õ¬Ÿà„π≈”‰ â§ππ—Èπ ¡’¡“°∂÷ß 1010-1012 ‡´≈≈å
Õ“»—¬Õ¬Ÿà√à«¡°—π°—∫¡πÿ…¬å·∫∫Õ‘ßÕ“»—¬ (symbiosis) ‚¥¬‰¡à∑”„Àâ
‡°‘¥‚√§ ·µà¡’Õ‘∑∏‘æ≈µàÕ°√–∫«π°“√‡¡‡∑∫Õ≈‘´÷¡¢ÕßÕ“À“√
∑’Ëºà“π‡¢â“¡“‡æ◊ËÕ ≈“¬„Àâ‰¥â‡ªìπ “√Õ“À“√∑’Ë®–∂Ÿ°¥Ÿ¥´÷¡π”
‰ª„™âª√–‚¬™πå‰¥â πÕ°®“°π’È¬—ß¡’°√¥Õ–¡‘‚π ·≈–«‘µ“¡‘π
À≈“¬™π‘¥∑’Ë®ÿ≈‘π∑√’¬å„π≈”‰ â √â“ß„Àâ‡ªìπª√–‚¬™πå°—∫Õ’°¥â«¬
„π∑’Ëπ’È®–¬°ß“π«‘®—¬∑’Ë»÷°…“ metagenomics „π≈”‰ â∑’Ë
Õ“®‡ªìπ “‡Àµÿ„Àâ‡°‘¥‚√§Õâ«π (obesity) ‡π◊ËÕß®“°‚√§Õâ«π
‡ªìπ‚√§∑’Ë¢÷Èπ°—∫≈—°…≥–‡©æ“–¢Õß·µà≈–∫ÿ§§≈ ·≈–ªí®®—¬
®“° ‘Ëß·«¥≈âÕ¡∑’Ë¡’º≈µàÕ ¡¥ÿ≈æ≈—ßß“π πÕ°®“°π’È‚√§Õâ«π
¬—ß‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥‚√§µà“ßÊ µ“¡¡“ ‡™àπ À—«„® §«“¡¥—π
‚≈À‘µ Ÿß ‡∫“À«“π ·≈– ¡–‡√Áß  ‡ªìπµâπ „π°“√»÷°…“¢Õß
Turnbaugh ·≈–§≥–9  ´÷Ëß‰¥â‡§¬»÷°…“ metagenomics ¢Õß
®ÿ≈‘π∑√’¬å„π≈”‰ â¢Õß§π ‚¥¬µâÕß°“√∑√“∫«à“  ®ÿ≈‘π∑√’¬å∑’Ëæ∫
„π≈”‰ â¢Õß§π∑’Ë‡ªìπ‚√§Õâ«π·≈–§π∑’Ë¡’πÈ”Àπ—°„π‡°≥±åª°µ‘
‡°’Ë¬«¢âÕß ·≈–‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë∑”„Àâ‡°‘¥‚√§Õâ«πÀ√◊Õ‰¡à
®“°°“√∑¥≈Õßæ∫«à“ ¡’°≈ÿà¡ª√–™“°√¢Õß®ÿ≈‘π∑√’¬å∑’Ë¡’°“√
· ¥ßÕÕ°‚¥¥‡¥àπ 2   °≈ÿà¡ §◊Õ bacteroidetes ·≈– firmicutes
‡¡◊ËÕ¡’°“√§«∫§ÿ¡Õ“À“√ ª√‘¡“≥¢Õß®ÿ≈‘π∑√’¬å°≈ÿà¡ firmicutes
®–≈¥≈ß·µà°≈ÿà¡¢Õß bacteroidetes  ¡’®”π«π‡æ‘Ë¡¡“°¢÷Èπ
·≈–®ÿ≈‘π∑√’¬å„π°≈ÿà¡∑’Ë‡¢“„Àâ™◊ËÕ«à“ obese microbiome
¡’ª√– ‘∑∏‘¿“æ„π°“√∑”ß“π¡“°¢÷Èπ‡æ◊ËÕ‡°Á∫‡°’Ë¬«æ≈—ßß“π
®“°Õ“À“√ „πß“πµàÕ¡“ ‡¡◊ËÕ∑¥≈Õßπ” obese microbiota
‰ª„ à„π≈”‰ âÀπŸ∑’Ë‰¡à¡’®ÿ≈‘π∑√’¬å (germ-free mice) ®– “¡“√∂
‡ª≈’Ë¬πÀπŸ„Àâ°≈“¬‡ªìπÀπŸÕâ«π  ¡’°“√‡æ‘Ë¡°“√‡°Á∫ – ¡‰¢¡—π

‰¥âÕ¬à“ß√«¥‡√Á« ·µà‡¡◊ËÕπ”°≈ÿà¡®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ lean microbiota
¡“„ à ª√– ‘∑∏‘¿“æ„π°“√‡°Á∫‡°’Ë¬«æ≈—ßß“π®“°Õ“À“√®–
µË”°«à“ ·≈–‰¡à àßº≈∑”„ÀâÀπŸÕâ«π ®÷ß √ÿª‰¥â«à“°≈ÿà¡ª√–™“°√
¢Õß®ÿ≈‘π∑√’¬å∑’ËÕ¬Ÿà„π≈”‰ â “¡“√∂‡ª≈’Ë¬π·ª≈ß°“√∑”ß“π
„π ¿“«–∑’Ëµà“ß‰ª ∑”„Àâ¡’º≈µàÕªí®®—¬„π°“√‰¥â√—∫æ≈—ßß“π
·≈–πà“®–‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë àßº≈µàÕ°“√‡°‘¥‚√§Õâ«π‰¥â

°“√π” metagenomics ¡“ª√–¬ÿ°µå„™â∑“ß¥â“πæ≈—ßß“π3

‡π◊ËÕß®“°æ≈—ßß“π∑’Ëπ”¡“„™â„πªí®®ÿ∫—π‡ªìπæ≈—ßß“π∑’Ë‡°‘¥®“°
´“°øÕ ´‘≈∑’Ë∑—∫∂¡°—π‡ªìπ‡«≈“π“πÀ≈“¬æ—π≈â“πªï
‡ªìπæ≈—ßß“π∑’Ë„™â·≈â«À¡¥‰ª πÕ°®“°π’Èº≈°√–∑∫À≈—ß®“°
°“√„™âæ≈—ßß“π‡À≈à“π’È¬—ß àßº≈„Àâ‡°‘¥¡≈æ‘…µà“ßÊ ‡™àπ  °ä“´
§“√å∫Õπ‰¥ÕÕ°‰´¥å  ∑”„Àâ‡°‘¥¿“«–‡√◊Õπ°√–®° (greenhouse
effect) ∑’Ë¡’º≈µàÕ ¿“«–‚≈°√âÕπ∑”„ÀâÕÿ≥À¿Ÿ¡‘¢Õß‚≈° Ÿß¢÷Èπ
°àÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß ¿“æ·«¥≈âÕ¡¿“¬„π‚≈°·≈–
¿“«–Õ“°“»·ª√ª√«π  ¥—ßπ—Èπ°“√À“æ≈—ßß“π∑¥·∑π∑’Ë‡ªìπ
æ≈—ßß“π –Õ“¥¡“‡ªìπ∑“ß‡≈◊Õ° ‡™àπ  æ≈—ßß“π®“°· ßÕ“∑‘µ¬å
≈¡  πÈ” ·≈–æ◊™æ≈—ßß“π®÷ß∑«’§«“¡ ”§—≠¢÷Èπ  ®÷ß‰¥â¡’°“√π”
metagenomics ¡“ª√–¬ÿ°µå„™â‚¥¬π”¡“™à«¬„π°“√§âπÀ“
§«“¡ —¡æ—π∏å¢Õß°≈ÿà¡®ÿ≈‘π∑√’¬å∑’Ë¡’§«“¡ “¡“√∂„π°“√‡ª≈’Ë¬π
«—µ∂ÿ¥‘∫∑’Ë‡À≈◊Õ®“°¥â“πÕÿµ “À°√√¡ ·≈–¥â“π°“√‡°…µ√¡“
º≈‘µ‡ªìπæ≈—ßß“π„Àâ‰¥âª√– ‘∑∏‘¿“æ Ÿß¢÷Èπ πÕ°®“°π’È
®ÿ≈‘π∑√’¬å¬—ß¡’ª√– ‘∑∏‘¿“æ„π°“√ √â“ßæ≈—ßß“π‰¥âÀ≈“°À≈“¬
™π‘¥ ‡™àπ  æ≈—ßß“π‰Œ‚¥√‡®π  ´÷Ëß°“√º≈‘µµâÕß¡’°“√§«∫§ÿ¡
 ¿“«–„Àâ‡À¡“– ¡µàÕ°“√‡®√‘≠‡µ‘∫‚µ   ¥—ßπ—Èππ—°«‘∑¬“»“ µ√å
®÷ßµâÕß‡¢â“„®§«“¡ —¡æ—π∏å√–À«à“ß°≈ÿà¡ª√–™“°√¢Õß
®ÿ≈‘π∑√’¬å‡À≈à“π—Èπ„π ‘Ëß·«¥≈âÕ¡®√‘ß¥—ß°≈à“«‡æ◊ËÕÀ“ ¿“«–
°“√‡æ“–‡≈’È¬ß∑’Ë¥’¢÷Èπ

Metagenomics ¬—ß “¡“√∂π”¡“ª√–¬ÿ°µå„™â„π¥â“π
°“√øóôπøŸ ‘Ëß·«¥≈âÕ¡ ‡π◊ËÕß®“°°≈ÿà¡ª√–™“°√¢Õß®ÿ≈‘π∑√’¬å
‡ªìπ°≈ÿà¡¢Õß ‘Ëß¡’™’«‘µ∑’Ë¡’§«“¡ ”§—≠„π°“√™à«¬°”®—¥¢Õß
‡ ’¬·≈– “√æ‘…„π∏√√¡™“µ‘∑’Ë¡πÿ…¬å √â“ß¢÷Èπ  ‚¥¬®ÿ≈‘π∑√’¬å
®–‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß®“° “√æ‘…„Àâ¡’æ‘…πâÕ¬≈ßÀ√◊ÕÕ¬Ÿà
„π√Ÿª¢Õß “√∑’Ë‰¡à‡ªìπæ‘… ‡™àπ ®ÿ≈‘π∑√’¬å∑’ËÕ¬Ÿà„π∑–‡≈®–
™à«¬¬àÕ¬ ≈“¬¢Õß‡ ’¬µà“ßÊ °”®—¥πÈ”¡—π∑’Ë≈Õ¬ªî¥∫πº‘«πÈ”
‡ªìπµâπ  π—°«‘∑¬“»“ µ√å„πªí®®ÿ∫—π„™â®ÿ≈‘π∑√’¬å∫“ß™π‘¥∑’Ë
‡æ“–‡≈’È¬ß‰¥â¡“™à«¬°”®—¥§√“∫πÈ”¡—π ·µàÀ“°¡’°“√π”‡Õ“
§«“¡√Ÿâ∑“ß¥â“π metagenomics   ¡“™à«¬„π°“√»÷°…“§«“¡
 —¡æ—π∏å¢Õß°≈ÿà¡ª√–™“°√®ÿ≈‘π∑√’¬å ∫àß™’È®”π«π¢Õß°≈ÿà¡
ª√–™“°√∑’Ë¡’∫∑∫“∑  ·≈–§«“¡ “¡“√∂„π°“√∑”ß“π∑’ËÀ≈“°
À≈“¬ ‡¡◊ËÕ‡¢â“„®„π°√–∫«π°“√∑”ß“π¢Õß®ÿ≈‘π∑√’¬å„π°“√
®—¥°“√°—∫ “√æ‘…µà“ßÊ ∑’Ë¡πÿ…¬å √â“ß¢÷Èπ °Á®–™à«¬„Àâ “¡“√∂
π”¡“„™â„Àâ‡°‘¥ª√–‚¬™πå‰¥âÕ¬à“ß‡µÁ¡∑’Ë
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Metagenomics•‡¡µ“®’‚π¡‘° å

 √ÿª

Metagenomics ‡ªìπ»“ µ√å„À¡à∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√
π”¢âÕ¡Ÿ≈¢Õß®’‚π¡‘° å (genomics) ¡“„™â ‡æ◊ËÕ»÷°…“§«“¡
 —¡æ—π∏å¢Õß°“√Õ¬Ÿà√à«¡°—π„π —ß§¡µ“¡∏√√¡™“µ‘ „π√Ÿª·∫∫
µà“ßÊ ¢Õß ‘Ëß¡’™’«‘µ ™à«¬„Àâ “¡“√∂π”°≈ÿà¡ª√–™“°√®ÿ≈‘π∑√’¬å
∑’Ë‰¡à “¡“√∂π”¡“‡æ“–‡≈’È¬ß„πÀâÕßªØ‘∫—µ‘°“√¡“„™âª√–‚¬™πå
·≈–‡¢â“„®°≈‰°°“√∑”ß“π‡æ◊ËÕ‡ªìπ·À≈àß¢Õß§«“¡√Ÿâ∑’Ë¡πÿ…¬å
 “¡“√∂π”¡“ª√–¬ÿ°µå„™â„Àâ‡°‘¥ª√–‚¬™πå„π°“√æ—≤π“ß“π
¥â“πµà“ßÊ ‡™àπ ¥â“π°“√·æ∑¬å Õÿµ “À°√√¡  ‘Ëß·«¥≈âÕ¡
·≈– Õ◊ËπÊ Õ’°¡“°¡“¬
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