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∫∑§—¥¬àÕ

°“√«‘®—¬§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ ·≈–®”·π°°≈ÿà¡æ—π∏ÿ

°√√¡¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬ ¥â«¬‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ

‡Õ‰¡‚∑§Õπ‡¥√’¬ (mtDNA) ∫√‘‡«≥ D-loop æ∫«à“

 “¡“√∂‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¢π“¥ 300 §Ÿà‡∫  ‰¥â∑—Èß

 ‘Èπ 165 µ—«Õ¬à“ß ®“°°√–∫◊Õ 6 ·À≈àß∑’ËÕ¬ŸàÕ“»—¬ §◊Õ

°√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥‡™’¬ß√“¬ (C, n=30) ¢Õπ·°àπ

(K, n=39)  ÿ√‘π∑√å (S, n=29) Õÿ∑—¬∏“π’ (U, n=26)

π§√»√’∏√√¡√“™ (N, n=17) ·≈–µ√—ß (T, n=24) æ∫

§«“¡À≈“°À≈“¬¢Õß¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬∫√‘‡«≥ D-

loop ®”π«π 7 ·Œ‚æ≈‰∑ªá (haplotype) ª√“°Ø

µ”·Àπàß SNP ∑—ÈßÀ¡¥ 32 µ”·Àπàß ·≈–µ”·Àπàß

insertion-deletion 1 µ”·Àπàß · ¥ß„Àâ‡ÀÁπ«à“°√–∫◊Õæ◊Èπ

‡¡◊Õß‰∑¬ ¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡·µ°µà“ß°—π

„π·µà≈–·À≈àß∑’ËÕ¬ŸàÕ“»—¬ ·≈–¡’·À≈àßæ—π∏ÿ°√√¡‡√‘Ë¡µâπ∑’Ë

·µ°µà“ß°—π ‡¡◊ËÕ®”·π°°≈ÿà¡æ—π∏ÿ°√√¡¢Õß°√–∫◊Õ

æ◊Èπ‡¡◊Õß‰∑¬ ‚¥¬„™â√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡µ“¡«‘∏’

Neiûs genetic distance ¥â«¬ phylogenetic tree §«∫§Ÿà

°—∫≈—°…≥–¢Õß∂‘Ëπ∑’ËÕ¬ŸàÕ“»—¬  “¡“√∂®”·π°°√–∫◊Õ

æ◊Èπ‡¡◊Õß‰∑¬‰¥â‡ªìπ 3 °≈ÿà¡ §◊Õ (1) °≈ÿà¡°√–∫◊Õ¥Õ¬

‰¥â·°à °√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥‡™’¬ß√“¬ (2) °≈ÿà¡°√–∫◊Õ

∑–‡≈ ‰¥â·°à °√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥µ√—ß ·≈– (3)

°≈ÿà¡°√–∫◊Õ≈ÿà¡πÈ” ‰¥â·°à °√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥

¢Õπ·°àπ  ÿ√‘π∑√å Õÿ∑—¬∏“π’ ·≈–π§√»√’∏√√¡√“™

 à«π°“√«‘‡§√“–Àå‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡æ∫«à“

°√–∫◊Õæ◊Èπ‡¡◊Õß„π·µà≈–·À≈àß∑’ËÕ¬Ÿà ¡’§«“¡·µ°µà“ß∑“ß

æ—π∏ÿ°√√¡„π√–¥—∫ª“π°≈“ß (GST = 0.257) ¥—ßπ—Èπ
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°“√»÷°…“§√—Èßπ’È®÷ß‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“πæ—π∏ÿ°√√¡ ∑’Ë

 “¡“√∂π”‰ª„™âª√–‚¬™πå„π°“√§—¥‡≈◊Õ°æ—π∏ÿå ·≈–

°“√√«∫√«¡æ—π∏ÿ°√√¡¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬

ABSTRACT

The aim of this study was to study diversity

and genetic classification of Thai native buffaloes

using mitochondrial DNA marker. From 165 buffaloes

of 6 different habitats of Thailand represented by

Chaingrai (C, n=30), Khon Kaen (K, n=39), Surin

(S, n=29), Uthaithani (U, n=26), Nakhon Si Thammarat

(N, n=17) and Trang province (T, n=24), 300 bp

fragments of mtDNA (D-loop) were successfully

amplified. Analysis of mtDNA (D-loop) sequences

revealed 7 different haplotypes resulting from 32

polymorphic sites and one insertion-deletion. This

result showed that Thai native buffaloes have

flourishing of genetic diversity. The phylogenetic

tree analysis from Neiûs genetic distance and

characteristics of habitat revealed that Thai native

buffaloes could be classified into 3 groups: (1)

mountain buffalo: the Chiangrai native buffaloes, (2)

ocean buffalo: the Trang native buffaloes, and (3)

river basin buffalo: the Khon Kaen, Surin, Uthaithani,

Nakhon Si Thammarat native buffaloes. The analysis

of genetic structure showed moderate genetic

differentiation between six groups (Gst = 0.257). The

information generated by this study will greatly aid

in the establishment of effective breeding programs

and conservation genetics of Thai native buffaloes.

§” ”§—≠: §«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ °√–∫◊Õæ◊Èπ

‡¡◊Õß‰∑¬ ¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬

Key words: genetic diversity, Thai native buffalo,

mitochondrial DNA

∫∑π”

°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬‡ªìπ —µ«å‡≈’È¬ß∑’ËÕ¬Ÿà§Ÿà°—∫

‡°…µ√°√„π™π∫∑¡“‡ªìπ‡«≈“π“π ‡π◊ËÕß®“°°√–∫◊Õ

¡’§«“¡¥’‡¥àπÀ≈“¬ª√–°“√ ‡™àπ  “¡“√∂ª√—∫µ—«‡¢â“

°—∫ ‘Ëß·«¥≈âÕ¡‰¥â¥’ „™âª√–‚¬™πå®“°Õ“À“√À¬“∫

§ÿ≥¿“æµË”‰¥â¥’ ¡’§«“¡·¢Áß·√ß µâ“π∑“π‚√§·≈–·¡≈ß

·≈–§ÿ≥¿“æ‡π◊ÈÕ¥’¡’‚§‡≈ ‡µÕ√Õ≈µË” ( ÿ∑∏‘æß»å, 2545)

·µà ‡¡◊ËÕ§«“¡‡®√‘≠¢Õß —ß§¡∑’Ëæ—≤π“®“°√–∫∫

‡°…µ√°√√¡¡“‡ªìπ√–∫∫Õÿµ “À°√√¡  àßº≈°√–∑∫

µàÕ°“√≈¥®”π«π¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬ ´÷Ëß°“√≈¥

≈ß¢Õß®”π«πª√–™“°√°√–∫◊Õ∑”„Àâ‚Õ°“ ∑’Ë°√–∫◊Õ

®–º ¡æ—π∏ÿå„πÀ¡Ÿà‡§√◊Õ≠“µ‘ (inbreeding) ¡’¡“°¢÷Èπ

√«¡∑—Èß°“√‡≈’È¬ß°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬„πªí®®ÿ∫—π ¡’

°“√‡≈’È¬ß„π ¿“æΩŸß¢π“¥‡≈Á° ∑”„Àâ‡°‘¥°“√·≈°

‡ª≈’Ë¬πæ—π∏ÿ°√√¡√–À«à“ß°√–∫◊Õ·µà≈–æ◊Èπ∑’Ë‡°‘¥¢÷Èπ

‰¥â¬“° ÷́Ëß àßº≈„Àâ≈—°…≥–∑’Ë¥’∫“ß≈—°…≥– Ÿ≠À“¬

‰ª‰¥âßà“¬ ·≈–Õ“® àßº≈„Àâ¬’π„π ¿“æ‡Œ‡∑Õ‚√‰´°— 

(heterozygous) ≈¥≈ß π”‰ª Ÿà°“√ Ÿ≠‡ ’¬§«“¡À≈“°

À≈“¬∑“ßæ—π∏ÿ°√√¡ (®‘πµπ“, 2548) ÷́Ëß§«“¡À≈“°

À≈“¬∑“ßæ—π∏ÿ°√√¡‡ªìπ ‘Ëß®”‡ªìπ ‡æ◊ËÕ∫Õ°∂÷ß°“√

‡µ√’¬¡§«“¡æ√âÕ¡„π°“√ πÕßµÕ∫µàÕ°“√‡ª≈’Ë¬π·ª≈ß

¢Õß ¿“«–·«¥≈âÕ¡√Õ∫µ—« √«¡∂÷ß‡æ◊ËÕ°“√Õ¬Ÿà√Õ¥

¢Õßµ—«‡Õß·≈–‡ºà“æ—π∏ÿå («‘ ÿ∑∏‘Ï, 2538) ¥—ßπ—ÈπÀ“°

°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬¬—ß§ß ¿“æ§«“¡À≈“°À≈“¬∑“ß

æ—π∏ÿ°√√¡‰«â‰¥â Õ“®‡ªìπ‰ª‰¥â«à“ °√–∫◊Õæ◊Èπ‡¡◊Õß

‰¥âºà“π°√–∫«π°“√«‘«—≤π“°“√ ‡æ◊ËÕ§«“¡Õ¬Ÿà√Õ¥„π

 ¿“æ·«¥≈âÕ¡∑’Ë‡ª≈’Ë¬π·ª≈ßÕ¬Ÿàµ≈Õ¥‡«≈“ ‡ªìπ∑’Ëπà“

‡ ’¬¥“¬À“°°√–∫◊Õæ◊Èπ‡¡◊Õß®–µâÕß Ÿ≠‡ ’¬§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡‰ª π—Ëπ°ÁÕ“®À¡“¬∂÷ß °“√

 Ÿ≠‡ ’¬æ—π∏ÿ°√√¡¢Õß°√–∫◊Õ∑’Ë “¡“√∂„™âª√–‚¬πå‰¥â

°“√ Ÿ≠‡ ’¬§ÿ≥≈—°…≥–¢Õß‡Œ‡∑Õ‚√ ’́  À√◊Õ°“√ Ÿ≠‡ ’¬

»—°¬¿“æ„π°√–∫«π°“√‡°‘¥«‘«—≤π“°“√ „π°√–∫«π

°“√Õπÿ√—°…å·≈–ª√—∫ª√ÿßæ—π∏ÿå°√–∫◊Õæ◊Èπ‡¡◊Õß„Àâ‡ªìπ

‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æπ—Èπ ®”‡ªìπ®–µâÕß¡’¢âÕ¡Ÿ≈æ◊Èπ

∞“π¥â“πæ—π∏ÿ°√√¡‡À¡◊ÕπÀ√◊Õ·µ°µà“ß°—π¡“°πâÕ¬

‡æ’¬ß„¥„π·µà≈–æ◊Èπ∑’Ë ‡æ◊ËÕ„™â‡ªìπ·π«∑“ß„π°“√
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°”Àπ¥·ºπ°“√„π°“√«“ß·ºπÕπÿ√—°…å·≈–ª√—∫ª√ÿß

æ—π∏ÿå°√–∫◊Õæ◊Èπ‡¡◊Õß (Õ≈ß°≈¥ ·≈–‡√◊Õß«‘∑¬å, 2543)

„πÕ¥’µ‰¥â¡’°“√®”·π°°√–∫◊Õµ“¡·À≈àß∑’ËÕ¬ŸàÕ“»—¬

(ª√– ∫, 2520) ´÷Ëß‡ªìπ¢âÕ¡Ÿ≈∑’Ë‰¡à “¡“√∂®”·π°

°≈ÿà¡æ—π∏ÿåÕÕ°®“°°—π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ (Zhang

et al., 2008) ¥—ßπ—Èπ„πªí®®ÿ∫—π¡’°“√π”‡∑§π‘§Õ≥Ÿæ—π∏ÿ

»“ µ√å¡“µ√«® Õ∫À“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ

°√√¡„π√–¥—∫¥’‡ÕÁπ‡Õ ‡æ◊ËÕ®”·π° ‘Ëß¡’™’«‘µ™π‘¥µà“ßÊ

‰¥âª√– ∫§«“¡ ”‡√Á® Õ“∑‘‡™àπ ‚§ ®“¡√’ °√–∫◊Õ

·¡àπÈ” ·°– ·æ– ÕŸ∞ À¡Ÿ·≈–‰°à ‡ªìπµâπ (Groeneveld

et al., 2010) ‡§√◊ËÕßÀ¡“¬æ—π∏ÿ°√√¡∑’Ëπ‘¬¡„™â §◊Õ ≈”

¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬ (mtDNA)

´÷Ëß∂Ÿ°π”¡“„™â»÷°…“§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡ °“√

µ‘¥µ“¡·À≈àßæ—π∏ÿ°√√¡‡√‘Ë¡µâπ¢Õß —µ«å (Amano et

al., 1994) „π°“√»÷°…“§«“¡À≈“°À≈“¬¢Õß¥’‡ÕÁπ‡Õ

‰¡‚∑§Õπ‡¥√’¬ π‘¬¡‡≈◊Õ°„™âµ√ßµ”·Àπàß¢Õß∫√‘‡«≥

§«∫§ÿ¡ (displacement loop) À√◊Õ D-loop ‡π◊ËÕß®“°

∫√‘‡«≥¥—ß°≈à“«‡ªìπ à«π∑’Ë¡’§«“¡º—π·ª√ Ÿß¿“¬„π ‘Ëß¡’

™’«‘µ™π‘¥‡¥’¬«°—π (Parfitt and Huismans, 1998) ¥—ß

π—Èπß“π«‘®—¬™‘Èππ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡·µ°

µà“ß∑“ßæ—π∏ÿ°√√¡¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬ ·≈–

À“§«“¡ —¡æ—π∏å¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬„π·µà≈–·À≈àß

∑’ËÕ¬ŸàÕ“»—¬ æ√âÕ¡∑—Èß®”·π°°≈ÿà¡æ—π∏ÿå°√–∫◊Õæ◊Èπ‡¡◊Õß

‰∑¬∑’Ë°√–®“¬Õ¬Ÿà„π à«πµà“ßÊ ¢Õßª√–‡∑»‰∑¬‰¥â¥â«¬

Õÿª°√≥å·≈–«‘∏’°“√

°“√ ÿà¡µ—«Õ¬à“ß

 ÿà¡‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥®“°°√–∫◊Õæ◊Èπ‡¡◊Õß 6

·À≈àß∑’ËÕ¬ŸàÕ“»—¬„πª√–‡∑»‰∑¬ (Table1) ‰¥â·°à

Õ”‡¿Õ·¡à®—π ®—ßÀ«—¥‡™’¬ß√“¬ (C, n=30), »Ÿπ¬å«‘®—¬

·≈–∫”√ÿßæ—π∏ÿå —µ«å ÿ√‘π∑√å Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥ ÿ√‘π∑√å

(S, n=30), Õ”‡¿Õ∫â“π‰ºà ®—ßÀ«—¥¢Õπ·°àπ (K, n=46),

Õ”‡¿ÕÀπÕß¢“À¬à“ß ®—ßÀ«—¥Õÿ∑—¬∏“π’ (U, n=30),

Õ”‡¿Õ∑ÿàß„À≠à ®—ßÀ«—¥π§√»√’∏√√¡√“™ (N, n=30)

·≈–Õ”‡¿Õª–‡À≈’¬π ®—ßÀ«—¥µ√—ß (T, n=30) ‡®“–

‡°Á∫‡≈◊Õ¥®“°‡ âπ‡≈◊Õ¥¥”∑’Ë§Õ (jugular vein) ª√‘¡“µ√

10-15 ¡‘≈≈‘≈‘µ√ „ àÀ≈Õ¥‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’ “√

ªÑÕß°—π°“√·¢Áßµ—« 0.5M EDTA ª√‘¡“µ√ 1 ¡‘≈≈‘≈‘µ√

°“√ °—¥¥’‡ÕÁπ‡Õ·≈–‡æ‘Ë¡ª√‘¡“≥™‘Èπ à«π¥’‡ÕÁπ‡Õ¢Õß

‰¡‚∑§Õπ‡¥√’¬

π”µ—«Õ¬à“ß‡≈◊Õ¥¡“ªíòπ¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß∑’Ë

§«“¡‡√Á«√Õ∫ 3,000 √Õ∫/π“∑’ π“π 20 π“∑’ ®“°

π—Èππ” à«π¢Õß‡¡Á¥‡≈◊Õ¥¢“« (buffy coat) ¡“ °—¥¥’

‡ÕÁπ‡Õ¥â«¬«‘∏’∑’Ë¥—¥·ª≈ß®“° Goodwin et al. (2007)

·≈–‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¥â«¬°√–∫«π°“√ polymerase

chain reaction (PCR) ‚¥¬„™â‰æ√‡¡Õ√å BovA: 5û

GACCTCTATAGCAGTACATA 3û ·≈– BovB: 5û

CATTAGTCCATCGAGATGTC 3û (Lau et. al.,

1998) À≈—ß®“°π—Èπ®—¥√Ÿª·∫∫¢Õß™‘Èπ à«π¥’‡ÕÁπ‡Õ

¥â«¬‡∑§π‘§ polymerase chain reaction-single strand

conformation polymorphism (PCR-SSCP) æ√âÕ¡

°—∫À“≈”¥—∫‡∫ ¢Õß¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬„π·µà≈–√Ÿª

·∫∫ SSCP (Macrogen ª√–‡∑»‡°“À≈’) ·≈–π”¢âÕ¡Ÿ≈

≈”¥—∫‡∫ ¡“‡ª√’¬∫‡∑’¬∫°—∫≈”¥—∫‡∫ Õâ“ßÕ‘ß∑’Ë¡’

√“¬ß“π·≈â«¢Õß Bos Taurus ·≈– swamp buffalo

(GenBank accession number AF309773 ·≈–

NC_006295 µ“¡≈”¥—∫) ‡æ◊ËÕÀ“µ”·Àπàß single

nucleotide polymorphisms (SNPs) ·≈–µ√«® Õ∫

µ”·Àπàß SNPs ¥â«¬°√–∫«π°“√ polymerase chain

reaction›restriction fragment length polymorphism

(PCR-RFLP) ‡æ◊ËÕµ√«® Õ∫°“√ª√“°Ø¢Õß®”π«π

·Œ‚æ≈‰∑ªá À≈—ß®“°π—Èπ·ª≈ß¢âÕ¡Ÿ≈¢Õß SNPs „π

·µà≈–·Œ‚æ≈‰∑ªá„ÀâÕ¬Ÿà„π√Ÿª binary data ‡æ◊ËÕ®—¥°≈ÿà¡

∑“ßæ—π∏ÿ°√√¡¥â«¬‚ª√·°√¡ NTSYSpc 2.1 µàÕ‰ª

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

°“√«‘‡§√“–Àå§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß

°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬

π”¢âÕ¡Ÿ≈≈”¥—∫‡∫ „π·µà≈–·Œ‚æ≈‰∑ªá¡“

‡ª√’¬∫‡∑’¬∫ ‡æ◊ËÕµ√«® Õ∫µ”·Àπàß SNPs ¥â«¬

‚ª√·°√¡ ClustalW2 (Kim et al., 2010)
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Table 1 The characteristics of 6 habitats of Thai native buffaloes.

Habitat Common Geography Specification

name

Mae Chan, Mountain Plateau surface, - height above sea level about
Chiang Rai buffalo mountainous terrain 410-580 meters

- source of feed is natural grassland
and leaves (e.g. bamboo leaf)
- management is grazing in natural
grassland

Ban Pai, River basin Chi, Phong and Sern - height above sea level about
Khon Kaen buffalo river basin area, flat 100-200 meters

river plains - source of feed is natural grassland
and straw
- management is grazing in natural
grassland

Surin livestock Breeding River basin Chi river basin - height above sea level about 100-
and Research Center, buffalo area 200 meters
Surin - source of feed is concentrate and

natural grassland
- management is grazing in natural
grassland and housing

Nong Khayang, River basin Chao Phraya river - height above sea level about 120-
Uthaithani buffalo basin area, plains 170 meters

- source of feed is natural grassland
and rice straw
- management is grazing in natural
grassland

Thung Yai, Nakhon Si River basin The shore of the - source of feed is natural grassland
Thammarat buffalo Gulf of Thailand, - management is grazing in natural

rugged hilly grassland
forest area

Koh Sukorn, Trang Ocean Sub-continental - source of feed is natural grassland and
buffalo land surrounded water grass (e.g. lotus and sea grass)

by water - management is grazing in natural
grassland

°“√®”·π°°≈ÿà¡°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬

®—¥°≈ÿà¡ “¬æ—π∏ÿå°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬®“°√–¬–

Àà“ß∑“ßæ—π∏ÿ°√√¡√“¬µ—« ®“°§à“ coefficient ¢Õß DICE

‚¥¬π”¡“·ª≈ß‡ªìπµ—«·ª√„À¡à (m1 ·≈– m2) ‚¥¬

«‘∏’ principal component analysis plot ¥â«¬‚ª√·°√¡

SAS 9.12 ®“°π—Èπ √â“ß scatter plot √–À«à“ß 2 µ—«·ª√

·≈–æ‘®“√≥“®”π«π°≈ÿà¡∑’Ë‡°‘¥¢÷Èπ®“°°√“ø∑’Ëª√“°Ø

®“°π—Èπª√–‡¡‘π§à“√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡¥â«¬«‘∏’ Neiûs

minimum distance (Nei, 1978) √–À«à“ß°√–∫◊Õæ◊Èπ

‡¡◊Õß‰∑¬·µà≈–·À≈àß∑’ËÕ¬ŸàÕ“»—¬ ®“°°“√«‘‡§√“–Àå

·ºπ¿“æ¥â«¬«‘∏’ neighbor joining ¥â«¬‚ª√·°√¡

NTSYSpc2.1
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°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß√–¬–Àà“ß∑“ß

æ—π∏ÿ°√√¡·≈–√–¬–Àà“ß∑“ß¿Ÿ¡‘»“ µ√å

∑¥ Õ∫§«“¡ —¡æ—π∏å¢Õß√–¬–Àà“ß∑“ßæ—π∏ÿ

°√√¡¢Õß°√–∫◊Õ·µà≈–·À≈àß∑’ËÕ¬ŸàÕ“»—¬ °—∫√–¬–Àà“ß

∑“ß¿Ÿ¡‘»“ µ√å¢Õß°√–∫◊Õ„π·µà≈–·À≈àß ¥â«¬°√“ø

§«“¡ —¡æ—π∏å∑—Èß 2 µ—«·ª√

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß

‰∑¬

°“√»÷°…“§√—Èßπ’È ÿà¡‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥°√–∫◊Õæ◊Èπ

‡¡◊Õß 4 ¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬®”π«π 196 µ—«Õ¬à“ß

 “¡“√∂‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬∫√‘‡«≥ D-

loop ‰¥â∑—ÈßÀ¡¥ 165 µ—«Õ¬à“ß ª√–°Õ∫¥â«¬ C, K, S,

U, N ·≈– T ®”π«π 30, 39, 29, 26, 17 ·≈– 24

µ—«Õ¬à“ß µ“¡≈”¥—∫ æ∫«à“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß¥’

‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬∫√‘‡«≥ D-loop ¡’§«“¡¬“« 300

§Ÿà‡∫  º≈®“°°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈π‘«§≈’‚Õ‰∑¥å¥’

‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬∫√‘‡«≥ D-loop „π°√–∫◊Õæ◊Èπ

‡¡◊Õß‰∑¬ °—∫¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡®“°∞“π¢âÕ¡Ÿ≈¢Õß

GenBank æ∫«à“¡’§«“¡§≈â“¬§≈÷ß°—∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å

¢Õß Bos Taurus (GenBank accession number

AF309773) ·≈– swamp buffalo (Bubulas Bubalis,

GenBank accession number NC_006295) ª√–¡“≥

96.67% ·≈– 95.72% µ“¡≈”¥—∫ πÕ°®“°π’Èæ∫«à“≈”

¥—∫π‘«§≈’‚Õ‰∑¥å¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬∫√‘‡«≥ D-loop

∑—Èß 7 √Ÿª·∫∫ ¡’§«“¡§≈â“¬§≈÷ß°—πª√–¡“≥ 96.80%

 ÿà¡µ—«Õ¬à“ß®“°√Ÿª·∫∫ SSCP ∑’Ëª√“°Ø®“°

°“√∑” PCR-SSCP ‰ª«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å

·≈â«π”¡“‡ª√’¬∫‡∑’¬∫°—π ‡æ◊ËÕÀ“µ”·Àπàß∑’Ë·µ°µà“ß°—π

‚¥¬‡ª√’¬∫‡∑’¬∫°—∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß Bos Taurus

·≈– Bubulas Bubalis ¥â«¬ æ∫®”π«π SNPs ∑—ÈßÀ¡¥

32 µ”·Àπàß ·≈–Õ’° 1 µ”·Àπàß¢Õß insertion-deletion

∫√‘‡«≥µ”·Àπàß‡∫ ∑’Ë 71-78 (Figure 1)

°“√«‘‡§√“–ÀåÀ“‡Õπ‰´¡åµ—¥®”‡æ“–

«‘‡§√“–Àåµ”·Àπàß‡Õπ‰´¡åµ—¥®”‡æ“–∫√‘‡«≥

insertion-deletion (µ”·Àπàß‡∫ ∑’Ë 71-78) ¥â«¬‚ª√·°√¡

NEB cutter v2.0 (Vincze et al., 2003) æ∫«à“ “¡“√∂

„™â‡Õπ‰´¡å Hpy188III (5û TCNNGA 3û) µ√«® Õ∫

§«“¡À≈“°À≈“¬∫√‘‡«≥ insertion-deletion ‰¥â ¢π“¥

¢Õß™‘Èπ¥’‡ÕÁπ‡ÕÀ≈—ß®“°µ—¥¥â«¬‡Õπ‰´¡å Hpy188III ¡’

2 ·∫∫ §◊Õ ∂â“‡°‘¥ insertion æ∫®”π«π™‘Èπ¥’‡ÕÁπ‡Õ 4

™‘Èπ §◊Õ ¢π“¥ 180, 69, 37 ·≈– 14 §Ÿà‡∫  ∂â“‡°‘¥

deletion æ∫®”π«π¥’‡ÕÁπ‡Õ 3 ™‘Èπ §◊Õ 188, 98 ·≈– 14

§Ÿà‡∫  (Figure 2)

®“°°“√µ√«® Õ∫¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬

∫√‘‡«≥ D-loop ¥â«¬‡∑§π‘§ PCR-RFLP „π°√–∫◊Õ

∑—ÈßÀ¡¥ 165 µ—« ‡æ◊ËÕµ√«® Õ∫°“√‡°‘¥ insertion ·≈–

deletion ¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å æ∫«à“√Ÿª·∫∫·Œ

‚æ≈‰∑ªá∑’Ë 1, 3 ·≈– 5 ‡°‘¥°√–∫«π°“√ deletion

¢Õß‡∫ µ√ßµ”·Àπàß 71-78 ·≈–√Ÿª·∫∫·Œ‚æ≈‰∑ªá∑’Ë

2, 4, 6 ·≈– 7 ‡°‘¥°√–∫«π°“√ insertion  “¡“√∂ √ÿª

º≈§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß¥’‡ÕÁπ‡Õ‰¡‚∑

§Õπ‡¥√’¬∫√‘‡«≥ D-loop ¥â«¬‡Õπ‰´¡åµ—¥®”‡æ“–

Hpy188III ‰¥â 7 ·Œ‚æ≈‰∑ªá (Table 2)

®“°°“√∑¥ Õ∫§«“¡ —¡æ—π∏å¢Õß√Ÿª·∫∫¥’‡ÕÁπ

‡Õ‰¡‚∑§Õπ‡¥√’¬∫√‘‡«≥ D-loop °—∫·À≈àßÕ¬ŸàÕ“»—¬

¢Õß°√–∫◊Õ æ∫«à“·À≈àß∑’ËÕ¬ŸàÕ“»—¬¡’Õ‘∑∏‘æ≈„Àâ‡°‘¥

√Ÿª·∫∫¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬∫√‘‡«≥ D-loop ∑’Ë

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ·≈–

®“° Table 1 ™’È„Àâ‡ÀÁπ«à“ °√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬¡’æ—π∏ÿ

°√√¡¢Õß mtDNA (D-loop) ·µ°µà“ß°—πµ“¡·À≈àß∑’Ë

Õ¬ŸàÕ“»—¬ ·≈–æ∫«à“√Ÿª·∫∫¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬

∫√‘‡«≥ D-loop ∫“ß√Ÿª·∫∫¡’§«“¡®”‡æ“–µàÕ·À≈àß∑’Ë

Õ¬Ÿà∫“ß·À≈àß °≈à“«§◊Õ √Ÿª·∫∫∑’Ë 1 ®”‡æ“–µàÕ

°√–∫◊Õæ◊Èπ∑’Ë‡™’¬ß√“¬ √Ÿª·∫∫∑’Ë 3 ®”‡æ“–µàÕ°√–∫◊Õ

æ◊Èπ∑’Ëµ√—ß ·≈–√Ÿª·∫∫∑’Ë 4 ®”‡æ“–µàÕ°√–∫◊Õæ◊Èπ

‡¡◊Õß ÿ√‘π∑√å
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Figure 1 Polymorphic nucleotide sites for 7 D-loop haplotypes observed in 165 Thai native buffaloes

compared with Bos Taurus (GenBank accession number AF309773) and swamp buffalo (Bubulas

Bubalis, GenBank accession number NC_006295). r = A or G, m = A or C and y = C or T.

taurus     GACCTCTATAGCAGTACATAATACATATAATTATTGACTGTACATAGTACATT.ATGTCA 
swamp      --------------------g-----tc---------tc---------g----c-a---- 
haplotype1 --------------------g-----tc---------tc---------g----.------ 
haplotype2 --------------------g-----tc---------tc---------g----c------ 
haplotype3 --------------------g-----tc---------tc---------g----c------ 
haplotype4 --------------------------t---------------------g----.------ 
haplotype5 --------------------------t---------------------g----c------ 
haplotype6 --------------------------t---------------------g----.------ 
haplotype7 --------------------------t---------------------g----.------ 

taurus     AATTCATTCTTGATAGTATATCTATTTATATATTCCTTCCATTAGATCACGAGCTTAATT
swamp      ---c-g-c--........cgc---c--gc----c--c----c--------------gg-c 
haplotype1 ---c-g-y-----------g--------y----c----------------------g--c 
haplotype2 ---c-r-c--------------------c----c----------------------g--c 
haplotype3 ---c-r-c--........----------c----c----------------------g--c 
haplotype4 ---------------------------------c----------------------g--c 
haplotype5 -----g-------------g--------c----c----------------------g--c 
haplotype6 ---------------------------------c----------------------g--c 
haplotype7 ----------........---------------c----------------------g--c 

taurus     ACCATGCCGCGTGAAACCAGCAACCCGCTAGGCAGGGATCCCTCTTCTCGCTCCGGGCCC 
swamp      --------------------------ttc------------------------------- 
haplotype1 --------------------------ttc------------------------------- 
haplotype2 --------------------------ttc------------------------------- 
haplotype3 --------------------------ttc------------------------------- 
haplotype4 --------------------------tt-------------------------------- 
haplotype5 --------------------------ttc------------------------------- 
haplotype6 --------------------------tt-------------------------------- 
haplotype7 --------------------------tt-------------------------------- 

taurus     ATAAACCGTGGGGGTCGCTATCCAATGAATTTTACCAGGCATCTGGTTCTTTCTTCAGGG 
swamp      --gtctt--------------t-------c----a------------------------- 
haplotype1 ---tcty--------m-----t-------y----m------------------------- 
haplotype2 ---tctt--------a-----t------------a------------------------- 
haplotype3 ---tctt--------a-----t------------a------------------------- 
haplotype4 ---tct---------------t-------------------------------------- 
haplotype5 ---tct---------a-----t-------c----a------------------------- 
haplotype6 ---tct---------------t------------a------------------------- 
haplotype7 ---tct---------------t------------a------------------------- 

taurus     CCATCTCATCTAAAACGGTCCATTCTTTCCTCTTAAATAAGACATCTCGATGGACTAATG 
swamp      --------c------tc-c---c-------c-act---gt-------------------- 
haplotype1 --------y------tc-c---c-------c----------------------------- 
haplotype2 ---------------t--c---c------------------------------------- 
haplotype3 ---------------t--c---c------------------------------------- 
haplotype4 --------c------tc-----c------------------------------------- 
haplotype5 --------c------t-------------------------------------------- 
haplotype6 ---------------t--------------c----------------------------- 
haplotype7 ---------------t--------------c----------------------------- 

BovA 6019

61 120

121 180

181 240

241 BovB

insertion
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Figure 2 Hpy188III restriction pattern of the PCR amplified mtDNA (D-loop) of Thai native buffaloes.

Lane M, 50 bp DNA ladder (Promega); Lane 1, deletion; Lane 2, insertion. (14 bp fragment was

invisible).

Table 2 Percentage distribution of mtDNA (D-loop) by using restriction enzyme Hpy188III in 6 Thai
native buffalo populations (Chiang Rai, C; Khon Kaen, K; Surin, S; Uthaithani, U; Nakhon Si
Thammarat, N and Trang, T)

Pattern Location

C K S U N T

1 63.33 10.26 6.90 26.92 0.00 0.00
2 3.33 10.26 6.90 3.85 0.00 8.33
3 0.00 5.13 0.00 7.69 0.00 58.33
4 3.33 28.21 82.76 26.92 35.29 0.00
5 10.00 20.51 0.00 3.85 58.82 0.00
6 20.00 7.69 3.45 30.77 5.88 8.33
7 0.00 17.95 0.00 0.00 0.00 25.00

M 1 2M 1 2

14 bp
37 bp 

69 bp 

180 bp 188 bp

98 bp

§à“§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡√–À«à“ß°√–∫◊Õæ◊Èπ

‡¡◊Õß‰∑¬

®“°°“√«‘‡§√“–Àå§à“§«“¡·µ°µà“ß∑“ßæ—π∏ÿ

°√√¡¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬®“° 6 ·À≈àß∑’ËÕ¬ŸàÕ“»—¬

¥â«¬«‘∏’°“√ Neiûs genetic distance æ∫§«“¡·µ°

µà“ß∑“ßæ—π∏ÿ°√√¡¡’§à“Õ¬Ÿà„π™à«ß 0.041-0.701 (Table

3) ÷́Ëß°√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥‡™’¬ß√“¬¡’§à“§«“¡·µ°

µà“ß∑“ßæ—π∏ÿ°√√¡®“°°√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥

π§√»√’∏√√¡√“™¡“°∑’Ë ÿ¥ ‡∑à“°—∫ 0.701  à«π°√–∫◊Õæ◊Èπ

‡¡◊Õß®—ßÀ«—¥Õÿ∑—¬∏“π’·≈–®—ßÀ«—¥¢Õπ·°àπ¡’§«“¡

·µ°µà“ß∑“ßæ—π∏ÿ°√√¡πâÕ¬∑’Ë ÿ¥ ‡∑à“°—∫ 0.041

 ”À√—∫°“√«‘‡§√“–Àå‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡®“°

¢âÕ¡Ÿ≈‰¡‚∑§Õπ‡¥√’¬ æ∫«à“§«“¡º—π·ª√¢Õßæ—π∏ÿ

°√√¡°√–∫◊Õ∑’Ë‡°‘¥¢÷Èπ ‡ªìπº≈‡π◊ËÕß¡“®“°§«“¡·µ°

µà“ß¢Õß·À≈àß∑’ËÕ¬ŸàÕ“»—¬√–¥—∫ª“π°≈“ß (GST = 0.257)

§à“∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È ¡’§à“ Ÿß°«à“°“√»÷°…“„π

°√–∫◊Õ‰∑¬„πæ◊Èπ∑’Ë≈ÿà¡·¡àπÈ”‚¢ß®“°¢âÕ¡Ÿ≈‰¡‚§√·´∑

‡∑≈‰≈∑å ´÷Ëß¡’§à“‡∑à“°—∫ 0.066 (°‘µµ‘ ·≈–¡πµå™—¬,

2553)
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°“√«‘‡§√“–Àå√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡·≈–°“√ √â“ß

phylogenetic tree

‡¡◊ËÕ √â“ß phylogenetic tree ‚¥¬„™â§à“§«“¡

·µ°µà“ß∑“ßæ—π∏ÿ°√√¡ Neiûs genetic distance ¥â«¬«‘∏’

°“√ neighbor-joining ¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß∑’Ë¡“®“° 6

·À≈àß∑’ËÕ¬ŸàÕ“»—¬„πª√–‡∑»‰∑¬ (Figure 3) æ∫«à“

 “¡“√∂®”·π°°≈ÿà¡∑“ßæ—π∏ÿ°√√¡‰¥â‡ªìπ 3 °≈ÿà¡„À≠à

§◊Õ (1) °≈ÿà¡°√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥‡™’¬ß√“¬ (2) °≈ÿà¡

°√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥µ√—ß ·≈– (3) °≈ÿà¡°√–∫◊Õæ◊Èπ

‡¡◊Õß®—ßÀ«—¥¢Õπ·°àπ  ÿ√‘π∑√å π§√»√’∏√√¡√“™ ·≈–

Õÿ∑—¬∏“π’ ÷́Ëß¬—ß‰¡à “¡“√∂®”·π°°≈ÿà¡°√–∫◊Õæ◊Èπ

‡¡◊Õß„π·µà≈–·À≈àßÕÕ°®“°°—π ®“°º≈°“√»÷°…“

 “¡“√∂ √ÿª‰¥â«à“ °√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬„π·µà≈–·À≈àß¡’

·À≈àßæ—π∏ÿ°√√¡‡√‘Ë¡µâπ∑’Ë·µ°µà“ß°—π ·≈–æ∫«à“√Ÿª·∫∫

¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬∫√‘‡«≥ D-loop ∑’Ëæ∫§àÕπ¢â“ß

¡’§«“¡®”‡æ“–°—∫°√–∫◊Õæ◊Èπ‡¡◊Õß‡™’¬ß√“¬·≈–µ√—ß ́ ÷Ëß

‡ªìπ°√–∫◊Õ∑’Ë¡’æ—π∏ÿ°√√¡∑’Ë·µ°µà“ß®“°°≈ÿà¡Õ◊ËπÊ

°“√®”·π°°≈ÿà¡¥â«¬¥â«¬«‘∏’ principal component

analysis plot

π”§à“‡©≈’Ë¬√“¬°≈ÿà¡¢Õß¢âÕ¡Ÿ≈√–¬–Àà“ß∑“ßæ—π∏ÿ

°√√¡√“¬µ—«¡“«‘‡§√“–Àå¥â«¬ principal component

analysis plot æ∫«à“  “¡“√∂®”·π°°√–∫◊Õæ◊Èπ‡¡◊Õß

‰∑¬∑—Èß 6 ·À≈àß∑’ËÕ¬ŸàÕ“»—¬ ‰¥â‡ªìπ 3 °≈ÿà¡ (Figure 4)

Table 3 Neiûs genetic distance between six Thai native buffalo populations: Chiangrai (C), Khon Kaen
(K), Surin (S) Uthaithani (U), Nakhon Si Thammarat (N) and Trang (T)

C K S U N T
C 0.000
K 0.366 0.000
S 0.592 0.105 0.000
U 0.186 0.041 0.121 0.000
N 0.701 0.088 0.186 0.228 0.000
T 0.507 0.266 0.605 0.289 0.613 0.000

Figure 3 Phylogenetic tree of six Thai native buffalo populations: Chiangrai, Khon Kaen, Surin, Uthaithani,

Nakhon Si Thammarat and Trang
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§◊Õ (1) °≈ÿà¡°√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥π§√»√’∏√√¡√“™

 ÿ√‘π∑√å ¢Õπ·°àπ ·≈–Õÿ∑—¬∏“π’ (2) °≈ÿà¡°√–∫◊Õæ◊Èπ

‡¡◊Õß®—ßÀ«—¥µ√—ß ·≈– (3) °≈ÿà¡°√–∫◊Õæ◊Èπ‡¡◊Õß

®—ßÀ«—¥‡™’¬ß√“¬ ́ ÷Ëß„Àâº≈ Õ¥§≈âÕß°—∫°“√®—¥°≈ÿà¡¥â«¬

phylogenetic tree (Figure 4) ®“°º≈°“√∑¥≈Õß· ¥ß„Àâ

‡ÀÁπ«à“ °√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬ “¡“√∂®”·π°‰¥â‡ªìπ 3

°≈ÿà¡ ÷́Ëß “¡“√∂π”‰ª‡ªìπ·π«∑“ß„π°“√«“ß·ºπ

°“√ª√—∫ª√ÿßæ—π∏ÿåµàÕ‰ª

°“√∑¥ Õ∫§«“¡ —¡æ—π∏å¢Õß§à“√–¬–Àà“ß∑“ßæ—π∏ÿ

°√√¡°—∫§à“√–¬–∑“ß¿Ÿ¡‘»“ µ√å

‡¡◊ËÕÀ“§«“¡ —¡æ—π∏å¢Õß§à“√–¬–Àà“ß∑“ßæ—π∏ÿ

°√√¡°—∫§à“√–¬–∑“ß¿Ÿ¡‘»“ µ√å (geographic distance)

æ∫«à“§à“∑—Èß 2 ¡’·π«‚πâ¡¡’§«“¡ —¡æ—π∏å°—π∑“ß ∂‘µ‘

(P < 0.1 ·≈– r = 0.407) · ¥ß«à“°√–∫◊Õæ◊Èπ∑’Ë„¥¡’

√–¬–∑“ß¿Ÿ¡‘»“ µ√å∑’ËÀà“ß°—π ¬àÕ¡¡’º≈∑”„Àâ —µ«å

·µà≈–·À≈àß ¡’§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡°—πµ“¡

‰ª¥â«¬ „π¢≥–‡¥’¬«°—π ®“°°√“ø§«“¡ —¡æ—π∏å

· ¥ß„Àâ‡ÀÁπ«à“§à“∑—Èß (Figure 5) ¬—ß§ßæ∫°“√
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Figure 4 Principle component analysis plot from individual genetics of six Thai native buffalo populations:

Chiangrai (C), Khon Kaen (K), Surin (S) Uthaithani (U), Nakhon Si Thammarat (N) and Trang (T).

Figure 5 Scatter plot between geographic distance (kilometer) and genetic distance (Neiûs distance) by

mitochondrial DNA marker in six Thai native buffaloes.
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°√–®“¬¢Õß°√“ø∑’Ë‰¡à —¡æ—π∏å°—π ‚¥¬‡©æ“–°√–∫◊Õ

æ◊Èπ‡¡◊Õß®—ßÀ«—¥µ√—ß·≈–π§√»√’∏√√¡√“™ («ß°≈¡ª√–

Figure 5) ·¡â«à“√–¬–∑“ß¿Ÿ¡‘»“ µ√å®–Àà“ß°—π‡æ’¬ß 161

°‘‚≈‡¡µ√ ·µà°√–∫◊Õæ◊Èπ‡¡◊Õß∑—Èß Õß¡’§à“§«“¡·µ°

µà“ß∑“ßæ—π∏ÿ°√√¡¢Õß∑—Èß 2 ª√–™“°√·µ°µà“ß°—π Ÿß

(0.613) ¥—ßπ—Èπ®“°°“√∑¥ Õ∫√–¬–∑“ß¿Ÿ¡‘»“ µ√å¢Õß

¢âÕ¡Ÿ≈‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬  “¡“√∂ √ÿª

‰¥â«à“ ‰¡à “¡“√∂®”·π°°≈ÿà¡æ—π∏ÿå¢Õß°√–∫◊Õ®“°

√–¬–Àà“ß∑“ß¿Ÿ¡‘»“ µ√å‡æ’¬ßÕ¬à“ß‡¥’¬«‰¥â

 √ÿªº≈°“√∑¥≈Õß

°“√»÷°…“§«“¡À≈“°À≈“¬¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß

‰∑¬®“° 6 ·À≈àß∑’ËÕ¬ŸàÕ“»—¬ §◊Õ ®—ßÀ«—¥‡™’¬ß√“¬

¢Õπ·°àπ  ÿ√‘π∑√å Õÿ∑—¬∏“π’ π§√»√’∏√√¡√“™ ·≈–

µ√—ß ¥â«¬‡§√◊ËÕßÀ¡“¬¥’‡ÕÁπ‡Õ‰¡‚∑§Õπ‡¥√’¬ æ∫®”π«π

SNPs 32 µ”·Àπàß ∫√‘‡«≥ insertion-deletion 1

µ”·Àπàß ÷́Ëß™’È„Àâ‡ÀÁπ«à“ °√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬¬—ß§ß¡’

§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡  “¡“√∂®—¥°≈ÿà¡∑“ß

æ—π∏ÿ°√√¡¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß‰¥â‡ªìπ 3 °≈ÿà¡ ¥â«¬

phylogenetic tree ´÷Ëß„Àâº≈ Õ¥§≈âÕß°—∫≈—°…≥–∂‘Ëπ

∑’ËÕ¬ŸàÕ“»—¬ §◊Õ °≈ÿà¡∑’Ë 1 °√–∫◊Õ¥Õ¬À√◊Õ°√–∫◊Õ¿Ÿ‡¢“

‰¥â·°à °≈ÿà¡°√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥‡™’¬ß√“¬ °≈ÿà¡∑’Ë 2

°√–∫◊Õ∑–‡≈ ‰¥â·°à °√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥µ√—ß ·≈–

°≈ÿà¡∑’Ë 3 °√–∫◊Õ≈ÿà¡πÈ” ´÷Ëß‡ªìπ°√–∫◊Õ°≈ÿà¡„À≠à∑’Ë ÿ¥

‰¥â·°à °√–∫◊Õæ◊Èπ‡¡◊Õß®—ßÀ«—¥¢Õπ·°àπ  ÿ√‘π∑√å

Õÿ∑—¬∏“π’ ·≈–π§√»√’∏√√¡√“™ ‡¡◊ËÕæ‘®“√≥“

‚§√ß √â“ß∑“ßæ—π∏ÿ°√√¡ (genetic structure) ¢Õß

°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬∑—Èß 6 ·À≈àß∑’ËÕ¬ŸàÕ“»—¬ æ∫«à“

§«“¡º—π·ª√∑“ßæ—π∏ÿ°√√¡„π°√–∫◊Õæ◊Èπ‡¡◊Õß∑’Ë‡°‘¥

®“°§«“¡·µ°µà“ß¢Õß·À≈àß∑’ËÕ¬ŸàÕ“»—¬ ¡’§à“‡∑à“°—∫ 0.257

´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬ πà“®–¡’æ—π∏ÿ

°√√¡‡√‘Ë¡µâπ∑’Ë·µ°µà“ß°—π„π·µà≈–·À≈àß∑’ËÕ¬ŸàÕ“»—¬

®“°¢âÕ¡Ÿ≈¢â“ßµâπ®–‡ÀÁπ‰¥â«à“ °√–∫◊Õæ◊Èπ‡¡◊Õß‡ªìπ —µ«å

ª√–®”∂‘Ëπ∑’Ë¬—ß§ß ¿“æ§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

∑’Ë “¡“√∂„™âª√–‚¬™πå„π¥â“π°“√§—¥‡≈◊Õ°æ—π∏ÿå ·≈–

°“√√«∫√«¡æ—π∏ÿ°√√¡¢Õß°√–∫◊Õæ◊Èπ‡¡◊Õß‰∑¬‡æ◊ËÕ

„™âª√–‚¬™πåµàÕ‰ª„πÕπ“§µ

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ à«πÀπ÷Ëß®“°»Ÿπ¬å

§«“¡‡ªìπ‡≈‘»¥â“π‡∑§‚π‚≈¬’™’«¿“æ‡°…µ√  ”π—°

æ—≤π“∫—≥±‘µ»÷°…“ ·≈–«‘®—¬¥â“π«‘∑¬“»“ µ√å·≈–

‡∑§‚π‚≈¬’ ( ∫«.)  ”π—°ß“π§≥–°√√¡°“√Õÿ¥¡»÷°…“

°√–∑√«ß»÷°…“∏‘°“√ ·≈–»Ÿπ¬å«‘®—¬‡∑§‚π‚≈¬’™’«¿“æ

∑“ß°“√‡°…µ√‡æ◊ËÕ‡»√…∞°‘®∑’Ë¬—Ëß¬◊π ¡À“«‘∑¬“≈—¬

¢Õπ·°àπ ·≈–¢Õ¢Õ∫§ÿ≥ ”π—°ß“πª»ÿ —µ«åÕ”‡¿Õ

∫â“π‰ºà ®—ßÀ«—¥¢Õπ·°àπ ª»ÿ —µ«åÕ”‡¿ÕÀπÕß¢“À¬à“ß

®—ßÀ«—¥Õÿ∑—¬∏“π’ ª»ÿ —µ«åÕ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥µ√—ß ·≈–

»Ÿπ¬å«‘®—¬∫”√ÿßæ—π∏ÿå —µ«å®—ßÀ«—¥æ–‡¬“  ÿ√‘π∑√å ·≈–

¢Õ¢Õ∫§ÿ≥‡°…µ√°√√“¬¬àÕ¬ºŸâ‡≈’È¬ß°√–∫◊Õ ∑’ËÕπÿ‡§√“–Àå
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