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∫∑§—¥¬àÕ: »÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß ÿ°√æ◊Èπ‡¡◊Õß„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ®“°µ—«Õ¬à“ß®”π«π

19 µ—«Õ¬à“ß ∑’Ë‡°Á∫®“°®—ßÀ«—¥‡≈¬  °≈π§√ π§√æπ¡ ¡ÿ°¥“À“√ »√’ –‡°… ·≈– ÿ√‘π∑√å ‚¥¬°“√„™â‡∑§π‘§ PCR ·≈–

À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å„π à«π¬’π cytochrome b ·≈– √â“ß Phylogenetic tree ‚¥¬«‘∏’°“√À“√–¬–Àà“ß∑“ßæ—π∏ÿ°√√¡µ“¡«‘∏’

neighbor-joining ¥â«¬‚ª√·°√¡ PHYLIP package æ∫«à“  ÿ°√æ◊Èπ‡¡◊Õß„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ “¡“√∂·∫àß‰¥â‡ªìπ

9 haplotype ®“°§«“¡·µ°µà“ß¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å 43 µ”·Àπàß (§” ”§—≠: §«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡,  ÿ°√

æ◊Èπ‡¡◊Õß, ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ, cytochrome b)

ABSTRACT: Genetic diversity of native pigs in the Northeast was studied from 19 native pig hair samples collected
from Loei, Sakon Nakhon, Nakhon Phanom, Mukdahan,oSi Saket and Surin provinces by using PCR technique and
nucleotide sequencing of cytochrome b gene. A phylogenetic tree was constructed from genetic distance determina-
tion according to neighbor-joining method using PHYLIP package program. It was able to divide native pigs in the
Northeast into 9 haplotypes according to 43 site nucleotide sequences difference. (Key words: genetic diversity,
native pigs, the Northeast, cytochrome b)

KHON KAEN AGR. J. 36 : 247-253 (2008).·°àπ‡°…µ√ 36 : 247-253 (2551).



·°àπ‡°…µ√ 36 : 247-253 (2551).248

∫∑π”

®”π«π ÿ°√æ◊Èπ‡¡◊Õß„πªí®®ÿ∫—π‡À≈◊ÕÕ¬ŸàπâÕ¬¡“°

„πª√–‡∑»‰∑¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π ¿“§µ–«—πÕÕ°-

‡©’¬ß‡Àπ◊Õ ´÷Ëß®–æ∫‡ÀÁπ‰¥â°Á·µà„π™π∫∑∑’ËÀà“ß‰°≈

§«“¡‡®√‘≠ ·≈–æ∫‡ªìπ‡æ’¬ß°≈ÿà¡‡≈Á°Ê ∑’ËÕ¬ŸàÕ¬à“ß

°√–®—¥°√–®“¬°—π‡∑à“π—Èπ (Loftus and Scherf, 1993)

®π‡™◊ËÕ«à“Õ“®®– Ÿ≠æ—π∏ÿå‰ª‰¥â‚¥¬ßà“¬ ‡æ√“–¡’ªí®®—¬

¥â“π≈∫∑’Ë¡’º≈°√–∑∫µàÕ°“√§ßÕ¬Ÿà¢Õß ÿ°√æ◊Èπ‡¡◊Õß

À≈“¬ª√–°“√ (æß…å™“≠, 2545) ®÷ß‡ªìπ∑’Ëπà“‡ ’¬¥“¬

À“°µâÕß Ÿ≠‡ ’¬ —µ«å∑’Ëºà“π°“√∑¥ Õ∫¡“Õ¬à“ß¬“«π“π

«à“ ¡’§«“¡‡À¡“– ¡°—∫ ¿“æ·«¥≈âÕ¡¢Õßª√–‡∑»‰∑¬

®÷ß®”‡ªìπµâÕßÀ“∑“ßÕπÿ√—°…å‰«â„ÀâÕπÿ™π√ÿàπÀ≈—ß‰¥â„™â

ª√–‚¬™πåµàÕ‰ª

°“√∑’Ë®–Õπÿ√—°…å ÿ°√æ◊Èπ‡¡◊Õß‡À≈à“π’È„Àâ‰¥âº≈ ®”‡ªìπ

µâÕß∑√“∫«à“ ÿ°√æ◊Èπ‡¡◊Õß„π·µà≈–·À≈àß∑’Ë‡≈’È¬ß¡’§«“¡

§≈â“¬§≈÷ß°—πÀ√◊Õ·µ°µà“ß°—π¡“°πâÕ¬‡æ’¬ß„¥ ‡æ◊ËÕ„™â

‡ªìπ·π«∑“ß„π°“√°”Àπ¥«‘∏’°“√Õπÿ√—°…åæ—π∏ÿ°√√¡¢Õß

 ÿ°√æ◊Èπ‡¡◊Õß («‘ ÿ∑∏‘Ï, 2538; Õ≈ß°≈¥ ·≈–‡√◊Õß«‘∑¬å, 2543)

‚¥¬∑’Ëºà“π¡“ °“√æ¬“¬“¡®”·π° ÿ°√æ◊Èπ‡¡◊Õß„π·À≈àß

µà“ßÊ ®“°°“√ —ß‡°µ≈—°…≥–√Ÿª√à“ß¿“¬πÕ°¬—ß‰¡à‰¥âº≈

‡æ√“–¡’§«“¡§≈â“¬§≈÷ß°—π¡“°„π·À≈àßµà“ßÊ ¥—ßπ—Èπ

®÷ß‡ÀÁπ«à“πà“®–π”‡∑§π‘§∑“ß¥â“π™’«‚¡‡≈°ÿ≈¡“„™â„π

°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡ ‚¥¬‡∑§π‘§

π’È “¡“√∂∫Õ°√–¥—∫¢Õß heterozygosity √–¬–Àà“ß

¢Õßæ—π∏ÿ°√√¡ (genetic distance) ·≈–«‘«—≤π“°“√

(evolution) ‰¥â

≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß¥’‡ÕÁπ‡Õ„π‰¡‚µ§Õπ‡¥√’¬

(mitochondrial DNA) ‰¥â∂Ÿ°π”¡“„™â»÷°…“§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß —µ«åÀ≈“¬™π‘¥ (Kocher

et al., 1989) ‚¥¬‡©æ“–∫√‘‡«≥ displacement loop ·≈–

cytochrome b (Alves et al., 2003; Kim et al., 2002) „π

 ÿ°√‰¥â¡’°“√π”≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß¬’π cytochrome b

¡“„™â„π°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡°—π

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

 –¥«°‡æ√“–¬’π„π à«ππ’È®–·ª≈√À— ‡ªìπ‚ª√µ’π∑’Ë¡’

§«“¡®”‡æ“– ·≈–æ∫«à“¡’§«“¡À≈“°À≈“¬ Ÿß

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

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß ÿ°√æ◊Èπ‡¡◊Õß„π¿“§µ–«—π-

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

¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å„π à«π¢Õß¬’π cytochrome b ¢Õß

‰¡‚µ§Õπ‡¥√’¬¥’‡ÕÁπ‡Õ∑’Ë °—¥®“°µ—«Õ¬à“ßª¡√“°¢π

«‘∏’°“√»÷°…“

·À≈àß‡°Á∫µ—«Õ¬à“ß
‡°Á∫µ—«Õ¬à“ßª¡√“°¢π®“° ÿ°√æ◊Èπ‡¡◊Õß®”π«π

19 µ—«Õ¬à“ß ®“°®—ßÀ«—¥‡≈¬  °≈π§√ π§√æπ¡

¡ÿ°¥“À“√ »√’ –‡°… ·≈– ÿ√‘π∑√å ¥—ß· ¥ß„π Table 1

Table 1 Locations and number of native pig used in this study.
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°“√‡°Á∫µ—«Õ¬à“ßª¡√“°¢π
°“√‡°Á∫µ—«Õ¬à“ßª¡√“°¢π¡’¢—ÈπµÕπ¥—ßπ’È

1. ∑”§«“¡ –Õ“¥∫√‘‡«≥∑’Ë∑”°“√∂Õπª¡√“°¢π

¥â«¬πÈ” –Õ“¥ ·≈–‡™Á¥¥â«¬ºâ“ –Õ“¥

2. „™â ”≈’™ÿ∫·Õ≈°ÕŒÕ≈å‡™Á¥∑”§«“¡ –Õ“¥

Õ’°√Õ∫ √Õ®π·Õ≈°ÕŒÕ≈å·Àâß

3. ∂Õπ¢π∫√‘‡«≥¥—ß°≈à“« ®“°π—Èπµ—¥¢π¥â«¬

°√√‰°√ª≈Õ¥‡™◊ÈÕ„Àâ¡’¢π“¥§«“¡¬“«®“°ª¡√“°¢π¢÷Èπ

¡“ª√–¡“≥ 0.5 ́ ¡. ≈ß„πÀ≈Õ¥‰¡‚§√∑‘«∫å (microtube)

¢π“¥ 2.0 ¡≈. ∑’Ëª≈Õ¥‡™◊ÈÕ

4. ‡°Á∫À≈Õ¥‰¡‚§√∑‘«∫å∑’Ë¡’µ—«Õ¬à“ßª¡√“°¢π

„π∂—ßπÈ”·¢Áß (°√≥’∑’Ë‡°Á∫µ—«Õ¬à“ßª¡√“°¢π‰«â‡°‘π

24 ™—Ë«‚¡ß ®–‡°Á∫À≈Õ¥‰¡‚§√∑‘«∫å‰«â„π∂—ß‰π‚µ√‡®π‡À≈«

À√◊ÕµŸâÕÿ≥À¿Ÿ¡‘  -80 o´)

«‘∏’°“√ °—¥¥’‡ÕÁπ‡Õ
 °—¥¥’‡ÕÁπ‡Õµ“¡«‘∏’¢Õß Genomic DNA Purification

Kit (Wizard˙) ‚¥¬„™âª¡√“°¢π 100 ‡ âπ ¡’¢—ÈπµÕπ¥—ßπ’È

1. ‡µ‘¡ Nuclei lysis solution 200 ‰¡‚§√≈‘µ√

0.5M EDTA 48 ‰¡‚§√≈‘µ√ proteinase K (§«“¡‡¢â¡¢âπ

15 ¡‘≈≈‘°√—¡µàÕ‰¡‚§√≈‘µ√) ®”π«π 10 ‰¡‚§√≈‘µ√ π”‰ª

∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 55 o´ ¢â“¡§◊π ‚¥¬«“ßÀ≈Õ¥‰¡‚§√∑‘«∫å

∫π‡§√◊ËÕß‡¢¬à“ “√„Àâ§àÕ¬Ê ≈–≈“¬

2. ∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (25 Õß»“‡´≈‡´’¬ ) ‡æ◊ËÕ

„Àâ‡¬Áπ≈ß‡ªìπ‡«≈“ 5 π“∑’ ‡µ‘¡ RNase A 1 ¡≈. º ¡

 “√≈–≈“¬„Àâ‡¢â“°—π¥â«¬«‘∏’°≈—∫À≈Õ¥§«Ë”·≈–Àß“¬

2-5 §√—Èß π”‡¢â“∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 o´ ‡ªìπ‡«≈“ 30 π“∑’

3. ‡µ‘¡ Protein precipitation solution 67 ‰¡‚§√≈‘µ√

º ¡ “√≈–≈“¬„Àâ‡¢â“°—π¥â«¬ vortex ‡ªìπ‡«≈“ 20 «‘π“∑’

·™à‡¬Áπ„ππÈ”·¢Áß‡ªìπ‡«≈“ 5 π“∑’

4. ªíòπ∑’Ë 12,500 √Õ∫µàÕπ“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 4 o´ ‡ªìπ

‡«≈“ 5 π“∑’ ¬â“¬¢Õß‡À≈« (supernatant) „ à„πÀ≈Õ¥„ 

‰¡‚§√∑‘«∫å¢π“¥ 1.5 ¡≈. À≈Õ¥„À¡à

5. ‡µ‘¡ Isopropanol (0.8 V/V) 200 ‰¡‚§√≈‘µ√ §àÕ¬Ê

º ¡„Àâ‡¢â“°—π¥â«¬«‘∏’°≈—∫À≈Õ¥§«Ë”·≈–Àß“¬ µ—Èß∑‘Èß

‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (25 o´) ‡ªìπ‡«≈“ 30 π“∑’

6. ªíòπ∑’Ë 12,500 √Õ∫µàÕπ“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 4 o´ ‡ªìπ

‡«≈“ 10 π“∑’ ¥Ÿ¥ à«π∑’Ë‡ªìπ¢Õß‡À≈«„  (supernatant)

∑‘Èß ≈â“ßµ–°Õπ¥â«¬ 80% ‡Õ∏“πÕ≈ ‚¥¬√–«—ß‰¡à„Àâ

µ–°ÕπøÿÑß¢÷Èπ¡“ 200 ‰¡‚§√≈‘µ√

7. ªíòπ∑’Ë 12,500 √Õ∫µàÕπ“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 4 o´ ‡ªìπ

‡«≈“ 1 π“∑’ ¥Ÿ¥ à«π∑’Ë‡ªìπ¢Õß‡À≈«„  (supernatant) ∑‘Èß

∑‘Èß à«π∑’Ë‡À≈◊Õ„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (25 o´) ‡ªìπ‡«≈“

10-15 π“∑’ ≈–≈“¬¥’‡ÕÁπ‡Õ¥â«¬πÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕ

30 ‰¡‚§√≈‘µ√

«‘∏’°“√∑” Polymerase Chain Reaction (PCR)
°“√ÕÕ°·∫∫‰æ√‡¡Õ√å (Primer design)

°“√‡æ‘Ë¡ª√‘¡“≥¢Õß¥’‡ÕÁπ‡Õ‡ªÑ“À¡“¬„™â Primer

MitL1 ·≈– MitH2 (Watanobe et al., 1999) ¡’≈”¥—∫

π‘«§≈’‚Õ‰∑¥å¥—ßπ’È

MitL1 5û-ATCGTTGTCATTCAACTACA-3û

MitH2 5û-CTCCTTCTCTGGTTTACAAG-3û

∑”°“√µ‘¥ ≈“° Primer ¥â«¬ M13 ¥—ßπ—Èπ≈”¥—∫¢Õß

Primer ®÷ß¡’≈”¥—∫¥—ßπ’È

Cytochrome b - Forward

5û-CACGACGTTGTAAAACGACGAATTCATCGTTGTCATTCAACTACA-3û

Cytochrome b - Reverse

5û-GGATAACAATTTCACACAGGGAATTCCTCCTTCTCTGGTTTACAAG-3û

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

‡§√◊ËÕß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ (thermocycle)

„™âÕÿ≥À¿Ÿ¡‘ ·≈–‡«≈“„π°“√∑” PCR µ“¡≈”¥—∫¥—ßπ’È

√Õ∫∑’Ë 1 95 o´ ‡ªìπ‡«≈“ 10 π“∑’

√Õ∫∑’Ë 2 60 o´ ‡ªìπ‡«≈“ 1 π“∑’ ‡æ◊ËÕ‡µ‘¡ Taq

polymerase ·≈–πÈ”°≈—Ëπª≈Õ¥‡™◊ÈÕ

√Õ∫∑’Ë 3-37 94 o´ ‡ªìπ‡«≈“ 30 «‘π“∑’ (denaturation)

54 o´ ‡ªìπ‡«≈“ 30 «‘π“∑’ (annealing)

72 o´ ‡ªìπ‡«≈“ 45 «‘π“∑’ (extension)

√Õ∫∑’Ë 38 72 o´ ‡ªìπ‡«≈“ 5 π“∑’ ‡æ◊ËÕ„ÀâªØ‘°‘√‘¬“

 ¡∫Ÿ√≥å¬‘Ëß¢÷Èπ

√Õ∫∑’Ë 39 4 o´
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°“√∑” PCR „™â«‘∏’°“√ hot start PCR ·≈–π”µ—«Õ¬à“ß

‰ªµ√«®¥Ÿ‚¥¬«‘∏’ 0.7% Õ–°“‚√ ‡®≈Õ‘‡≈Á°‚µ√øÕ√’´— 

(agarose gel electrophoresis)

™‘Èπ à«π¥’‡ÕÁπ‡Õ∑’Ë‡æ‘Ë¡ª√‘¡“≥ (PCR product)
µ√«® Õ∫™‘Èπ à«π¥’‡ÕÁπ‡Õ¥â«¬ 0.7% Õ–°“‚√ ‡®≈

Õ‘‡≈Á°‚µ√øÕ√’´’ ®–ª√“°Ø≈—°…≥–™‘Èπ à«π¥’‡ÕÁπ‡Õ¡’

¢π“¥ 1140 bp ¥—ß Figure 1

°“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å
 àßµ—«Õ¬à“ß™‘Èπ à«π¥’‡ÕÁπ‡Õ∑’Ë‡æ‘Ë¡ª√‘¡“≥ (PCR

product) ‰ªÀ“≈”¥—∫π‘«§≈’‚Õ‰∑¥å∑’Ë∫√‘…—∑ Macrogen

ª√–‡∑»‡°“À≈’

«‘‡§√“–Àå¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑¥å
π”≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß ÿ°√æ◊Èπ‡¡◊Õß∑—Èß 19

µ—«Õ¬à“ß ¡“‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß≈”¥—∫

π‘«§≈’‚Õ‰∑¥å„π à«π¢Õß¬’π cytochrome b ‚¥¬„™â‚ª√·°√¡

clustal X 1.81 (Jeanmougin et al., 1998) √à«¡°—∫‚ª√·°√¡

PHYLIP package (Felsenstein, 2007) ‡æ◊ËÕ·∫àß°≈ÿà¡

haplotype ¢Õßµ—«Õ¬à“ß ÿ°√æ◊Èπ‡¡◊Õß

°“√ √â“ß Phylogenetic tree
 √â“ß Phylogenetic tree ¥â«¬«‘∏’°“√À“√–¬–Àà“ß

∑“ßæ—π∏ÿ°√√¡µ“¡«‘∏’ neighbor-joining ¥â«¬‚ª√·°√¡

PHYLIP package (Felsenstein, 2007)

º≈°“√»÷°…“

°≈ÿà¡ haplotype ¢Õß ÿ°√æ◊Èπ‡¡◊Õß

®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß ÿ°√

æ◊Èπ‡¡◊Õß∑—Èß 19 µ—«Õ¬à“ß  “¡“√∂·∫àß°≈ÿà¡ ÿ°√æ◊Èπ‡¡◊Õß

‡ªìπ 9 haplotype (Table 2) ®“°≈”¥—∫π‘«§≈’‚Õ‰∑¥å

∑’Ëµà“ß°—π 43 µ”·Àπàß (Table 3)

Phylogenetic tree

Phylogenetic tree §«“¡ —¡æ—π∏å¢Õß·µà≈– haplotype

· ¥ß„π Figure 2

«‘®“√≥å

°“√»÷°…“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß ÿ°√

æ◊Èπ‡¡◊Õß„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ‚¥¬„™â‡∑§π‘§ PCR

·≈–°“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å„π à«π¢Õß¬’π cytochrome

b ¢Õß‰¡‚µ§Õπ‡¥√’¬¥’‡ÕÁπ‡Õ ®“°µ—«Õ¬à“ßª¡√“°¢π

∑’Ë‡°Á∫®“°®—ßÀ«—¥‡≈¬  °≈π§√ π§√æπ¡ ¡ÿ°¥“À“√

»√’ –‡°… ·≈– ÿ√‘π∑√å æ∫«à“ ÿ°√æ◊Èπ‡¡◊Õß„π¿“§µ–«—π-

ÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬¬—ß¡’§«“¡À≈“°À≈“¬

∑“ßæ—π∏ÿ°√√¡ ‚¥¬ “¡“√∂·∫àß‰¥â‡ªìπ 9 haplotype

®“°§«“¡·µ°µà“ß¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å 43 µ”·Àπàß

®“° Phylogenetic tree  “¡“√∂·∫àß°≈ÿà¡¢Õß

haplotype ÕÕ°‰¥â‡ªìπ 4 °≈ÿà¡ §◊Õ °≈ÿà¡∑’Ë 1 ¡’ H1 °≈ÿà¡∑’Ë

2 ¡’ H2  °≈ÿà¡∑’Ë 3 ¡’ H4  H6 H7 H8 ·≈– H9 °≈ÿà¡∑’Ë 4

Figure 1 DNA pattern of the amplified cytochrome b region product. (Number 1, 12, 13 and 23 are DNA makers
and the rest are samples).



251·°àπ‡°…µ√ 36 : 247-253 (2551).

Figure 2 Phylogenetic tree based on Cyt B sequences using the neighbour-joining method.

Table 2 Haplotypes of native pigs.
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¡’ H3 ·≈– H5 ‚¥¬°≈ÿà¡∑’Ë‰°≈ÕÕ°¡“®“°°≈ÿà¡Õ◊Ëπ∑’Ë ÿ¥

§◊Õ °≈ÿà¡∑’Ë 1 ¡’µ—«Õ¬à“ß‡¥’¬«∑’Ë‡°Á∫®“° Õ.‡¡◊Õß ®—ßÀ«—¥

π§√æπ¡ °≈ÿà¡∑’Ë 2 ∂÷ß·¡â®–¡’ H2 ·µà‡æ’¬ß haplotype

‡¥’¬« ·µà¡’®”π«πµ—«Õ¬à“ß∂÷ß 7 µ—«Õ¬à“ß ®“°∑—ÈßÀ¡¥

19 µ—«Õ¬à“ß °“√∑’Ëµ—«Õ¬à“ß∑’Ë‡°Á∫®“°®—ßÀ«—¥¡ÿ°¥“À“√

3 µ—«Õ¬à“ß ·≈–∑’Ë‡°Á∫®“°®—ßÀ«—¥ °≈π§√ 3 µ—«Õ¬à“ß

Õ¬Ÿà„π°≈ÿà¡‡¥’¬«°—π · ¥ß«à“ ÿ°√æ◊Èπ‡¡◊Õß„π®—ßÀ«—¥

 °≈π§√·≈–®—ßÀ«—¥¡ÿ°¥“À“√¡’æ—π∏ÿ°√√¡∑’Ë„°≈â‡§’¬ß°—π

·µà°“√∑’Ëµ—«Õ¬à“ß®“° Õ.∑“≈’Ë ®—ßÀ«—¥‡≈¬ Õ¬Ÿà„π°≈ÿà¡π’È

¥â«¬ Õ“®‡ªìπ‰ª‰¥â«à“‡°…µ√°√ºŸâ‡≈’È¬ß‰¥âπ” ÿ°√æ◊Èπ‡¡◊Õß

®“°∫√‘‡«≥®—ßÀ«—¥ °≈π§√·≈–®—ßÀ«—¥¡ÿ°¥“À“√

¢÷Èπ‰ª‡≈’È¬ß °≈ÿà¡∑’Ë 3 ‡ªìπ°≈ÿà¡∑’Ë¡’À≈“¬ haplotype ∑’Ë ÿ¥

·µà H6, H7 ·≈– H8 ≈â«π·µà‡ªìπµ—«Õ¬à“ß®“°®—ßÀ«—¥‡≈¬

· ¥ß„Àâ‡ÀÁπ«à“ ÿ°√æ◊Èπ‡¡◊Õß„π®—ßÀ«—¥‡≈¬¬—ß¡’§«“¡

À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡Õ¬Ÿà¡“° ·µàæ∫«à“¡’µ—«Õ¬à“ß

∑’ËÕ¬ŸàπÕ°°≈ÿà¡ §◊Õ H4 ́ ÷Ëß‡ªìπµ—«Õ¬à“ß®“° Õ.‡¡◊Õß ®—ßÀ«—¥

»√’ –‡°… ·≈– H9 µ—«Õ¬à“ß®“° Õ.π“À«â“ ®—ßÀ«—¥

π§√æπ¡ °≈ÿà¡∑’Ë 4 ¡’ H3 ·≈– H5 ‚¥¬„π°≈ÿà¡ H3

¡’ 5 µ—«Õ¬à“ß ®“° Õ.‡™’¬ß§“π ®—ßÀ«—¥‡≈¬ 2 µ—«Õ¬à“ß

®“° Õ.‡¡◊Õß ®—ßÀ«—¥»√’ –‡°… 1 µ—«Õ¬à“ß ·≈–®“°

Õ.æπ¡¥ß√—° ®—ßÀ«—¥ ÿ√‘π∑√å 2 µ—«Õ¬à“ß  à«π H5

¡’ 1 µ—«Õ¬à“ß®“° Õ.æπ¡¥ß√—° ®—ßÀ«—¥®—ßÀ«—¥ ÿ√‘π∑√å

®–‡ÀÁπ«à“µ—«Õ¬à“ß®“°®—ßÀ«—¥ ÿ√‘π∑√å∑—ÈßÀ¡¥ 3 µ—«Õ¬à“ß

Õ¬Ÿà„π°≈ÿà¡π’ÈÀ¡¥ ·µàÕ¬Ÿà„π H3 2 µ—«Õ¬à“ß „π H5

1 µ—«Õ¬à“ß · ¥ß„Àâ‡ÀÁπ«à“ ÿ°√æ◊Èπ‡¡◊Õß„π®—ßÀ«—¥ ÿ√‘π∑√å

¬—ß¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡Õ¬Ÿà¡“°

°≈à“«‚¥¬ √ÿª §◊Õ  ÿ°√æ◊Èπ‡¡◊Õß„π®—ßÀ«—¥ °≈π§√

·≈–¡ÿ°¥“À“√‰¡à¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

 à«π ÿ°√æ◊Èπ‡¡◊Õß„π®—ßÀ«—¥‡≈¬ π§√æπ¡ »√’ –‡°…

·≈– ÿ√‘π∑√å ¬—ß¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡Õ¬Ÿà¡“°

÷́Ëß„π®—ßÀ«—¥‡≈¬æ∫«à“¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡

¡“°°«à“®—ßÀ«—¥Õ◊ËπÊ ·≈–®“° Phylogenetic tree

§“¥«à“ ÿ°√æ◊Èπ‡¡◊Õß„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¡’°“√

‡§≈◊ËÕπ¬â“¬ÕÕ°®“°·À≈àßæ—π∏ÿå¥—Èß‡¥‘¡‰ª¬—ß·À≈àßÕ◊ËπÊ
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