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Abstract 

Rhode Island Red (RIR) chickens were imported from USA to Thailand in 1955. It was kept and 

developed by the Poultry Research and Development Center, Department of Livestock Development, 

located in Ka0inburi district, Prachinburi province, Thailand. RIR is a dual purpose breed that excellent in 

both meat and egg productions. The aim of this study was to apply genotyping techniques in selection of 

economically important traits of RIR. The breeding stock was raised at the Poultry Research and 

Development Center. Productive performances were recorded, and blood samples were collected in EDTA 

tubes. Genomic DNA was extracted using organic extraction method. The 24-bp indel markers were 

genotyped and analyzed. Thirty samples were successfully genotyped and the allele frequencies of In and 

Del were 3.3% and 96.7%, respectively. The genotyping results will be applied in the breeding stock in 

order to increase productive performances. 
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\JVlU1 

1rh~'1..11fbv1\mfoa1..1iiLw1 (Rhode Island Red, RIR) Li'.lu1rifi~Ldafi~1,iitl~i'um'iW'11lJ1WlJqvli',2 Rhode Island 

LLa:: Massachusetts 'Ucl,n.h::L'Vlf'"'l\1!~8Ll.J~n1 \n'hv11aaualJ~L'ivlLnvl'11f)f11'jm'l1J'j:lWl1'31riwu§lfl;lJ (Cochin) 1riwuq .. . 
mLa~ (Red Malay Game) ua::1n:uLii8'3'!1,NvLlJ~f111n'h\111aauau~L"i\111~i'um'ii'u'ia'3W1Jq'11n American Standard 

of Perfection tutl fl.1'1. 1905 '1f)'l'J(lJ::tl'i::~1WlJ6'!18~1n'h\111aaualJ~lL"i\11fi8 ii~'l\1U'3~L\1a8'3 911J\1aU\11'3 uivti,3\iJ,,mh ' . . ~,v ua::1"11'1iaJ11111a lJc)f1'11f1i1EJ'30~1VL'1~{\!WU\fL~'l hliiuivnwiln\'li (Cole, 1966) f)'jlJtlflll\111ti11riwuq'h\111aa 

LLalJlilL"i\11L'IJ1lJ~Liv'311Jtl'i::LV1f'l1viv i,3u~tl"i::mrutl Ytf'I. 2492 L\11V~~1nvlLiEJ~'Uc),3f)'j1Jtll'li\Jl1 LUlJ~,3~LiV'3LLa::i'f1'1'J1 . ., . 
wutmu1un11 50 i:l '11Joa1~11Li'.lu1n1'i\111viv 1n1'i\111VJmi'.lu1nV1itl'i::i'l~l'l~i'l11J1"iriLl1Lifaua::1'U1~~ i'111mrih,1'!11~ . 
~~"l\11 241 Wtl-3/u lJtJm:nni!ln1'ivl1VIEJiii11°'1Uf1~1L~tlL"11,lvlti'3U'jf) 1,930 ni'1J tl1~L~ti1m,ivla'3LL'jf)vl 172 1lJ t!1"1Uf1 

1'1ivlt>'3U'jf) 36 ni'lJ LLa::ihl1"1Uf)\,l11l~V 55 ni'1J '1f11!/tu::tlw~1wuq1n1'i\111VIEJfitl ii'llu,\'19i1aJ1maU\11'3 tla1EJ'Utl'3'!llJ 

i'l{tJVfltl tin ua::m,3 iia~, LL'IJ,3 ua::tl1n aL\1atl'3 L\J\1U1 ~LL\11~ \1'3tllJ~f)'j (a1ii'nw~lJ1WlJqi;'\111, 2558) 

am;ru::f11'j 1 m 1)L i'.luan'l'Jru:: Lf'l'i't~Hin'1vl~1An ,vr~ 1 lJ 1nL dti ua:: 1n1 ,J f11'itli'utl'i'3'1f)'l'JOJZn1'i t m 'Vi'l11J1'iOVh 1~l'Y'3 .. -~ . 
f11'itli''Utll~~'3LL'l\11iu1J ua::m'itlfotll'3WlJqf)'j'j1J f11'itlfotll'3W1Jtf~1v:S3n1'iA\11Latlf1Ua::n1'ir.Ji'l1JW1Jtf 'fi11mvilrivlii 

tl'i::~Ylfiil1'Vii'l'31 lJ'1 n~ru::~ iifi-1cim1W1Jfif)'j'j1Ji'1 '3 i-3'1:l L \1\J 1~'11f1i'l1J"i'irllJ:l f11'jr.J~ \11'!Jtl'31nwutl"~1,3 Cl ~ Li V-3 nuti,il lJ 
v 1 " ~ I '(i 

U\l~UU tlf11'3hn\1111J'1f)'l!l(lJ:lvlii1-hci'\11'i1W'tJ6f)'mJJ1 an'l!lru::vlrin~1n\11L\11VL'Vif'I LLa::.i'n'l'Jru::vlui'l\11'3tJc)f)LlJ'U1'3\1.r~'!ltl'3 ' . . 
;ii\11i;'\111 \1lc,11J1'ir!Vh 1~tJV1'3'i1vl L ~1~1V1Gf11'itlfotli'3WlJiLL \J\J1J1\11'i§1lJ r.ia'11f11'1111Jn11\1U1Vl1'3~1lJVlJL Vlfl LlJ fov vh 

Ll1i'l11J1'j()/a'{f)'l'J1L1J,::iuw1Jfif)'j'j1JL1Ja\1111~ (1JlJlll'ttV ua:: V~lJ, 2551; 1'1flli\11'i ua::f\ru::, 2553; Mekchay et al., 2006) . . . 
tua\111uniim'itl'i:: EJf)\11, 'UL VlflUfl'Vl1'3~1lJVlJ L lJf)1'j/a'{f)'l'J111~lJ1f11,'!Jc),3i,\111tln fl'l11J"1,nn\1a1VV11'3WlJ6f)'j'j1J 1 lJ \n"(\JIEJ 1-u . . 
Lfl~tl~"11J1VL1JLaf)a11JLl'l'iU'!lVILV1a1alll (Lll~1J'UV, 2546; Dorji et al., 2011) LLa::n,'ip{f1'\'J1fl111J81JWlJ6'i::\111'3<ln'l!lru:: 

Lf'l'i'l'J_!i'i'1nULfl~tl'3"11J1V~iL~lJLtl (Marker-trait association analysis) (Emara and Kim, 2003; Dekkers, 2004; Burt, 

2005) 

VlJLtl'iLLafl~lJ (Prolactin, PRL) LUlJ'i'l-1'1WlJ~f1'i'i1J,JtJ'3f1'ivlt1::lilui,39i'uri1"1i'urrnfu.Ju1tl'iLLafl~lJ ii!Ji1U\1'U'3\J\J 

Lfl1L1JL'!f1J\11J1EJLa'U 2 'Ut1'3ln\11•1u\11J'~ 58,571,228 - 58,577,382 (NC_006089.5; Gallus gallus:GRCg6a 

(GCF 000002315.5)) tl'i::nt1U~1VL\Ji'l~1\J'llJ 6,155 f'iLUi'I (NCBI Genome Data Viewer, 2020) ult1vi1m-srit1v1"i'1i'l'1:: - . 
1~ mRNA '!llJ1\11 964 ~Lui'! ua:mtla'iii'l1~n'i\11E::lilu~1u1u 229 m~a::lilu (NP _990797.2) Lfl'i'3i'l{1,3'Ua'3V1Jltl'iua 

fl~\Jtl"i::f)tJ\J~'lV 5 Lijf)'!ftllJ ~.a:: 4 i'ilJ'Vl'jc)lJ rrnfl1J1JLtl'iUafl~lJd~ lJLtl'iiii1Jrrnfl1J1Jilih,u1vlLrimnun1,i1uwuq 

Yiq~m'i1J ua::m'iL'1~C\!L~UL\11 (Jiang et al., 2005; Cui et al., 2006; Wada et al., 2008; Rahman et al., 2014) 1u 
1n' Yi u1' 11 ti 'i LL a fl iu fl1 Ufl, JJ'Vi qi n 1'i1J n 1, ~ n 1 ,i' (Jiang et al., 2005) fj\J fl'l 11J\1a1 vi ti u u u 'l!'U \11 € \I L\Jln 

(Insertion/Deletion) 1 ua1u1 tl'iL1JL\118{'Ut1~ii'u1tl'iUafl~UL\11ViiLui'li1u1u 24 L m'I L'li11t11u~fom1'° \11"1u\1\J'3 

chr2:58772587-58772586 (UCSC Genome Browser on Chicken Dec 2015 (Gallus_gallus-5.0/galGal5) 

Assembly) i1iuLui'li'3na11fia ACAAGMGAGACAAGACAAGGAAG L~Vf11'1111J\1a1V'itlLLUU'U8'3~iLa1..1L8U\J\Jd'11 • 
Insertion (In) llJ'fi1lJtl'3L~EJ111UmniiLUi'I 24 L'Ui'l~~f)~11",nvlt1~,n~u1.11u1Ji1u\.1\J~i~na11',J::L~Vf1fl111JU\11f)~1~,Jc)~ 

• u .¥' l . ( ) u ::: .I • ' .¥ -~ 1 .'1 .I !', ,. II ., .. a1\11\JL\Ji'llJ11 De etron Del ~'3UlJV1~1U\11J~lJ~::1JV1U VluVILulJ m\11 3 LL\J\Jflcl Insertion-Insertion On/In) Insertion-

Deletion (In/Del) ua:: Deletion-Deletion (DeVDel) LUti1lJ'IJ81Jn dbSNP build 147 \.11.11ma'U!l1~i'i~'Ucl~Lnri'i'lilfia . ~ 

rs734774286 (UCSC Genome Browser, 2020) f)1'j;f f)'l'J1fl111J\.1n1EJ'itlLL\J\J'U8'3~LaULtJt1Jv1Jlt1,1Lnfl~lJfj\J'l1f11'j . 
mv 1tlt1t1~Lu'1,11J11J 24 L\Ji'I (Insertion/Deletion, lndel) 11JLU'iL1JL~a{iifl111Ja1JW1JGnutR111run111m,Jua::'Vlqiim'i1J 

m"i;!n\'U'tu1n-i{uuia'3'U8'3~u (Jiang et al., 2005; Cul et al., 2006) un::Li'.l1J~V1'i1unu~11'i::iu'Ua'31tl'iUnfl~'ULUL~tl\11 
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a1JW\J5n\n.fanrum'i1m~ 1!Jl(1U'mHfl'lltl~n"l'iVlv1'1tl~dL~tl'rhm'iffit11Vlu-1Lfl~E)~•.u.11vit1~n'i'i1J~a1Jit16nuan~ru:: 

tm1m~vl1VLVlf'){jfl PCR 1utiu1\J•rn.'1f')~\J 

ti 
• .. .. ii ffHYU.ft::1l!n1'i 

... . 
fl911Vlflftil~ 

n1'i~vln1'i~'t111Vlv1'1tM \v11tJtl'4'\!1lll.J1nl'lW::n'i'ilJn1'iilll1Vlv1'1El~'IIEl-1n'ilJtl~alll1 (U 1-07015-2560) Ln\Jlil1tJV1~ 

La tlvl,l 1 ml~ 1,Ja1Jiu!5\n L 'ivl 1 VI tl'IJtl~l'IUVW vu.a::~ ~lnJ1a lll1U n L '\JVlft tlvl Ln u\ii'1 tlV1~LatJ v1vliia11ut1~ nun, 'i LL~~ 1111'11El~ La tlvl 
• 'I • 

(Vacutainer Plus K2 EDTA, Cat. No. 367856, 8D, Franklin Lakes, NJ, USA) ~1'\J1'\J 31 \il1 \il1t1ci1~Lat1vlLf1\Jl'\J~L8'\J 

-20°C ,l\Jn'i::~~'lhn11anv1muiin~L8'\JLtl 

01'iflnfliluiinfita'\JLi.l 

anvim:uijn~L8'\JLi.l,l1n1111t1ci1~Lai.1v1\n~1tl161111'ri1a::a1t1a'\J'll~V (Green and Sambrook, 2012) ,hLat1vit1t1n 

1J1,i1n111u.1iu.~~ -20°C tlrit1t1Ll-1"::a1t1vlt1wvi11ii,Xt1~ L~lJUYlLYltii PBS (Cat. No. 6506, Calbiochem, Gibbstown, NJ, . ' . 
USA) LO\JL'!laadiv1Lai.lv1~1tln1'i~\JLVliV~lllnlll::ni.l'\Jvl 3500 rpm '\J1'\J 10 t11vi L'tt'1;auYlLYlili (10 mM Tris-HCL, 25 

mM EDTA, 0.5% SOS) L'\Jn1'iLUvlL'!lfta m,lJL\1L'IJ111'\J~ L9ilJ RNase A (Cat. No. 19101, Qiagen, Hilden, Germany) 

l'l11lJL'lllJ'll'\J 25 µg/ml u1JvJ 37°C '\J1'\J 1 '11111J~ tlrit1t1ll-1Liit1vli!WVllJii"1t1~ L~lJ Proteinase K (Cat. No. 70663-4, 

EMO Millipore Corp., Billerica, MA, USA) l'l111JL'lllJ,i'u 0.1 mg/ml u.a1u1\tlu11vl 50 °C ,i'11Jfl'\J L~lJ 3 M Sodium 

acetate pH 5.5 (Cat. No. AM9740, lnvitrogen, Carlsbad, CA, USA) v1v\ii'1aci1~a~tuviaav1 MaXtract hight density 

( Cat. No. 129065, Qiagen, H'lden, Germany) L~ lJ Phenol: Chloroform: lsoamyl Alcohol 25:24:1 (Cat. No. 

P2069-400ML, Sigma-Aldrich, St. Louis, MO, USA) l,Ja1JL'-1L,i'1nu~ ~'\JL\111t1~lllnlll::nt1uvl 3500 rpm \J1\J 5 'IJ1vi fJ1V 

,ma::'11v\tlu~V1ftilvlVlvlftt1~LV1li L~lJ 2-propanol (Cat. No. 19516-SOOML, Sigma-Aldrich, St. Louis, MO, USA) 1,Ja1J 

"1\,i'1nu~ .i1~lll::nt1u~hamu~1v 70 % ethanol (Ethanol for molecular biology, 1.08543.0250, Merck KGaA, 

Darmstadt, Germany) mnllltnt1u~iLat1LtJL\.1LL'l-1~tl"i::lJ1W 20-60 u,vi a::a1uiiLat1Li.l~1tiUYlLYlEl{vi~ (Tris-EDTA 

buffer solution, 93283-SOOML, Sigma-Aldrich, St. Louis, MO, USA) u11vl 37°( t11'\J 1-3 i',bJ~ Lnu\ii'1aci1~~Lat1Ltl 

vf -20°C 1vlf'l11lJL'IJ1J'lltliiLa'IJLtl~1tlLl'l~tJ-rnLtlf')1!Jl'i\Yl1lllihlllt1f (Nanodrop one spectrophotometer, Thermo 

Scientific) ~La\JLtla11J1"ill~vln~UU.a~\~vll'l11lJV111'1~\J 260 'IJ11'1JUJ!Jl"i lll'i1.JatJUf'llllfl1Yl'lltl~~La\JLtl~1tl~1 A2,,JA280 
•-' ..J..,J..,., tu .,,.. tJ.I: 'l"tJ"' .,.,, • • 

U.'1:: A2wA2X> vlLtl\JLtlVI\J"i~Vl!i.J::1Jm A2wA2ao LVl1ntJ 1.8 Cl11Jn1"i 'IJL\.Jtl\J'lltl~L 'i!Jl'IJ,J::Vl1 \111')1 A26fY1A280 lll1 Lnaa 

tl 
.. .. ' .. 1 ",.j ... 'I" "' " ..i.. - ,.. tl .a: .. "' • 

u.a::a1'i "i::ni.ltJtl\JVl"iVa11mo~~nauua~ vl'\llf')111Jt111l'lat1 230 u1 L'IJLlJlll"i v1Lt1t1Lt1Vl UJ1Jn1'i t1LtJt1tJ'Ut1~Lnat1.i::1Jl'l1 

, al u<111 )""" tJ,!i .. .,.~I .,.,, ~ 
A2w1A2X> ~ Aur/A280 ('!l'l~VlVEllJ'i\Jf')tl 1.5 - 1.8 011Jn1"i \JLutl'\J'IJtl~Lnftm-1'itln\Jtlft,l::Vl1LVlf')1 A261/A2X> !Jl1 

n1'ifl1'1~flauv[u\..-iu 24-bp indel 

vl'~t11fL~tl!Jl'i1.Jaauafo1VlU'IJtJ~Eiu1tl'iU.nf')~\J1t1\nhv1\V1t1\11'\J1\J 31 i1t1ci1~ tlfin~mvi~a,{ 25 µl 

tl'i::ni.lu~1v J,niu (Nuclease-free water, Cat. No. 129114, Qiagen GmbH, Hilden, Germany) \i1t11t1 17 .4 µl 

vHit11fuvlLvlt1{ (lOX PCR buffer, 15 mM MgCl2) \11\J1\J 2.5 µl ~Leuvivl (dNTP mixture, 2.5 mM each) ~1\J'l\J 2 

µl vlt1i11fa\V1iumi (10 pmoles) ~1u1u 1 µl ~L1ia\V1iwt1{ (10 pmoles) ~1t11u 1 µl rnu1'!lllU.'llf1~Let1Li.lVli.l~UJt1i 

L'ia (TaKaRa TaqHS, SU/µl, Cat. No. R007A, TaKaRa, Shiga, Japan) \11\11\J 0.1 µl u.a::muiin~Lij\JLtl (100 ng/µl) 

~1\11\J 1 µl ~1iuil1r1ffit1\V1~LtJa'Ut1~\V1iUJt1im'li'~t1Yli.1i11fa\V1iL1Jt1i 5'-GGTGGGTGAAGAGACAAGGA-3' u.a::~L1ia 

1V1iL1Jt1i 5'-TGCTGAGTATGGCTGGATGT-3' (Rahman et al., 2014) amV1'1Jt1~tlfin~t11vl;lmitl1::nt1tJ~1tln1'iU.tln~ 

" '.J O ... ..: • I.,. u • ..ltl V .. ' .I 
Ltl'\JLtJa1VfJVl 95 C \J1\J 4 \J1VI n1'iLV11Ju'ilJ1Wa1'iVI\J~n"i"ilJ,l1\J1\J 40 'itl\JVI 1::nt1umvn1"iU.Vna1vv1Lt1\JLtlVl 95°C 
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u1u 30 1u1v\ m"iL\Jal'\a11"i::"111~1V1forn{nu~LflWJ~lJLL\J\J~ 60°C u1u 30 iu1v\ u"::nT~~ua1EJ~Lfl\JLu~ 72°C u1u 
~ 

1 lJ1YI ua::n1'i~u"11EJ~iLfllJLu~ 72°C lJ1lJ 10 lJ1YI vi1tlfiiHEJ1~oiit1Tll'l'lflLfl~tl~ TProfessional Thermocycler 

(Biometra GmbH, Germany) lll'i'l'1"1tl\JUrl\J~LfllJLuli1'lEJ 3% i'lJu::m{ha (SeaKem LE Agarose, Cat. No. 50004, 

Cambrex Bio Science Rockland Inc., Rockland, ME, USA)LlJ lX TBE buffer (UltraPure lOX TBE, Cat. No. 15581-

044, lnvitrogen, Grand Islands, NY, USA) i,mfl1ti-:iuEJn"11'iilJ~n'i'i111i1'lEJn'i::UahNh Mupid eXu submarine 

electrophoresis system (Advance, Japan) lim::LLa1wv11 135 hh1 lJ1lJ 25-30 u1v\ ci1EJfl1VILLrl\J~L8lJLtlli1'lmfl~u~ 

ci1EJfl1VIL'1a WSE-5200 Printgraph 2M (ATTO, Tokyo, Japan) li1'lEJU'l-1~-IIU'1~~1 312nm vlmllltii 595nm !Ju11~~hillJ 

Luv1,muBL~v111ufl11~fl'l111L'IJ11'UlJ 0.5 µg/ml (Cat. No. X328, Amresco, Solon, OH, USA) 

Q ' 1-1anwr1flat1-:iua::1'11'irum'it1flau-:i 

anvi~1 lJjjn~ Lfll.JLtl,)1 ma ulll 1nhvi 1 'r1EJv1'lEJ1Glll'lvi1a::a1v~lJ'r1~!J ~1\J'l\J 31 l'i,mh~ Lli1 fl'l111L 'U1l'UlJLtl~ EJ 
... a ..i .., ,., ~ .., •r _, ' ..i ' "' .. • 'A ~ 

1,713.14 ng/µl flWJ'l1Vl'IJtl~l1lLulJLu'r1'1nlll lllu~llJ'iZlll\Jlll 1lllU1lfl1 A2w'A2ao LtliWL'r11nU 1.81 LL'1Zllfl1 Am, 230 Lil'1EJ 

LY!111\J 2.01 fl1VI~ 1 uavi~1~'-:1mh~muijn~L8lJLu~anvi1vi 

20 

f e 10 
E 
~ 

- TMl.471 

0 .t_ ____ .,,_...,.....,. ..... ..,...........,. ..... _____ ~::;:=;;;:;:;===;=;;;;;;;;;.. .......... 

220 

Sam le tabla 

TRIR471 

2-40 MO 2BO 300 l20 3,10 

WMqlh(IVn) 

n1"'1lJlllal1.JlV1u'!lu~ 24-bp indel 'U8~VlJL'U"iUafliiulu1n1"illlL'r1EJ~'lm'r1fliiflvl~a1{ '11n~1\J,\Jlll,aci1-:ii~,.,11lll 

31 i,uci1~ a1111"irin1"11JlllULlJLV1uili130 1J1,aci1~ lu'!Jru::~~n 1 l'i,aa1~hitl'i::aum111ri1L,'1l'LJm 'ivi1vl~lu1{ (bJ 

'11111'irlf11"'1\JvlaLlJl'r1ULv1) LlJn1'i'r1lllaa~ffiiJv.uffiu1'r1u In/In (154/ 154 bp) fl'l111il'!Ja-:iffi'LJL'r1U In/Del (154/ 130 bp) 

LY!1f1\J 6.7% U"Zfl'l111fi'!Ja~ffiuL'r1U Del/Del (130/ 130 bp) LY!111\J 93.3% (fl1Yl~ 2) i,i'~i1UL'IJ'U'iZ'IJ1n'iil~f11111firla~a 

In ua:: Del LYhnu 3.3% ua:: 96.7% lll11Jii1'1i'u 
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"1:J Procffdln1s or the Natk>Nl Conference "'The 12., MUT VetNinary Annu1.l Conference 2020 : The Thal Veterinarian In New Normal E~ Chan~ for Opportuntty· 

50 bp DNA 
1 

ladder 

I f 
2,500 bp 

800 bp • 350 bp 
, ./ .......... 
... _ . 

150 bp 
..... _ 

100 bp 

SO bp 

1)1fi~ 2 LL()IJ~LihmJ'Utl~ 24-bp indel 1uuuhhLLl'll'l~'IJ'Utl~LnL'llilLYIEJ 

1utlwu1mlnL'l9lLVIEJvivi1n1-s;mfll'lf~diim11.1i1"lJO~'tll'laa In ~1 n1-siim11.1i1al'laa In vi~11u1nL 'l911 Vlflil 

i'!tl~l'laO~flU'l1fJ~1'\JL'IJLfl'Utl~~'IJ (Jiang et al., 2005; Cui et al., 2006) LLl'l::lri Silkie fowl 'Utl~~~'IJ (Wada et al., 

2008; Rahman et al., 2014) ·rrni~lri'Uo~lVIEJ (a~ LLl'l::t'lru::, 2555) favtulri'Uo~~uiuq Shou-guang (71 1111) LLl'l:: 

iu~ Beijing-you (48 1111) LLl'l::lri Silkie (222 1111) iil'l111Ji1"ll ,N'tll'lal'l In LVl1flU 3% LLl'l:: 0% ui11.1a11ii'u (Jiang et al., 

2005) L'IJ'Uru::vi Cui et al. (2006) YiU11lri Yangshan (30 1111) lri Nongdahe (30 1111) Lrn::lri Taihe Silkies (27 1111) ii 

1'1111Ji1'UO~Ol'lal'l In L'V11fl'U 5% 17% LLl'l:: 2% \1l11Ja1i'U 1u'l.riti<l~~~lJ Wada et al. (2008) 'l1fJ~1lJn1'lVL'IJLVIU~ 24-

bp lndel tu•.l~,Jfo,J-s~iu§lri Silkie ~uvi 4 i1lJ1lJ 311 1111 'Vi'U11iil'l111Ji1oaaa In. L'V11n'U 5% 0~1~L'lnlll11JLi'.ioaf1~~~ 
'J , , , " 

~a1JilJ~'l::'\1111~vllJLVIU In/Del X In/Del tu1.11LLa1vi1m"iElL'IJLVlti~tuiu~n'ViU11i'l11J1"it1L~1Jl'l111Ji1'Utl~'tll'lal'l In tum 

M LlilfJL'IJ~~ifiim11.1ilal'lal'l In Lvi1n'U 49% (Rahman et al., 2014) LlJLVlfJ a~ LLl'l::l'lru:: (2555) 'l1fJ~1'\J11L'IJLfltl"i::~ 
V V 

\11~~1 (665 1111) iil'l111Ji10flal'l In L'V11f1'U 37% LLl'l::tulri;! (282 1111) iim11.1i1ol'laf1 In L°fi1f1'U 9% 't)fl~a In fiom"iiiL'Ui'I 

24 i'i L 'Ui'IL ~ 1.1; um 1 ui1 LL '\11\J ~ 1 tl"i L1J Llllof tio~ vu 1 U"iLLnl'l~'IJ vi11 iiil'l11m U'IJ 1 tll~ vi ,i:: Lu u,i1 LL '\11\J~ L tJai'f 1'\llfonTli\J 
V 

(binding site) 'Utl~Vl'l1'\JM~tl•J'IJLLnl'IL\1ltl{ ecotropic viral integration site-1 encoded factor (Evi-1) (Cui et al., 

2006) ii"i1fJ~1lJ11LU'l~'IJ1'11Ufl1Jn1"it1tllil"il1i'I Evi-1 1'11Ufl1.ln1"it1tllil"i"1i'l'Utl~UlJ'\llfl1fJ ~ UlJ LlilEJLtluu8~m"iCltllil"i"1i'l1Jtl~ 

vu lii'~irum"iiiL uai1LL '\11\J~ nmi'u110~ Evi-1 1 u 1 thLlJL\ll af tio~uu 1 tl-s LLfll'l~'IJ<>1,1L uu 1 tl1~11 n1-sLLalil~<>on110~ vu 1 tl·rn~ 

l'l~Ut1nutJ8~19lfJLU'l~'IJ Evi-1 (Jiang et al., 2005; Cui et al., 2006) n1"iv'ttnbJiioftaft In vi11\1n1'lLLi'llil~tltln1JO~U'IJLU'l 
V 

LLfll'I ~'IJ L U'IJ 1 U\1l1lJtl n~ LLfl::'\lli~ !ltl'ruJ'IJ L U'lLLfll'l~'\Jtl tl n1.11 vi, t mri LLi'l9l~tltl n'l'i q~m"i1J n1-svln 1~~~'111 tltj n1"i 11.11 m 1J 1 lJ'U1 ~ 

ffiriLLi'l9lniq~m'l1Jn1"ivln1,J L'IJ'Uru::ffiriiuqL~mrnfo1111zj~LU'IJLn1~ffim,JlilnLlilfJL'\111~1.11nn11 300 no~9iOULLfl::Ll.Jii 

wq~m11.1nw~nl'!J iil'l111Ji1'tlfl~fl In Lvhnu 100% (Cui et al., 2006) L~o~,i1naftaf1 In ~1Ji'1Jllf1Un1"l1m'tlliln l>l~,r'IJ 

nf!EJVltl'l '\Jn1'lL ~1Jl'l111J5'tlfl~fl In L 'IJU'l::1J1 n'l LnL "ilil L VlfJtl1,J,1::iil'lnEJfl1Yi 1 '1Jn7"itlfotlrn\'nt;N::n1'l L m 111 'IJ 1n1 "i~ L VlfJ . . 
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a1tl~iln1"iVlflftil-il 

·,hn1,ffiulvitl-lLl'l~tl-l\.UJ1tl~tJ~m"i1J 24-bp indel '!Jil-lUtJ1tl,uftl'l~tJv!ft'11~tJlln'uan"eJCU::n1,h11,l(;)')tJLVlt'IUl'I 

PCR 1uln'1w1lY1t1 Yi\J111utl,::<t11n,Uiim111~ti'aiia In J, (3.3%) ii,1t1-i1un1,Wt1R1111ft'11~u6,::v111-iti'aiia In ti'un1, 

1 m 'll~n LtJ ln ~-il!un,,L ~1Jt'l"l11J~ti'aiia~-imh1u1'\l'\l::LU\Jll tJ"lY11-ll'li1-l 1 \Jn1"itlfot11-ian"eJru:: n1"i 1 m 'IJ 1 tJ ln L "ilJl l Viti 

n,i~n,,11t1,::n1fl 

f'ltu::rJ'Wt1'1Ju'Utl\Jflturl1,1'n-i1tJf1ru::m·n.1n1,iit1LL~-l'll1~m\1nTm,r\J'1"\Jl')lJ-llJtl"i::1J11lJU~tJ~\J ("il1.=!1m-in,, 

51189) 1un1,l'i11,i't1r1f-iii' 

Lt1naT~e1,3£i.:i 

Loa11i't1 l'lu)Jlll1. 2546. nmi1uuna1t1~uiftn'i{uLiiu-imf11J1d'um1mot1-iLl'IUtl(;)1t1l111r1,LL'!ll'lL'l'lalali111fmnu{ 

1Yltl1UYitJlitficyqp1'1'l. lJ'\1111'1'ltl1atlL'l'll'ILtJfaui,,u,l 90 '\il\J1 

1JtJ111i't1 m-i~um tl~tJ ~,a'IJ. 2.551. n1,iiln"eJ1f11111'\ila1nl'l,nt1ua::n1,,hLLtJnni'i11itJfin"i"i1J'!Jtl-l1r1-i{uuiu-il'l'lt1'\l1n'liti11a 
, , , , " 

w1f'l"iU'!l'l'lLvialaliua::w111ll'lu\JLIJl~tl. "i1tl-l1\J1'1tlOU\J.=llJ1.J'H\J .;,irn-i1unu-lY1\J.=l,rlJ.,,ll\Jn1"i1,ltl. 
V ' °l 

i'l.njjm LlJ'iJ01tl ~'!l,tJ'l'lf Rw1Liiu-i 01u1t1 Lil't111m1na ~,::i't1 'llu1l! -u~n~ t1,::ma1a~ 'l'l1;Jau ~u~1-i. 2553. m, . . , " 

~ ~tJ1 Lf'l ~u-l VllJ1 ti 111LilflilL vluti-ita n"eJCU::'1Ju-l 1ritl,::~Vl1-l .i,. "i1 tl-l1\J1,l tlOUlJ.=111\fH'\J .;,,r n-l 1\Jnu-ilfl\J 

airua"un1,1,i't1 . 

... ~ ti'rumL~tl-l lJtJllli'tl IJl"l-l~tJl1l1 ucycy1i L'\11~11Yi\jft!J 19U'ln, ~C\!~lJ Ila:: 'l11'1JC\!1 L'll~C\!;iau. 2555. n1"i1Jl"i"l'\l'\111itluu\J 

UtJ 24BP-PRL ua:: VIPR-1 vlt11iu6ti'uan"eJru::n1,1i~a~alJl1'111tJln:uwu-ll'l'lt1. uritJLn"eJIJl"i 40 ilU'U~Li'l"eJ 2 : 

351-356. 

~h,!n~~u,~u6ft'lll1. 2558. riiiun1,Lit1-l1n111J1l'l'lt1. m11tli'lft1J11. n"i::'l'l"i"l-lLn"eJIJl"iUa::avinwt 12 l'I\J1. 
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