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DA HINH DNA GUA MOT SO GEN & GA NUOT VIET NAM

?a V& Anh Khoa"", Nguyén Thi Kim Khang', Nguyén Thi Digu Thiy?
o17Uong Dgi hoc Cn Tho
Vign Cdng nghé sinh hoc, Vign Han 1am Khoa hoc va Céng ngh$ Vigt Nam

TOM TAT

Tr\lclsom:whuphic 12 mét hé thong céc harmone kidm sodt vé didu hda su thng ruémg v phit tridn bigh thuimg, cac hormone nay
rit cln thit cho sy ting truéme, phat trin vA didu hoa sy trao d5i chit vi drge xem Li cic tiém ning dly hita hen cho vigc tao ra cic
tink trang c6 gid i kinh t£ & vét nui. Chitth Vi vay, nghién cira ndy 43 sir dung 8 cip mdi gen dsic hidu 48 dénh gi céc diém da hinh
gen GH, GHR, GHRS va insolin trén mit 6 giéng g3 duge nudi & Viét Nam ohu gi Tiu Ving (dong CTU-LAS] va CTU-LAOI,
0=152), ga Néi (n=38) vi ga thit Cobbs00 (n=32). Miu DNA duge tach chiétvlir o e cia gh duge sit dung nhu 1 khudn miu dé
khuéch dai cdc doan mbi &ic huéu biing phuong phip PCR, B4 xéc dinh chc 8iém da hink don wén cic gen img vién, kj thuft PCR-
RFLP duge i dyng dusi sy hd tey cta cic enzyme phin cit gi6i ban. Tia 8 kdu gen duge duge kidm dinh bang phuong phip Chi-
square, K£t qua phén tich kidu gen cho thiy ¢ su khéc nhau vé kiéu gen gitra cic gibng g3 & 6/8 cip mé1 cila cic gen. Sy khic nhau
ndy tuin theo dinh lujt Hardy-Weinberg, Két qua ndy 12 eo s& cho cic nghién cim n'ép theo vé anh huéng da hinh gen vdi cic tinh
trang nang sudt va chit lugog than thit gi.

Tie khoa: chc giong ga, 8 hinh, kiéu gen, gen, PCR-RFLP
MmO DAU

Sir da dang di truyén & cac giéng dja phurong 1 mot trong nhiing méi quan t3m chis yéu frong visc bao n cac ngudn di
truydn dong vat, cung cap thang tin di truyn hd trg chon tao glgng theo cAc tinh trang kinh té quan tam. Chinh vl vy,
viéc cung cdp cac théng tin vé sw da dang di truyén chia cac gidng dia phrong 1 rét cin thiét. Ga Tau vang, ga Noila
mdt trong nhitng gibng ga dja phuong & Viét Nam dirgre nudi ehi vBu & ving Bang biing séng Clru Long va cling 1a
nhing ging cin dwoc bdo Bn bdi nhirg dic tinh quy cda chiing vé& chét legng than thit, sirc khoé.. nhung cho dén
nay céc giéng g& nay chua dwee nghién clru sau.

Harmon sinh trirding (GH) 1a mét trong nhirng chét didu tiét quan trong cla qua tinh tang tredng va si trao ddi chit &
vat nudi dugc tdng hep va tiét ra & tuyén yén, co anh hudng Gén tde 96 tang trrdng, nang suét frimg, thanh phdin than
thit, kidm soat sy ngon miéng, tudi va nang sudt sinh san (Vasilatos-Younken et al, 2000}. Két qua nghién cteu eila
Fotouhi et al., (1993) d3 xic dinh dwee bén didm da hint naim & ving intron trong 96 6 3 didm da hinh dugc cat bdn
enzyme Msgl va 1 &idm da hinh dugc cat bdi Sacl. Céc nghién ciru cho théy o sir két hep gilra cac didm da hinh nay
véi cdc tinh trang v& nang suft trng, khéi lrong co thé chia ga, khbi lrgng e, ty 18 thit te, t7 1@ mé bung, st &
khang... (Kuhnlein et al., 1997; Nie et al., 2002; Mehdi v Reza, 2012).

Sy fién két giiva GH va GH receptor (GHR) gy ra sw nhj triing héa thy thé freceptor dimerization) béing céc dot tin higu
théng qua t& bao chét anh hudng dén sy didu hoa qua trinh phién ma clia ci¢ gen khac nhe IGF-, cac enzyme trao dbi
chét, va cac nhan t6 phign m3. & ga gen GHR lién k&t vai tinh trang col coc clia ga (Burnside et al, 1992) va khdi lwong
co thé (Feng et al., 1997).

Ghrelin (GHS) Ia gbc két hep ndi sinh ciia GHSR, durgc tiét ra chil yéu & da day nham phan (ng lai cam giac doi cla vt
nudi ngeat ra nd cung dirgc tng hep & vimg dudi i va cac t& bao ngoai vi khac. Ghrelin kich thich su phong thich GH
bing 2 hoat déng & cac té bao GHRH dudi 381 va céc L& bao somatotroph & thily tredc tuyén yén. Hormon ndy 1am ting
mirc 3n vao va 1am gidm sie ting treeng & déng vat (Pecker et al., 2004). P& v&i gen GHSR bao gdm 2 exon v 1
intron (Tanaka st al., 2003).

M8t gen khac Ia insulin cling c6 vai trd quan trong trang sir phat trién cia & bao gan, co vA md md. Két qua nghién creu
ctia Quu et al., (2006) cho thdy cac didm da hinh cda insulin gen fién két vai sy tang tredng clia ga giai doan 0 va 28
ngay tuii va mét sé tioh trang khac thén thit clia ga.

Nhw d& dé& chp & trén, cac gen GH, GHR, GHSR v Insulin m3 héa cac nhan t6 chil yéu Kkiém soat sur sinh tredng & vat
nudi I3 nhirg gen trng vién quan trong & xic dinh cac déu di truyén cha s tang trrdng, cac tinh trang than thit va
n&ng suét sinh san cla vt nudi Chinh vi vy, myc tiéu cla nghién ciru nham dénh gia sy da hlnh cua cac gen nay
béng phuong phép PCR- RFLP, day 58 Ia tién d& cho cac nghién ciru vé phan fich treng quan gilra kiéu gen va tinh
trang trén gidng ga Tau véng nham thiét 1p churong trinh chon gidng hd trg bai céc chl thi phan tx (Marker assissted
selection — MAS).

NGUYEN LIEU VA PHIPONG PHAP

Nguyén ligu

Téng cong cb 222 mau co UC g Ao thu thap W 03 gidng ga khac nhaw, trong @6 6 152 con ga thuge gibng ga Tau
vaing (it 2 dong CTU-LAD1 va CTU-BT01), 38 con ga Nai (hai gifing ga dia phrong Vgt Nam o6 téc d3 ting trudng thap

nhung 6 phém chét thit tham ngan) va 32 con ga thit CobbS00 (g thit cang nghiép V&' téc 66 ting trsong nhamh va he
b chuyén hoa thirc an thip).

Phrong phip
Tdch chiét ADN
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MAu co irc cta cac ga dug lay ngay sau khi giét md va durgce sir dung che viec tich chiét DNA. Mau co dugc cit thanh
nhirng manh nhd va U v 700 wl dung dich iéu héa, 70 Wl sodium dodecyl sulfate (SDS) 10% va 18 ul proteinase K. dn
hop dirgc G & 1 m 56°C qua dém. BA sung tham vao 700 w phenol:chloroform {1:1), lic nhe tuyp va ly tam & 10,000g
trong 10 phit. Ding pipette @& chuyén dung dich [dng & phia trén sang tuyp 2ml méri va cho vao 700 i chioroform, &
nhe d& tron déu mau sau d6 dem ly tam & 10,000 g trong 10 phit. Dung pipette d& hit dung dich long & phia trén
than sang luyp 2ml mdi va cho tiép vao 700 l Isopropanol va 70 ul 3M NaOAc, lc nhe d& dung dich chira DNA
hoan toan, dem ly tam & 10,000 g trong 5 phit. Dung dich 18ng & phia trén durere loai bd sau khi ly tam. Cho tép: Iy
70% Ethanol vao dé loai bd phan [sopropanol va mudi con dinh & miu DNA, dem ly tAm 10,600 g trong 5 phit. Logi by
ethanol va lam khé mau DNA & nhiét 3¢ phéng trong 15 — 20 phat. Cho 500 w dung dich hda tan 1XTE vao va luu qie
mau & nhigt 45 phong qua dém, sau d6 dem trir mau DNA da tich chidt & -20°C cho dén khi s dung. NAng @ DNA
duge do & burdc séng 260 va 280 nm, va durgs dem & pha loang sao cho ndng dé DNA sir dung 6 gid trf 14 50 ng/ul.

Phwong phép PCR-RFLP

Phan (rng nhan ban cic doan DNA ciila c4c gidng ga véi cac cip mbi ddc higu (Bang 1) duoc thye hign v tdng thd tick
cho mi phan éng 12 20 pl trong d6 chira 2 Wl PCR buffer, 0.5 pl 200mMdNTPs, 0.5 ul mébi xudi, 0.5 pl mdi nguore, 0.25
i 1U Tag polymerase, 2 pl m3u DNA (50n92u) va nwde cat 2 (3n vira did. Chu trinh nhigt cho phan ¢ng PCR gbm 1 ehy
k¥ bién tinh ban d4u & 34°C trong 3 phot, Lép tyc 35 chu ky & 94°C trang 30 gidy, 58-62°C trong 30 gidly va 72°C trong
30 giay, va k&t thuc chu ky cubi & 72°C trang & phit, va duge lew gilr & 4°C. Sén pham PCR duroc chay trén moi tmstmg
thach agar 2% nhudm v ethidium bromide trong 15 phiit va duoc quan sat dudi tia tz ngoai (UV) va duoe so sanh voi
kich thugre clia thang chuén DNA.

Céc s&n phdm PCR duoc U vai 1 1l enzyme gidi han & 37°C (Bang 1). San phim PCR-RFLP duroc dem didn di trén mé
trromg thach agar 3% dwoe nhudm véi ethidium bromide trang 30 phiit va cdc band DNA dugc quan sat va ghi nhan
duéi tia UV (Hinh').

Béng 1. Thbng tin cc cip mdi dugc sie dyng trong nghién edru

Tenmdi  Téngen Méi xwdi (fw) va ngugrce (re) (5-3°) GenBank Chiéu d& Tm  Enzyme
{0} c) géihm
GHY S ::’ ::;:2:;;:::2 AY461843 456 60 Mol
GH2,3 E‘;’ g;;‘g:i%fgggﬂ:é AY461843 563 60 Mspl
GHR Growth hormane receptor ;:’ ::G‘;;%ﬁg:;;fggﬂa AJS0BTS0 707 80 Ecot2i
T W O
GHsRz ~ Seoretagogue receplor ;Z e 508 60  Bspltsl
imsulnt Inseln ;g é%‘;?gﬁl?gmiﬁ AY438372 529 60 Mspl
Josuin2  Insulin E“er mﬁeﬂ!{;ﬁg‘;t AvassaT2 571 50 Mspl
Insulin3  Insulin Fu. getatclgazaagegggletc AvasasT2 281 80 Msp!

Re. aalgciitgaaggtgogatag

X ly 56 ligu
Céc didm da hinh vé tn sd kidu gen clia céc gen & cac gidng ga dugc phan tich bing phin mém SNPStats (Solé et al,

2006) v dinh luat can bang Hardy-Weinberg (HWB) dugc danh gia bng kism dinh Chi-square.

KET QUA THAO LUAN

Chin dlém_ da hinh & bbn gen (ng vién quan trong da dugc nhan dién tai cac locus (i) G662A fintron 1), T3094C va
CS19§)T cila gen GH, (i) G565A clia gen GHR, (iii) G656A clia gen GHRS, va (iv) A3971G clia gen insulin, Ngoai ra, ti
©ac vi trf C3678T cla gen GHSR; vj trf C1549T va T3737C clia gen insulin {Bang 1).

Tan 54 alen va kidu gen cla cac gen duoc thé hién qua Bang 2 trong d6 ¢ sy khic nhau v& kidu gen gilra cac gidng gt
chi ybu 13 & cac diém da hinh C3199T cia gen GH va G565A cia gen GHR va s khic nhau nay tuan theo djoh &
khéng can bdng Hardy-Weinberg.

So sénh tAn s6 kibu gen tai cac diém da hinh cda cic gen ia hai giéng ga Tau vang v ga Nei vai gidng ga thi
CobbS500 nhan thay da s cac kiéu gen elia cac cac gibng ga nay 6 tn s6 xuat hign voi khuynh hudng teong ty gisng
ga thit Cabb500. mic dil tAn s& cla ching c6 thé thap hon hodc cao han so véi gibng ga thit Cobb500 vA két qua cong
cho thdy giira gidng ga Tau vang va ga thit Cobb500 cé mirc da trang ddng gan nhau hon so voi gidng ga Noi.

Chin diém da hinh & bén gen tng vién quan trong da duwoe nhan dién tai cac locus () GB62A (intron 1), T3094C v
C3199T (inbon 4) ctia gen GH, (ii) G565A cla gen GHR, (i) GB56A va C3678T cla gen GHRS, va (iv) C1549T,
T3737C v& A3971G cla gen insulin (Bang 1).
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(84

(g4

Hinh 1. MBu PCR-RFLP cia gan GHR va Insulin 1, San phim c ciia cip m& GHR (hinh trén) va csp mdi Insulin 1 {kinh dud)
Bang 2. Thn s6 alen va kidu gen cla cdc gen (ng vién & cic gibng ga

Kidu gen Alon P
GH1 ( GE62A) AA AG GG A G
Tau véang (n=152) 0,44 045 0,11 0,68 0,43 NS
Dang CTU-LAO1 (n=84} 053 0.39 0.08 0.72 0,28 NS
Déng CTU-BTO01 (n=68) 0,32 0,53 015 0.59 041 NS
Nal (n=38) 6,24 0,42 0,34 0,45 055 NS
Cobb500 (n=32) 0,56 (15 0.13 0,72 0,28 NS
GH2 cc cT ™ < T
Tau vang {n=152) 0,05 033 0.62 0,22 0,78 NS
Dang CTU-LAQ1 (n=84) 6,04 0,29 0,68 0,18 0,82 NS
Déng CTU-BT01 (n=68} 06,07 0,38 0,54 0.26 0,74 NS
Noi (n=38) 6,00 0,14 0,86 007 093 NS
Cobb500 {n=32) 213 033 0,53 0,30 0,70 NS
GH3 (€3199T) cc cr T c T
Tau vang (n=152) 0,05 0,22 0,74 0,15 085 .
Dong CTULAQH (n=54) 0,06 017 0,17 0,14 0,86 .
Dang CTU-BTO1 (n=68) 06,03 0,28 0,69 0,17 0,83 NS
Nol {n=38) 0,07 0,14 0,79 0,14 0,86 -
Cobb500 (n=32) 0,00 0,00 1.00 0,00 1,00 NS
GHR (G565A) AA AG GG A <]
Thu vang (n=152) 6,86 0,11 0.03 0,32 0,08 .
Déng CTU-LAC1 (n=84) 0,89 0,08 0,05 092 0,08 M
Dbng CTU-BTO1 (n=68) 0,82 018 0,00 X)) 0,09 *
N2l (n=38) 1,00 0,00 0.00 1,00 0,00 NS
Cobb500 (n=32) 0,10 017 0,73 0,18 0.82 M
GHSR1 (G85BA) AA AG 66 A [}
Tau ving (v=152) 6,01 0,13 0,87 0,07 0,93 NS
Dang CTU-LAQ1 {n=84) 0,01 017 082 Q.10 0,90 NS
Dang CTU-BTO1 (n=€8) 0,00 0,07 0.93 0,04 0,96 NS
Noi (n=38) 0,00 018 0,82 0,09 0,91 NS
Cobb500 (n=32) 0,00 0.00 1.00 0,00 1.00 NS
GHSR2 { C3678T) cc cT ™ c T
Tau véng (n=152) 0,82 0,18 0.00 9.91 0,09 NS
Déng CTU-LAO1 (n=84) 0,87 0,13 0.00 0,93 0,07 NS
Ddng CTU-BTO1 (n=6€8) 0,76 0,24 0,00 0,88 0,12 NS
Nbi (n=38]) 0,88 0.13 0.00 0,94 0,06 NS
Cobb500 (n=32) 0,58 0,38 0,00 0,76 0,24 M
Insulin 1 (C1549T) cc T L 4 T
Téu véng (n=152) 0,20 0,40 0.40 0,40 0,60 NS
Dbng CTU-LAO1 (n=84) 0,20 0,40 0,39 0,40 0,60 NS
Dang CTU-BTO1 (n=68} 0,18 0.40 041 0,39 0,61 NS
N8I (n=38) 0,13 0,54 033 040 0,80 NS
CobbS00 (n=32) 0,04 0,50 043 0,29 071 NS
Ingulin 2 (T3737C) cc cT T c T
Tau vang (n=152) 0,03 0,28 0.69 0,17 0,83 NS
Dong CTU-LAOT (n=84) 0,01 0.23 0.76 0.13 0,88 NS
Dong CTU-BTC1 (n=68) 0,04 0.35 0.60 Q.22 0,78 NS
Noi (n=38) 003 8,20 0,78 0,13 0,88 NS
Cobb500 (n=32) 0,00 0,48 0,52 0,24 0,76 NS
Insulin 3 (A3971G) AR AG o A b4
Tau vang (n=152} 027 0,53 020 0,53 0,47 NS
Déng CTU-LAO1 (n=84) 027 0,54 0,19 0,54 046 NS
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Dang CTUBTO1 {n=68) 6.26 0,57 032 0.52 0.48 NS
Néx (=38) 0,51 033 015 068 032 NS
Cobb500 (n=32) 0.18 0.84 0,38 0,50 0,50 NS

NS: st sai khac khong c6 ¥ nghia théng ka (P>0,05); *: ¢ sir sai Khac 66 ¥ nghia théng ké (P<0,05)

Béi voi gen GH, kidu gen AA va TT ta] cac didm da hinh GB62A, T3094C va C3199T 6 thn sb xuflt hign cao & cé ba
gidng ga Tau vang, g& Noi va ga thit Cobb500. C4c da hinh clia gen GH dugc nghién ciru rét nhidu tén c4¢ gidng ga
Kkhac nhau va ngurdr ta ciing d3 tim thiy mét 58 két hop gitra c4c tinh trang vd nang suét clia v4t nubi véi cac da hinh
nay. Két qua nghién ciru clia Mehdi va Reza (2612) cho thdy d'ui;m da hinh G662A c6 méi lign két cd y nghia vén khéi
lrgng oo thé ga dia phirong Iranian Fars giai doan 1 va 8 tuan tudi, trang khi 6 cac diém da h‘mr: nam & intron 4 oo méi
quan hé mat thiét vén cac tinh trang vé than thit clia g4 (Yan et al., 2(103), f(ét qua phan tich mdi quan hé gira ci¢ da
tinh nay véi c4c tinh trang than thit clia ga Tau da duge nghién ciru (két qua khéng triah bay trong nghign ciru nay).

Déi véi gen GHRS, kidu gen GG va CC déu c6 tin sb cao trong quan thé guan sat, ngoai ra ta vi trl C3678T ca ba gién,
g déu khong ¢ kiéu gen TT. Cic nghién ciru gl day cho thiy céc diém da hinh ctia gen GHSR lign két véi moy 52
tinh trang gay map mé & ga (Lei et al., 2007). Trong khi d6, & gen insulin ¢4 hai kieu gen CT va TT xut hign vai thn sb
twong dureng nhau tan m&i diém da hinh C1549T va T3737C. Tuy nhién, g4 thit Cobb500 chf 6 duy nhét mgt kidu gen
duy nhat ta TT tai vi ti C3199T cila gen GH va GG & vj Iri GE56A cila gen GHSR.

Bidm khac bist co thé nhan thiy rb rang gitra cac gibng ga dia phuong Viét Nam va ging ga thit Cobb590 14 & vi ti
GS565A ciia gen GHR, kidu gen GG ¢6 tin 6 cao & gidng ga thit Cobb500 (0,73) trong khi d6i véri cac gibng ga dia
phirong 13 kitu gen AA. C4c nghién clu treérc ddy da dic két riing cac diém d6t bién clia gen GHR c6 fign kEt voi tinh
trang cd1 coc clra ga (Bumside et al., 1992) va khéi lirgng oo thé (Feng et al., 1997), diéaf nay 1 biing chirng tnre tifp o
1ién quan dén sy ting trudmg cia ga. Chinh vi vy st khac biét vé kieu gen gilra cic giong ga c6 the 1 sie khac bigt w
da dang di truyén nhdm phi hop vai sie tang tneong v phiét tnén cta chiing va cén phai dwgc lam séng 1.

WKET LUAN

Tir két qua phan tich trén cho thdy cac gen GH, GHR, GHRS va insulin ¢6 sy da dang v& kiéu gen gilra gidng ga Tau
vang, ga Noi va ga thit CobbS00. Vin cac két qua nghién ciru tredc cho thay ¢4c gen ndy 1 nhirng gen (g vién quan
trong @& xac dinh cac déu di truydn cho cac tinh trang vé ndng sust sinh tredng va than thit cia ga. Dy 1 cac img o
gen quan trong lign quan céc tinh brang v nang sudt sinh tredmg va than thit oiia ga. Vi thé, nghian ciru nay 13 co s
cho vigc phan tich rrgl quan hé di truyn gidra kidu gen va cac tinh trang nang suét nhir sinh treding, than thit trén gidng
g4 Tau vang.
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DNA POLYMORPHISMS OF CANDIDATE GENES IN SOME VIETNAMESE
CHICKEN BREEDS

Do Vo Anh Khoa", Nguyen Thi Kim Khang', Nguyen Thi Dieu Thuy®
! Can Tho University

2 Institute of Biotec hnology, Vietnam Academy of Science and Technofogy
SUMMARY

The somatotrephic axis 1s a system of hormonm that contro) and regulate normal growth apd development, these hormones are
necessary to growth, P! and L of the bolism and have i potentials for producing valuably
cconomical traits 1 farm animals. Therefore, the current study bas used 8 specific primer scts to 1dentify DNA single nucleotide
polymorphisms of the candidate genes GH, GHR, GHRS and lnsulin in different chicken breeds raised in Vietnam such as the locat
Tauvang chickens {from two ditferent lines CT1J-LAOL and CTU-BTO1, n=152), the local Noi chickens (0=38) and the commercial
Cobb500 broilers (n=32) These genes are known as the good candidates for growlh performance and carcass quality, egg production
and repraduction in animvals. Therefore, DNA samples extracted frotn breast muscles were used as templates for amplifying specific
gene segments by using PCR method. To identify the single nucleotide polymorphism within the candidate genes, PCR-RFLP in
presence of the specific restriction enzyme was used. The genotypic frequencies obtained at 6/8 marker locus in different chicken
breeds were fixed to Hardy-Weinberg equilibrium by using Chi-square test. These resuls have been opening continuous
investigation on the effects of gones' p on growth and carcass quality ip chicken.

Keywords candidate genes, chicken breeds, single nucleotide polymorphisms, genotype, PCR-RFLP
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