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ANH HUONG CUA PQT BIEN PIEM C1032T TREN GEN
IGFBP2 TREN CAC TiNH TRANG NANG SUAT THIT
O GA TAU VANG

B6 V6 Anh Khoa'
ABSTRACT

The objective of the current research was to analyze association of C1032T polymophism
of the IGFBP2 with carcass yield traits. Therefore, a total of 152 Tau Vang chickens from
two different strains (CTU-LAOI and CTU-BT01) were employed for testing. During the
experiment, the diet for chickens was based on commercial feed of the GreenFeed
Vietham Joint Stock Company. Actually, the CI1032T genotypes were significantly
associated with body length, neck length and leg weight (p<0,05). This polymorphism
was not significantly associated with other carcass traits. Besides that, significant
difference was found for abdomial fat weight (p=0,019) and percentage (p=0,014), which
were highest in the CTU-LAOI strain, in the interaction between polymorphism and male
strains. In general, broilers with the genotype CC showed carcass yield traits higher than
ones with the other genotypes. These results suggested that genotype CC of the IGFBP2
candidate gene could be considered as a SNP-assisted maker for carcass traits in Tau
Vang chicken.
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Title: Effects of C1032T single nucletotide popymorphim of the IGFBP2 gene on meat
yield traits in Tau Vang chicken

TOM TAT

Muc tiéu cia nghién ciru la dé phan tich méi lién két da hinh C1023T gen IGFBP2 véi
cdc tinh trang vé ndng sudt thit ga. Vi vdy, 152 con ga Tau Viang tir hai dong khdac nhau
(CTU-LAOI va CTU-BT01) dwoc diea vio thir nghiém, sir dung thirc dn cia Cong ty Co
phdn GreenFeed Viét Nam. Két qua nghién citu cho thdy cé sw lién két cé Y nghia thong
ké gitta cdac kiéu gen C1032T véi cdc tinh trang vé dai than, dai c6 va khoi lwong diii
(p<0,05). Pa hinh nay khéng anh hwéng dén cdc tinh trang ning sudt thit khac. Bén canh
do, sw khdc nhau cé y nghia dwoc tim thdy doz voi tinh trang vé khéi lwong mé bung
(p=0,019) va ty I¢ mo bung (p=0,014) trong moi fiwong tdc gita kiéu gen va dong trong.
Su tich lity mo cao nhat dioc tim thay ¢ dong trong CTU-LAOI. Nhin chung, nhitng ga
mang kiéu gen CC c¢6 nang sudt thit cao hon ga mang hai kiéu gen con lai CG va GG.
Kiéu gen CC ¢6 thé dwoc xem nhw mt marker di truyén cho tinh trang vé nang sudt thit ¢
ga giong Tau Vang.

Tir khéa: ga Tau Ving, gen IGFBP2, ning sudt thit, lién két

1 PAT VAN PE

Insulin-like growth factors (IGF) 1a mot trong nhitng yéu té diéu hoa cho sy phat
trién, tong hop protein, sy ting sinh va biét hoa & té bao (cell proliferation and
differentiation) (King va Scanes, 1986; Scanes ef al., 1999). O nhimng loai vat khac
nhau, c6 trén 99% phan tir IGF va it nhét 7 loai protein dac hi¢u affinity-binding
proteins, c6 chirc nang diéu hoa hoat dong sinh hoc ctua IGF. Mac du IGF-binding
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protein 3 (IGFBP3) la thanh phan chinh c¢6 kha ning hoat dong tét trong diéu kién
sinh Iy tuan hoan kém co6i (Jones va Clemmons, 1995), nhung IGFBP2 lai 13 yéu t6
nhay cam véi protein khau phan va dong vai trd quan trong trong tién trinh diéu
chinh sy phat trién ¢ gia sac da vi va ga (Kita er al., 2002; Lee et al., 2005). Céu
triic cua gen IGFBP2 dugc bao ton gitta cac loai dong vat hitu nhil va loai chim
(Ehrenborg et al., 1991; Schoen et al., 1995). Gen IGFBP2 ¢ ga dai khoang 38 kb
va toa lac trén nhidm sic thé s6 7 (Schoen ef al., 1995). Gen nay gdm 4 exon ngan
va 3 intron dai, mi héa 275 axit amin va dugc didu hoa boi hormon ting trudng
(Schoen et al., 1995). Biéu hién chinh ciia gen IGFBP2 & ga duoc tim thiy ¢ cac
mod nhu gan, co, than, tim, bu@)ng trirng, ndo, rudt va nhiing mo khac (Schoen et
al., 1995). Su biéu hién IGFBP2 dugc tap trung & vai loai mé & nhitng ga vira cho
an thap hon nhiing ga da cho an trudc d6 2 ngay. Su biéu hién cua IGFBP2 ciing
khac nhau trong nhiing tac dong khac biét vé dinh dudng (Nagao et al., 2001). Dot
bién gen dugc biét nhu 1a mot trong nhitng yéu t6 1am anh huéng dén qua trinh
chuyén ma va dich mi va vi thé co anh hudng dén chirc niang cia protein dwoc ma
hoa boi gen d6. Co dén 35 dot bién diém di duoc nhan dién trong chudi nucleotide
dai 3,578 bp cta gen IGFBP2 tir cic quan thé ga Leghorn, White Recessive Rock,
Taihe Silkies, va Xinghua (Nie ef al., 2005). Mot vai dot bién va haplotype ciing
da dugc nhan dién 1a c¢6 anh hudng dén sy ting trudng va nang sut thit & ga (Lei
et al., 2005; Li et al., 2006). Trong nghién ciru nay, dot bién diém C1032T duoc
chon dé phan tich va danh gi4 mdi quan hé da hinh di truyén véi cac tinh trang vé
nang suat thit & ga Tau Vang.

2 VAT LIEU VA PHUONG PHAP

Nghién cttu dugce thye hién trén 152 con ga Tau Vang thudc 2 dong CTU-LAO1
(n=84) va CTU-BTO! (n=68). Ga thi nghiém dugc cho an thire an cia nhom gidng
ga 16ng mau do Cong ty C6 phan GreenFeed Viét Nam cung cap theo timg giai
doan tu01 khéc nhau. Tat ca ga dugc nudi trong 10ng ca thé trong giai doan 6-13
tuan tubi cho dén khi glet thit (5 V& Anh Khoa, 2012) dé do luong cdc tinh trang
khao sat vé ‘nang suat thit nhu: khoi lugng sdng (KLg), khdi luong sau cat tiét
(KLscr), khdi lwong sau nhd 16ng (KLgyy), dai than (DT), dai ¢ (DC), goc nguc
(GN), sau tc (SU), dai we (DU), dai dui (DD), cao ban chan (CBC), khéi lugng
than thit (KLry), khdi lvgng md bung (KLyg), cao dau (CD), rong dau (RD), khoi
luong cd (KLc), khéi lugng long (KLy), khéi lugng da day (KLpp), khéi luong tim
(KLT), khéi lwong gan (KLg), chidu dai rut non (CDgy), chiéu dai manh trang
(CDyr), khéi lugng we (KLy), khdi lugng thit we (KLpy), khéi lugng da tc
(KLpy), khdi luong xuwong e (KLyy), khdi luong dui (KLp), khdi lwong thit dui
(KL1p), khéi luong da dui (KLpp), khdi lwong xuwong dui (KLxp) va khéi luong
ban chan (KLpc). Cac chi ti€éu khao sat va phuong phap tinh ti 1€ theo mo ta cua
D6 Vo Anh Khoa et al. (2012b).

DNA dugc trich tir mau mé co tre/dui bang phuwong phéap ethanol-chloroform (D
V5 Anh Khoa et al., 2012a). Da hinh di truyén tai dot bién diém C1032T da duoc
phat hién trén exon 2 nhd vao sy nhan dién ctia enzyme gigi han Eco72l va k¥
thuat PCR-RFLP (D3 V5 Anh Khoa et al., 2012a). Dot bién diém nay ciing di
duoc nhén dién trong cac nghién ciru trude day (Li et al., 2006; Lei et al., 2005).
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S6 liéu duoc phan tich theo mé hinh tuyén tinh tong quat GLM (phan mém
Minitab ver 13.2) sau: y;; = p + A; + Bj + (A*B);; + & (u 1a trung binh chung, A; la
anh huéng cua kiéu gen (i=1-3), B; la anh hudng cua gidi tinh hoac dong tréng
(=1-2), (A*B); la tuong tac gitra kleu gen va gidi tinh hodc dong trdng, g la
sai s0).

3 KET QUA THAO LUAN
3.1 Anh huéng cia kiéu gen

Nghién ctru da phat hién dot bién C1032T (Genbank: AY 326194) trén intron 2
dugc nhén dién bang enzyme phén cét gioi han giéi han Eco72I (sau day dugc goi
tat la dot bién Eco hay kiéu gen Eco), c6 anh huong dén céac chi tiéu vé dai than,
dai c6 va khéi Iuong dui (p<0,05). Nhimg ga mang kiéu gen dong hop tir CC ¢cb
dai than, dai c6 va khéi luong dui cao hon ga mang kiéu gen di hop CG va dong
hop GG (Bang 1). Piéu nay ngu y rang, alen C dong vai tr0 quan trong trong kiém
soat cac tinh trang nay, ddc biét la khdi luong dui. Thém vao do, két qua nghién
ctru ciing cho thay rang kh01 luong dui co thé duoge quyét dinh boi khung xwong va
chiéu dai dui. Vi vay, mdi tuong quan gitra cac tinh trang ndy s& dugc phan tich
trong nhiing nghién ctru sau.

Ngoai ra, sy khac biét gan co y nghia thong ké giita cac kiéu gen vé cac chi tiéu
KLS (p:0,088)7 KLSCT (p:05094)3 DD (p:O,’061)5 KI—"TD (p:05058)7 KLDD (pzovoss)a
KLgc (0,078). Nhitng chi tiéu nay cling chiém wu thé¢ & nhém ga mang alen C.

Nghién ctru cua Lei ef al. (2005) cling da chi ra sy anh hudng cua da hinh C1032T
dén khéi lugng cta ga lac méi no, khdi lugng ga 1-4 tuan tudi nhung khong anh
hudng dén khéi lugng 35-90 ngay tudi. Bén canh d6 Li et al. (2006) cling cho rang
da hinh nay c6 anh huong dén khbi luong song 1-12 tuan tudi, trong do g4 mang
kiéu gen CC luén cho khéi luong cao nhit qua cac giai doan so véi cac kiéu gen
con lai. Piéu nay cting thiy rd trén quan thé ga Tau Vang mac du sy khac nhau vé
khéi lugng song gitra cac kiéu gen chi dung lai ¢ murc gan c6 ¥ nghia thong ké
(p=0,088) va kiéu gen CC ciing t ra ndi tréi hon vé tinh trang nay.

Ngoai ra, su khac biét vé da hinh Eco véi céc tinh trang md bung va khung xuong
cling duoc tim thay ¢ dong F2 White Recessive Rock x Xinghua. Ga mang kiéu
gen CC c6 khoi lugng md bung cao nhét, trong khi gia tri cao nhit vé khung
xuong thi thudc vé ga mang kiéu gen TT (Let et al., 2005). Khuynh huong biéu
hién khéi lwong m& bung giita cac kiéu gen & ga Tau Vang ciing giong nhu két qua
nghién ctru cia Lei et al. (2005) mic du khong co su khac biét ¥ nghia thong ké.
Thém vao d6, khdi lugng xuong dui va cao ban chan ¢ ga CC cao hon ga CT va
TT. Diéu nay c6 thé rit ra rang, nhitng ga cao chan s& cho khdi luong dui 1on.
DeKoning et al. (2003) chi ra ving QTL vé khdi lugng than thit tir marker
MCWO0030 dén MCW0236 (twong tng ving 2,3-29 Mb) trén nhiém sic thé 7,
dang chira IGFBP2 gen (23-24 Mb) & ga. Vi vay c6 thé xem IGFBP2 nhu mot gen
ung cur vién cua QTL cho sy tang trudng.
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Bing 1: Anh hwéng ciia kiéu gen Eco 1én tinh trang ning suit thit

CC CT TT P
KL song, g 1680,76+72,24 1554,89+58,26 1565,71+46,76 0,088
KL sau cét tiét, g 1592,74+69,25 1471,25+55,86 1490,29+44,82 0,094
TLKL sau cit tlet % 94,84+0,78 94,78+0,63 95,32+0,50 0,979
KL sau nhd 16ng, g 1465,75£64,15 1370,84451,74 1384,90+41,52 0,130
TLKL sau nhd 16ng, % 87,28+0,99 88,260,830 88,54+0,64 0,677
Dai than, cm 37,27°40,82  35,84%10,66 35,43°£0,53 0,033
Dai ¢d, cm 16,67%:0,64 15,62°+0,51 15,75°£0,41 0,029
Goc nguc, do 64,98+1,77 66,61+1,43 66,17+1,15 0,950
Sau trc, cm 9,28+0,41 9,28+0,33 9.21+0,26 0,872
Dai trc, cm 11,66+0,31 11,25+0,25 11,23£0,20 0,287
Dai dui, cm 22,02+0,38 21,28+0,31 21,20+0,25 0,061
Cao ban chan, cm 8,94+0,21 8,75+0,17 8,57+0,14 0,370
KL than thit, g 1148,30£53,90 1062,72+43,48 1047,78434,89 0,140
TLKL than thit , % 68,43+1,25 68,32+1,01 66,98+0,81 0,503
KL m& bung, g 44,80+7,07 38,07+5,70 36,34+4,58 0,837
Ti 16 m& bung, % 3,10+0,44 2,71£0,36 2,58+0,29 0,906
Cao diu, cm 2,85+0,08 2,754+0,07 2,70£0,05 0,357
Rong diu, cm 3,05+0,07 3,02+0,05 2,9440,04 0,362
KL cd, g 116,07+6,46 106,78+5,21 110,64+4,18 0,166
KL long, g 160,47+8.82 147,61+7,11 151,95+5,71 0,249
KL da day, g 29,3942.52 27,67+2,03 27,77£1,63 0,147
KL tim, g 9,81+0,76 9,05+0,61 9,35+0,49 0,737
KL gan, g 34,60+3,20 32,4642.58 33,78+2,07 0511
Chiéu dai rudt non, cm 131,54+4,64 127,06+3,68 128,1942.98 0,272
Chiéu dai manh trang, cm 16,01+0,63 15,40+0,50 15,60+0,40 0,812
KL i, g 256,05+13,78  248,87+10,93  240,90+8,87 0,499
TLKL trc, % 22.,330,65 23,34+0,52 22,96+0,42 0,238
KL thit trc, g 158,7249,52 151,30+7,55 148,63+6,12 0,400
TLKL thit trc, % 62,17+2.,01 60,97+1,60 61,59+1,29 0,272
KL da tc, g 34,6843,49 33,7242.77 32,79+2,25 0,625
KL xuong Gc, g 62,65+6,44 63,85+5,11 59,48+4.14 0,320
KL dui, g 391,81417,34  355,83%°+£13,75 349,72°+11,16 0,044
TLKL dui, % 34,21+0,66 33,30+0,52 33,1540,42 0,480
KL thit dui, g 254,08+12,77  231,63+10,13  226,10+822 0,058
TLKL thit dui, % 64,99+1,23 65,26+0,97 64,86+£0,79 0,355
KL da dui, g 46,6143,55 42314281 41214228 0,055
KL xuong dii, g 91,1245,94 81,89+4,71 82,42+3.82 0,188
KL ban chan, g 78,2043.92 72,1443.11 69,83+2,53 0,078

KL: khéi lwong, TLKL: ti I¢ khéi lwong, Cdc chi a,b,c trén ciing mgt hang giong nhau thé hién sw khéc nhau

khéng cé y nghia thong ké

Tom lai: tai dlem dot bién Eco, ga mang kleu gen CC c6 nang suét thit tot nhat, va
alen C c6 tiém ning de ci tién nang suat thit & ga Tau Vang. Vi vay, tang ti 1¢
kiéu gen CC trong quan thé ga Tau Vang s& gitp nang cao ning suét thit cling nhu
kha ning san xuit ciia ga Tau Vang, mot trong nhiing giai phap k¥ thuét hiru hiéu
nhim ting hiéu qua kinh té trong chan nuéi.
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3.2 Anh huéng giira twong tac gen va gioi tinh

Két qua phan tich cho thdy khong c6 sy khac biét c6 y nghia vé sy tuong tac giira
kiéu gen va gidi tinh 1én cac tinh trang vé ning suat thit & ga Tau Vang. Sy khac
biét gan c6 y nghia thdng ké duoc tim thiy & tinh trang vé ty 18 khi lugng sau nhd
16ng (p=0,075) va ty 1& khdi lwong tc (p=0,099) (Bang 3).

Biang 2: Anh hwéng ciia Kiéu gen Eco 1én tinh trang ning suit thit dong tréng

CC CT TT P

KL séng, g 1698,23+68,40 1626,09+55,32 1692,35+47,12 0,083
KL sau cét tlet g 1617,88+64,79 1554,59+52,40 1604,06+44,64 0,116
TLKL sau cit tiét, % 95,46+0,65 95,76+0,52 94,90+0,44 0,153
KL sau nh 1ong, g 1517,22+59,91 1456,68+48.46 1503,17+¢41,28 0,100
TLKL sau nhd 16ng, % 89,55+0,83 89,76+0,67 88,96+0,57 0,250
Dai than, cm 37,77+0,71 36,93+0,58 36,40+0,49 0,150
Dai ¢b, cm 16,92+0,54 16,09+0,44 16,17+0,37 0,154
Goc nguc, do 65,71x1,51 65,21+1,22 66,33+1,04 0,876
Sau e, cm 9,17+0,42 9,33+0,34 9,37+0,29 0,963
Dai tre, cm 11,68+0,29 11,73+0,23 11,60+0,20 0,517
Dai dui, cm 22,56%0,35 22,13+0,28 22.27°+0,24 0,048
Cao ban chan, cm 9,31+0,17 9,08+0,14 9,01+0,12 0,189
KL thén thit, g 1169,77+47,63 1115,47+38,53 1147,33+£32,82 0,066
TLKL thén thit , % 68,97+0,79 68,63+0,64 67,87+0,54 0,242
KL m& bung, g 37,61+6,08 32,86+4,92 39,03+4,19 0,397
Ti 1é m& bung, % 2,43+0,36 2,18+0,29 2,56+0,25 0,432
Cao dau, cm 2,9140,07 2,85+0,06 2,87+0,05 0,469
Rong dau, cm 3,19+0,05 3,13+0,04 3,11+0,04 0,305
KL cb, g 122,88+5,70 117,57+4,61 119,4843,93 0,162
KL long, g 151,43+7,79 147,72+6,30 158,64+537 0,391
KL da day, g 31,4242,08 29,03+1,68 28,66+1,43 0,093
KL tim, g 10,000,71 10,04+0,57 10,3240,49 0,571
KL gan, g 33,12+2,97 31,92+2.40 37,4142,05 0,365
Chiéu dai rudt non, cm 129,97+4,34 126,96+3,51 127,43£2,99 0,416
Chiéu dai manh trang, cm 15,7440,59 15,86+0,48 15,46£0,41 0,793
KL uc, g 240,75+12,99 241,90+10,51 252,78+8,95 0,671
TLKL tc, % 20,54°+0,55 21,70%+0,44 22,02*0,38 0,038
KL thit e, g 148,78+8,035 145,1346,31 147,0845,13 0,451
TLKL thit trc, % 60,64+1,41 59,42+1,11 59,6240,90 0,721
KL da e, g 31,11+2,89 31,26+2,27 33,20£1,85 0,681
KL xuong tic, g 65,61+4,38 67,86+3,83 65,4943,12 0,696
KL dui, g 395,99+16,68 372,39+13,10 372,18+10,65 0,060
TLKL dui, % 34,75+0,53 33,99+0,42 33,92+0.34 0,268
KL thit dui, g 254,70+11,82 240,13+9,28 238,77+7,55 0,070
TLKL thit dui, % 64,38+1,03 64,610,381 64,14+0,66 0,339
KL da dui, g 44 42°+2 90 41,76°+2,28 42,69°+1,85 0,050
KL xuong dui, g 96,87+6,00 90,50+4,71 90,72+3,.83 0,198
KL ban chén, g 82,79+4.46 78,09+3,50 74,64+2.85 0,170

3.3 Anh huéng cia dong trong

Nghién ctru ciing chi ra sy khéac biét ¢6 ¥ nghia thong ké vé cac tinh trang dai dui
(CC>CT>CT) (p=0,048), ty 1& khéi lugng e (TT>CT>CC) (p=0,038) va khi
luong da dui gitta nhimg ga tréng c6 kiéu gen Eco khac nhau. Trong khi do, cac
chi s6 do vé khoi luong than thit (p=0,066), khéi lugng dui (p=0,06) va khéi lugng
thit dui (p=0,07) c6 su khac biét gan c6 ¥ nghia théng ké giita cac kiéu gen. RS
rang 1a ga tréng CC c6 dui dai nhét va vi thé khéi lugng dui va thit dui ciing nhiéu
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nhat. Khéi luong thén thit & ga trong CC ciing ning hon ga tréng CT va TT. Tuy
nhién, ga trong CC lai c6 ti 1¢ khdi lugng {rc nhé nhat nhung thit tc lai nhidu hon
(Bang 2). Kiéu gen CC co thé nhan dién nhu mot marker SNP cho tinh trang vé
nang suét thit & ga trong glong Tau Vang.

Khao sat sy tuong tac gilra kleu gen Eco va dong ga tréng nhan thay c6 su khac
biét co ¥ nghia thong ké Ve khdi lwong md bung (p=0,019) va ty 1¢ m& bung
(p=0,014). Nhitng con ga trong CTU-BTO01 mang kiéu gen CC c6 s do vé& khdi
luong m& bung va ty 16 m& bung cao nhét (Bang 4).

4 KET LUAN

Nghién ctru di xac lap dwoc mdi lién két da hinh di truyén tai dot bién diém
C1032T v&i mot sb tinh trang vé nang suat thit & ga Tau Vang nhu dai than, dai cd
va khoi luong dui (p<0,05). Kiéu gen CC dugce nhan dién nhu la yéu t6 quan trong
trong kiém soat cac tinh trang vé ning sut thit. Tuy nhién, can thiét lap cac thi
nghiém trong diéu kién va trang thai dinh dudng khac nhau dé hiéu r5 hon vé vai
trd va chirc ning cua gen IGFBP2 vé su biéu hién ddi voi nhing tinh trang nay.
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