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Gen cGH va cGHR déng vai trd quan trong di v6i cac tinh trang san xuit ciia ga. Nghién ciru dwoc thye
hi¢n nhim xic dinh tinh da hinh don nucleotide (SNPs) tai vi tri da hinh G1705A (gen cGH-int3), G3037T
(gen ¢cGH-int4) va vi tri 561 trong san phidm khuéch dai PCR (gen cGHR-int2) trén quin thé giéng ga
Moéng Tién Phong bang ki thuat PCR-RFLP két hop véi gidi trinh tw gen. Két qua nghién ciru cho thay,
tinh da hinh tai locus cGH-int4 1a cao nhét véi tan s kiéu gen GG, TGvaTT lan Iwgt 14 0,361, 0,213 va
0,426; twong tng véi tin s6 alen cGH-int4/Bsh12361/G la 0,468 va cGH-int4/Bsh12361/T 1a 0,532. Pa hinh
tai locus cGH-int3 dwgc tim thiy trong quén thé 1a thip hon véi tan s6 alen cGH-int3/EcoRV/G (0,92) va
c¢GH-int3/EcoRV/A (0,08), trong khi do, tai locus cGHR-int2 da khong phat hién tinh da hinh trén gen
(100% c4 thé ga nghién ciru déu mang kiéu gen cGHR-int2/HindIII+/+). Céc két qua nay 1a co s& dé tiép
tuc nghién ctru vé mdi quan hé giira tinh da hinh di truyén cac gen ¢cGH, cGHR véi nhirng tinh trang sinh

trudng va sinh sin ciia ga Méng Tién Phong nhim lya chon dwgc nhirng quén thé ga c6 ning suit cao.

Tir khoa: da hinh gen, ga Mong Tién Phong, gen cGH, gen cGHR va hormone sinh truwong o ga.

Chi s6 phén loai 4.2

pat van de

O ga, gen ¢cGH nam & phan cudi trén canh dai cua
nhiém séc thé s 1, gdm 5 exon va 4 intron véi chiéu
dai toan bo 1a 4,1 kb [1, 2]. Cac san pham cua gen quy
dinh cac hormone ting truong ga (cGH) bao gdm mot
phéan tir protein hoan chinh vdi 191 axit amin va mot
chudi polypeptit tin hiéu véi 25 axit amin [1, 3]. Gen
¢GHR c6 kich thugc trén 71 kb nam & nhiém sic thé
gidi tinh Z, chita 9 exon va 8 intron [4]. San pham do
2 gen nay ma hoa da dugc coi 1a cac nhan té co ban
thugc truc kich thich sinh dudng diéu khién su sinh
truong va phat trién & ga.

DPa hinh don nucleotide - SNPs (Single Nucleotide
Polymorphisms) trén gen cGH da dugc chiing minh c6
lién két chit ché véi cac dac tinh than thit, toc do tang
truong va chat lwong thit xé [3, 5, 6], khdi lugng co thé
va tang truong xuong, ty 1¢ thit dui, san luong trang
[7], kha nang khang bénh, lugng chit béo ¢ bung, ham
lwong chét béo tho cua cac co nguc, ty 18 dp nd cua ga
[8]... Bén canh d6, cac nghién ctru da hinh SNPs trong
gen cGHR ciing dd chtg minh c6 lién quan dén toc do
tang truong va tich tu m& ciia cac gidng ga hudng thit
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nhanh hon cac gidng hudng triang [5, 9].

Tai Viét Nam, trong mot vai nim gan day, da hinh
cac gen cGH va ¢cGHR budc dau duoc nghién trén cac
gidng ga Tau Vang, Noi, Mia, Choi lai va Ri [10-12].
Céc tac gia cling dé xuét can tiép tuc danh gia tinh da
hinh cac kiéu gen va tan sb cac alen clia cac gen nay
trén cac gidng ga ndi khac dé lva chon nhiing t6 hop vi
tri da hinh c6 tiém nang lién két v6i cac tinh trang san
xuat mong mudn & ga.

Ga Mong Tién Phong 1a giéng ga dia phuong nguyén
ching, hudng thit véi nhiéu wu diém nhu: chén to, thit
chac, thom, da gion, trimg thom ngon... Tuy nhién dén
nay chua c6 cong bd nao trén dbi tugng ga nay vé tinh
da hinh cac gen ¢cGH va ¢cGHR ciing nhu mbi tuong
quan véi cac tinh trang san xuét cta ga. Vi vay, két qua
xac dinh tinh da hinh cac gen cGH va cGHR ciing nhu
xéc dinh tan s6 kiéu gen va tin s alen trong nghién ciru
cua chung t01 gop phan tao tién dé cho cac nghién ctru
tiép theo vé mdi twong quan giira da hinh cac gen cGH
va cGHR ddi v6i cac tinh trang nang sudt sinh truong va
sinh san ctia gd Méng Tién Phong nham luya chon dugc
nhiing quan thé ga c6 ning suét cao.
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The evaluation on the polymorphism
of ¢cGH and ¢cGHR genes
in the Mong Tien Phong chickens

Summary

The chicken growth hormone (cGH) gene and
the chicken growth hormone receptor (cGHR)
gene play a crucial role in production the traits of
chicken.The objective of the research is to identify
the single nucleptide polymorphisms (SNPs) at
the positions: G1705A in cGH-int3, G3037T in
cGH-int4, and 561 in cGHR-int2 (amplified-
PCR product) in Mong Tien Phong chicken
populations by the PCR-RFLP technique and
gene sequencing. The research results indicated
that the polymorphism at the locus cGH-int4
was highest, and the genotype frequencies of
GG, TG, and TT were observed as 0.361, 0.213,
and 0.426, respectively. Consequently, cGH-int4/
Bsh12361/G and T allele frequencies were 0.468
and 0.532, respectively. The polymorphism at
the locus ¢cGH-int3 was found lower with the
cGH-int3/EcoRV/G allele frequency of 0.92 and
the cGH-int3/EcoRV/A allele frequency of 0.08.
Whereas, no polymorphism was detected in the
locus cGHR-int2 since all tested chickens carried
c¢GHR-int2/HindIII+/+ genotype.

Keywords: ¢cGH gene, cGHR gene and chicken
growth hormone, genetic polymorphisms, Mong
Tien Phong chicken.

Classification number 4.2

Vat liéu va phuong phap nghién cuu

Vit liéu

144 miu mau lay tir tinh mach canh cua 144 cé thé
ga Mong Tién Phong 20 tuan tudi. Trong d6, s6 mau
ADN str dung dé phén tich diém da hinh G1705A trén
doan gen cGH-int3 1a 144 mau; diém da hinh G3037T
trén doan gen cGH-int4 1a 94 miu va s mau ADN
phan tich diém da hinh tai vi tri 561 trong san pham
PCR nhan doan gen cGHR-int2 14 100 mau.

Phuwong phap nghién ciru

Phirong phdp tach chiét ADN tir méu ga: ADN tong
s6 tir mau ga duoc tach chiét bang bo kit (GeneJET
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Genomic ADN Purification, Thermo Scientific) theo
huéng dan ciia nha san xuat.

Phan vng PCR nhan cac dogn gen quan tam:

- St dung cip mdi: cGH-int3-F (5’- TCC CAG
GCT GCG TTT TGT TAC TC - 3°) va cGH-int3-R
(5’ - ACG GGG GTG AGC CAG GAC TG - 37) dugc
thiét ké dé nhan doan gen ¢GH c6 kich thudc 429 bp
tir pos.2116 dén pos.2544 trén nhidm sic thé s6 1 & ga
(GenBank: AY461843).

- St dung cdp modi: ¢cGH-int4-F (5’- CCC AAC
AGT GCC ACG ATT CCA TG - 3’) va ¢cGH-int4-R
(5’- TGC GCA GGT GGA TGT CGA ACT TG - 37)
duoc thiét ké dé nhan doan gen ¢GH c6 kich thudc 483
bp tir pos.3312 dén pos.3794 trén nhiém sic thé s6 1 &
ga (GenBank: AY461843).

- St dung cip moi: cGHR-int2-F (5’- GGC TCT
CCA TGG GTA TTA GGA - 3°) va cGHR-int2-R (5°-
GCT GGT GAA CCA ATC TCG GTT - 3°) duoc thiét
ké dé nhan doan gen cGHR c6 kich thudc 718 bp trén
nhiém sic thé gidi tinh Z & ga [9]. Thanh phan cac phan
(g v6i tong thé tich 25,0 pl bao gdbm: H,0 14,2 pl,
Buffer (10X) 2,‘5 ul, MgClL, (25 mM) 1,5 pl, QNTPS (2
mM) 2,5 pl, moi xudi (10 pmol/pul) 1,0 ul, moi nguoc
(10 pmol/ul) 1,0 ul, hot start Taqg DNA Polymerase (5
u/ul) 0,3 pl, ADN khuén 2,0 pl.

Phan tng PCR dugc tron ky bang pipet trudc khi
dua vao may nhan gen Thermal - Cycler, stt dung chu
trinh nhiét véi cac giai doan nhu sau:

Giai doan Giai doan chinh Giai doan

khoi dau | pidy tinh Giin mdi Kéo dai | hoan thanh
Nhiét do 95°C 94°C 59 hogc 62°C* 72°C 72°C
Thoi gian 10 phut 30 giay 40 giay 30 giay 5 phat
S6 chu ky 1 35 1

* Poan gen cGH-int3 va cGH-int4: nhiét do gd:n m&:i 62'C

*Poan gen cGHR-int2: nhiét dé gan moi 59°C

Phan wng RFLP xac dinh da hinh cdac doan gen

quan tam: phan tng dugc thyc hién véi sy tham gia

clia cac enzyme cét gidi han EcoRV c¢6 trinh ty nhan

biét va cit GAT/ATC, Bsh12361 (CG/CG), HindIII (A/

AGCTT) nham phat hién da hinh cac doan gen tuong

ung cGH-int3, cGH-int4 va cGHR-int2 dugc nhan Ién
thanh cong.

Thanh phan phan tmg véi tong thé tich 20 pl, bao
gom: H,O 5,0 ul, Buffer phu hop (10X) 2,0 ul, Enzyme
gi6i han phit hop (10 U/ul) 1,0 pl, san pham PCR 12,0 pl.
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Phan tng duoc tron ky bang pipet, sau d6 o cit ¢
37°C trong thoi gian t6i thiéu 4 gioy (c6 thé i qua dém)
trude khi kiém tra trén gel agarose 1,5 hodc 2,0% tuy
theo kich thugc san pham cat. Két qua dugc phan tich
dudi anh sang UV ¢ budc song 256 nm, st dung may
chup dnh GelDoc va phan mém Dolphi - DOC.

Phuwrong phap giai trinh ty gen: qua trinh giai trinh
tu duoc tién hanh tuan ty theo 4 budc bao gom: (a)
Phan tng sequencing duoc thuc hién theo quy trinh
bd Kit BigDye Terminator V3.1 Cycle Sequencing,
(b) Lam sach sau sequencing stir dung bd Kit BigDye®
XTerminator™ Purification, (c) Tién hanh giai trinh ty
trén may AB3130 cia hang AB dugc thuc hién theo
module BigDye® XTerminator™ Sequencing (website
hd tro www.appliedbiosystems.com/support), sir dung
POP7 va Capillary loai 3130 va 3100 (Avent Capillary
Array - 36cm) va (d) Phan tich dir li¢u giai trinh ty st
dung phan mém chuyen dung Bioedit v7.2.5 tai Phong
thi nghiém trong diém cong nghé té bao dong vat, Vién
Chan nuoi.

Phuong phdp xdc dinh tan sé kiéu gen va tan sé
alen cac doan gen cGH va cGHR nghién curu:

+ Tan s6 kiéu gen duoc tinh theo cong thirc:

N S6 ca thé mang kiéu gen tuong (ing
Tan so kiéu gen =

Tong s0 ca thé trong quan thé

+ Tan s6 alen A ky hiéu 1a f(A) duoc tinh theo cong
thue:

f(A)=f(AA) + 1/2 fAB) + 1/2 f(AC) + ... + 1/2 f(AN)

Trong do: f(AA) 1a ‘tﬁn s§ xudt hién kiéu gen §6ng
hop tir alen A trong quén thé; f(AB)... f(AN) la tan so
xuat hién cac ki¢u gen di hop cua alen A véi cac alen
khac.

S6 liéu duoc xir Iy bang phan mém Microsoft exel.
Két qua va thao ludn

Xdc dinh da hinh kiéu gen cGH va cGHR sir dung
ky thudt PCR-RFLP

Céc phan tng PCR duoc t6i uu hoa va cac doan gen
quan tam dugc nhan 1€n thanh cong, dam bao cho viéc
xac dinh da hinh cac doan gen cGH-int3, cGH-int4 va
cGHR-int2 bang phéan ttng RFLP, str dung lan luot cac
enzyme cat giéi han EcoRV, Bsh1236] va HindIIL Két
qué cu thé nhu sau:

DPbi véi doan gen cGH-int3, san pham PCR (429
bp) dugc cat bang enzyme gidi han EcoRV (GAT/
ATC) nham phat hién da hinh G1705A thudc intron
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3 [3]. Két qua duoc kiém tra bang dién di trén gel
agarose 1,5%. Hinh anh trén dién di do cho thay 3 kiéu
gen GG, GA va AA déu xuat hién trong quan thé ga
nghién ctru (hinh 1).

GG GG GG GG GG GG GG GG M GG GA AA GG GG GG AA PCR

Hinh 1: da hinh doan intron 3 ciia gen ¢GH duoc cit boi enzyme gidi han EcoRV

Dbi v6i doan gen cGH-int4, san pham PCR (483
bp) sau d6 duoc cit bang enzyme gidi han Bsh1236]
nham phat hién da hinh G3037T thudc intron 4 [3]. Két
quéa duoc kiém tra bang dién di trén gel agarose 1,5%.
Hinh anh trén dién di 6 cho théy 3 kiéu gen TT, TG va
GG déu c6 mit trong quan thé (hinh 2).

Hinh 2: da hinh doan intron 4 cua gen cGH dwoc cdt béi enzyme gioi han Bsh12361

Déi voi doan gen cGHR-int2, san pham PCR (718
bp) duogc cit boi enzyme HindIII nham phat hién da
hinh tai vi tri 561-PCR, két hop voi 1 diém cat tai vi
tri 314 trong san pham PCR, tao thanh 2 alen va 3 kiéu
gen. Két qua trén dién di do (2% agarose) cho thay tat
ca cdc mau déu chtra vi tri cit 561 intron 2 cua doan
gen cGHR, din dén 100% ca thé ga Mong Tién Phong
nghién ctru déu mang kiéu gen dong hop HindIII+/+
(hinh anh khong trinh bay).

Tan so kiéu gen, tan so alen ciia cdc da hinh kiéu
gen cGH va cGHR

Vi tri ¢cGH-intr4/Bsh1236] ¢6 tinh da hinh cao nhit
v6i tan s kiéu gen GG 12 0,361; TG 12 0,213 va TT la
0,426; tan s6 alen G 12 0,468 va alen T 1a 0,532. Tinh
da hinh tai diém c¢GH-int3/EcoRV thép hon, cu thé tan
s6 kiéu gen GG 1a 0,847 cao hon tan s6 kiéu gen GA
(0,139), tan sb kiéu gen AA (0, 014) rat thap trong quan
thé. Tai diém da hmh ndy, cc tan s alen c6 sy chénh
1éch rét cao, tan s6 cac alen trdi G va alen 1an A tuong
tmg 14 0,92 va 0,08; dic biét trong tong s 144 mau
ADN, chi ¢6 2 mau mang kiéu gen AA. Trong khi d6 tai
vi tri cGHR-int2/HindIII khong phat hi¢n tinh da hinh
trén intron 2 gen cGHR, 100% ca thé ga phén tich déu
¢6 kiéu gen HindIII+/+.
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Bdng 1: tan s6 kiéu gen va tan sé alen gen ¢cGH va cGHR trén quan thé ga
Mong Tién Phong

Locus Tén s6 kiéu gen Tén sb alen
AA GA GG A G
c¢GH-int3/EcoRV
0,014 0,139 0,847 0,08 0,92
TT TG GG T G
c¢GH-int4/Bsh12361
0,426 0,213 0,361 0,532 0,468
-/- +/- ++ - +
c¢GHR-int2/HindIII
0 0 1 0 1

Két qua nghién ctru ctia Nie va cs (2005) [3] vé tinh
da hinh gen cGH-int3/EcoRV va c¢GH-int4/Bsh12361
cling khang dinh, tinh da hinh tai diém G1705A trén
cGH-int3 thap hon tinh da hinh tai diém G3037T trén
cGH-int4. Tai diém da hinh G1705A véi tan sb kiéu
gen dong hop troi (GG) 1a 0,772, cac kiéu gen (AA va
GA) chiém 0,228; tan s6 alen A 13 0,134, tan sb alen G
12 0,866. Su chénh 1éch 16n vé tan s alen tai diém da
hinh nay pht hop véi két qua nghién ciru ciia chung toi.

Tai 2 vi tri da hinh nay, trén gidng ga Mia, ga Choi
lai va ga Ri, nhom tac gia Luu Quang Minh va cs
(2016) [12] ciing chi ra tan s6 alen G tai diém da hinh
G1705A trén cGH-int3 & ga Mia (0,955), ga Choi lai
(0,93) va ga Ri (0,927), twong tu nhu tan sb alen G
cua ga Mong Tién Phong (0,92) trong nghién ctu ctia
chung t6i. Tai diém da hinh G3037T trén cGH-int4 tan
sd alen T va alen G twong tng & ga Mia (0,31 va 0,69),
ga Choi lai (0,495 va 0,505) va ga Ri (0,293 va 0,707),
trong khi két qua nghién ctru ctia chung t6i trén d6i
tuong ga Mong Tién Phong, tan sb alen T (0,532) cao
hon tan s6 alen G (0,468).

Tai vi tri cGHR-int2/HindIII trén giéng ga ban dla
Trung Qudc, Li va cs (2008) [13] dé chi ra rang tan s6
alen "+" 12 0,9935 va tan s6 alen "-" 12 0,0065. Két qua
nay cling twong tu nhu nghién ctru cua B. Enayati va cs
(2011) [14] trén gidng ga Mazandaran, tan sb alen "+"
12 0,99 va tan sb alen "-" 12 0,01. Diéu dic biét trong
cac két qua cong bd trén 1a khong co kiéu gen di hop
nao dugc xac dinh. Trén giéng ga Tau Vang, da hinh
cGHR-int5 va stir dung enzyme gidi han Eco72l, nhom
tac gia PO V5 Anh Khoa (2014) [11] dé cong bd tan
s6 alen A 12 0,92, tn sb alen G 14 0,08; trong khi d6 &
quan thé ga Noi, tac gia nhan thay c6 100% tan s6 alen
A trong quan thé. So sanh véi két qua clia cac tac gia
trén, chung toi nhan thdy, tan sd kiéu gen HindIII+/+
va tan s6 alen HindIII+ chiém mot ty 16 rat cao trong
céc quan thé ga ban dia. Noi cach khac, co rat it alen
HindIII- t6n tai trong cac quan thé ga ban dia trén thé
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gidi va Viét Nam. D6i voi ga Mong Tién Phong trong
thi nghiém ctia chung t6i khong xac dinh dugc tan sd
alen HindIII- trong quan thé.

Nhu vay, trén dbi tugng ga Moéng Tién Phong da
hinh tai 3 vi tri trén la khac nhau. Tinh da hinh cao
nhat & vi tri G3037T trén doan gen cGH-intr4, vi tri
G1705A trén doan gen cGH-int3 c6 tinh da hinh thap
hon. Pac biét, ching t61 khong phat hién tinh da hinh &
vi tri 561 PCR nhan doan gen cGHR-int2. Vi vay, viéc
nghién ciru sang loc danh gi4 da hinh kiéu gen lién két
v6i céc tinh trang san xuat cu thé cua ga 1a can thiét
trede khi di sdu vao nghién ctru anh hudng cta ching
dén cac tinh trang quan tam.

Két qua gidi trinh tw gen cGH

Dé khang dinh két qua xac dinh da hinh kiéu gen
bang cach sir dung k§ thuat PCR-RFLP bdi cac enzyme
tuong Gmg nhu trén 1a chinh xac va hon nita dé danh
gid mirc do tuong dong vé trinh ty cic doan gen nay
trong quan thé ga nghién ctru, chung t6i tién hanh giai
trinh ty cac doan gen cGH-int3 va cGH-int4. Do trén
doan gen cGHR-int2 khong xac dinh duoc tinh da hinh
tai diém nghién ciru, nén chung t6i khong tién hanh
giai trinh ty doan gen nay. Két qua giai trinh tu cac
doan gen cGH-int3 va cGH-int4 duoc thé hién tuong
ung trong hinh 3 va 4.

Hinh 4: san pham giai trinh tur
3 kiéu gen cGH-int4

Hinh 3: san phdm gidi trinh tw
3 kiéu gen cGH-int3

Két qua giai trinh ty cac ving cGH-int3 va ¢GH-
int4 cho thiy, cac ving nay duoc khuéch dai hoan toan
dic hiéu, cac diém da hinh duoc xac dinh tai vi tri
G1705A thugc intron 3 gen cGH [3] 1a hoan toan chinh
xéac va pht hop véi cac diém cit boi enzyme giGi han
EcoRV; diém da hinh tai vi tri G3037T thudc intron 4
cta gen cGH [3] cling hoan toan chinh xac va phu hop
v6i diém cét boi enzyme giGi han Bsh12361.

Nham danh gia mure do twong ddng vé trinh tu cac
doan gen nay trén quan thé ga Mong Tién Phong nghién
clru, chung toi tién hanh so sanh trinh ty cGH-int3 va
cGH-int4 cua ga Moéng Tién Phong véi céc trinh tu
tuong tmg 14y tir Ngan hang gen thé gidi (AY461843).
Két qua dugc thé hién trong hinh 5 va hinh 6.
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Hmh 5 ket qua so sanh trmh tw 3 kleu gen LGH int3 voi tilnh tu‘ doan gen
¢GH Idy tir Ngan hang gen thé gi6i (AY461843)
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Hinh 6: két qua so sanh trinh tw 3 kiéu gen cGH-int4 véi trinh tu doan gen
¢GH Idy tir Ngan hang gen thé gi6i (AY461843)

Phan tich két qua so sanh ndy, chung t6i nhan thay:
(1) Mirc d6 tuong dong nucleotide kha cao trong trinh
tu cac doan gen cGH-int3 va 4 & ga Mong Tién Phong;
(2) Bén canh diém da hinh d3 duoc biét dén, chung toi
con phat hién mot s6 diém da hinh khac & cGH-int3 va
cGH-int4 khi so sanh véi trinh ty gen da cong bb trén
Ngan hang gen thé gidi (AY461843). Cu thé, trén doan
gen cGH-int3, cac dot bién diém A239G, G247A va
G251A xay ra ¢ ca 3 kiéu gen GG, AG va AA. Ngoai
ra, & kiéu gen GG xuét hién 2 dot bién diém C129T va
A189T, trong khi cac kiéu gen AA va AG xuét hién dot
bién diém ¢ 2 vi tri khac 1a G133A va T143C. Tuong
tu, dbi v6i doan gen cGH-int 4, déu phat hién dot bién
thay thé T204C trén ca & 3 kiéu gen TT, TG va GG;
(3) Trong 2 ving gen cGH-int3 va cGH-int4, da s cac
d6t bién diém déu 1a sy thay thé nucleoitde trong ciing
nhém (purine - gitta A va G hoac pyrimidine - gitta T
va C). Ngoai ra, xuit hién mot dot bién thay thé khac
nhom tir purine (A) sang pyrimidine (T) ¢ kiéu gen TT
va TG trén doan gen cGH-int4 tai vi tri A235T va &
kiéu gen GG trén doan gen cGH-int3 tai vi tri A164T.

Két luan

Locus cGH-int3 (sir dung enyme EcoRV) xudt hién
ca 3 kiéu gen (GG, GA va AA) trong quan thé > ga Mong
Tién Phong, tuy nhién tinh da hinh thap vé6i tan sb alen
G 120,92, tan s6 alen A 13 0,08.

Locus c¢GH-int4 (st dung enzyme Bsh1236]) Xuét
hién ca 3 kiéu gen (TT, TG va GG) trong quan thé véi
tinh da hinh cao. Tan sb cac kleu gen tuong tng lan luot
12 0,361; 0,213 va 0,426. Tan sd alen G va T tuong ung
duoc tinh toan 1a 0,468 va 0,532.
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Locus cGHR-int2 (st dung enzyme HindlIIl) da
khong phat hién tinh da hinh trén doan gen nay véi
100% ca the ga nghién ctru mang kiéu gen HindIII+/+.
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