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TOM TAT

Sinh san va san xudt thit 1a nhiing tinh trang kinh té quan trong trong san xudt chin nuéi. Dé cai
thién di truyén nhiing tinh trang nay, chi thi phan tr da duoc Gmg dung rong rai ¢ nhiéu nuée co hé
thdng chan nudi phat trién. Nhimg nghién ctru gan day cho rang gen RNF212 va NCAPG lién quan dén
kha ning sinh san va sirc san xudt thit & dong vat 6 vu. Trong do, dot bién thay thé nucleotide don C>T
trén gen RNF212 dugc biét 1am gia ting ty 18 tai tb hop ‘giam phén ¢ bo. Hon nra, ty 16 tai t6 hop giam
phén tuong quan thuan véi hiéu qué sinh san nén dot bién nay c6 thé 1a chi thi quan trong lién quan dén
kha ning sinh san cao & bd. Bén canh dé, dot bién thay thé nucleotide don A>G trén gen NCAPG dugc
biét 1am gia ting khdi lugng thit xé & bo. Do d6, trong nghién ciru hién tai, chiing t6i da tién hanh phan
tich da hinh gen RNF212 P259S va NCAPG 1442M trén 2 t6 hop bo lai bang phwong phap PCR-RFLP.
Két qua phan tich chi ra raing RNF212 P259S va NCAPG 1442M i da hinh trong quan thé bo lai Sind
va lai Brahman & Viét Nam. Sy xuét hién tan sut th?ip cuaalen T (RNF212) va tan suit cao cua alen G
(NCAPG) ¢6 y nghia quan trong cho cong tac chon va lai tao gidng bo ¢6 kha ning sinh san va ning
suét thit cao.
Tir khod: Bo lai, NCAPG, RNF212, Tai tb hop giam phan, Tinh trang quan trong kinh té
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ABSTRACT

Reproduction and meat production are considered as the most economically important traits in
livestock production. In developed countries, the molecular markers have been commonly used in the
animal breeding program to find the favorable alleles in genes associated with economically important
traits. The recent studies showed that RNF212 and NCAPG genes are involved in fertility and meat
production in mammals, respectively. In which, T allele of RNF212 P259S gene was reported to
significantly associate with a higher recombination rate in cows. Of note, since the meiotic
recombination rate correlates positively with the reproductive success of human females, the RNF212
P259S is expected to be a useful marker for increasing the reproductive performance in cattle. In
addition, G allele of NCAPG 1442M increased the carcass weight of cattle. Therefore, in this study, we
conducted the polymorphisms of RNF212 P259S and NCAPG 1442M by using PCR-RFLP in 2
crossbred cattle. The results showed that the RNF212 P259S and NCAPG 1442M were polymorphic in
Red Sindhi and Brahman crossbred cattle. The presence of T allele of RNF212 P259S and G allele of
NCAPG 1442M are informative for the future breeding of Vietnamese crossbred cattle.
Keywords: Crossbred cattle, Economically important traits, NCAPG, Meiotic recombination, RNF212
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1. MO PAU

Trong nhiing ndm vura qua, thi truong
chéan nudi trong nudc da cd nhing thay doi
13 rét, dién hinh 13 sb lugng bo ngoai nhép
gia ting manh dé dap mg nhu ciu cua
nguoi tiéu dung, tuy nhién thuc trang nay da
dan dén sb luong bo nodi ngay cang giam
dan. Trude thuc té trén, dé thay ddi va phat
trién chan nudi bo nodi dia, khau nghién ciru
va phit trién con gidng cho nang suit cao la
nhu cdu cp bach va c6 y nghia quan trong
cho nganh chan nuéi Vi¢t Nam. Trong
nhimg thap ky vua qua, dé cai thién nang
suét cua gidng bo ndi, cong tac lai tao giong
da duoc ap dung rong rai va da dat duogc Kkét
qua tich cuc, ty 1€ bo lai tir 37,3% nam 2010
da tang 1én 61,2% nam 2018, trong d6 chu
yéu 13 bo lai Zebu (Téng cuc Théng ké,
2018). Tuy nhién, van de sinh san trong lai
tao glong va strc san xuat cua con lai van
con nhiéu han ché.

O nhiéu nudc phat trién, nhd ap dung
ky thuat di truyén phén tir trén bo, cac gen
lién quan dén nhiing tinh trang kinh t& quan
trong da dugc phat hién, do d6 cong tac
chon giéng da duoc thuc hién chinh xac va
hi¢u qua hon. Nhitng nghién ctru gan day
trén dong vét c6 vi da chi ra ring cac gen
diéu hoa quy trinh giam phan lién quan dén
tinh trang sinh san (Bolcun-filas va
Schimenti, 2012). Giam phan la quy trinh
sinh hoc thiét yéu va duy nhat trong sy hinh
thanh giao tur ctia sinh san gidi tinh (Handel
va Schimenti, 2010). Giam phan dugc dic
trung boi sy tai to hop twong dong cua
nhidm sic thé va trai qua hai giai doan phan
bao giam nhidm dé tao ra giao tr don boi.
Su tai to hop giam phan dam bao sy hinh
thanh binh thudng ctia cac giao tor don boi
va su da dang di truyén cua loai. C6 nhiéu
gen thiét yéu déng vai tro diéu hoa qua trinh
tai to hop giam phan cua dong vat ¢ vu.
Trong do, gen RNF212 cé vai tro quan trong
didu hoa sy trao ddi chéo trong qua trinh tai
t6 hop giam phéan (Kong va cs., 2008; Qiao
vacs., 2014; Reynolds va cs., 2013). Nhitng
nghién ctru trén chudt chi ra ring chudt
mang gen dot bién RNF212 da giam 90%
cac trao doi chéo va dan dén vo sinh
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(Reynolds va cs., 2013). Fujiwara va cs.
(2015) ciing cho rang chudt dot bién dong
hop RNF212""°7 lién quan dén su v sinh
& chudt duc. Thém vao do, sy giam dang ké
$6 luong trao ddi chéo va su cO mat cia thé
don tri & hai anh em v6 sinh mang thé dong
hop lan cua gen dot bién RNF212 di cung
cap thong tin vé vai tro quan trong cua
RNF212 trong quy trinh gidm phan ¢ nguoi
(Riera-Escamilla va cs., 2019). O trén bo,
Sandor va cs. (2012); Kadri va cs. (2016) da
chi ra ring RNF212 P259S anh huong dén
ty 18 tai t6 hop giam phan & bo. Nhiing
nghién ctru gin day ciing chi ra rang ty 1¢ tai
t6 hop giam phan tuong quan thuén véi ty
1¢ sinh san ¢ nguoi co thé do ty 18 tai t6 hop
cao trong té bao trimg gia ting co hoi giao
ti dugc sinh ra binh thuong (Kong va cs.,
2004; Stefansson va cs., 2005; Kong va cs.,
2008). Tur nhitng nghién ciru nay cho thay
su da hinh ctia cdc gen diéu hoa giam phan,
nhu RNF212, ¢6 thé lién quan dén sinh san
0 bo.

Bén canh d6, mét trong nhirng tinh
trang quan trong dé danh gia sirc san xuét
thit cua vat nudi 1a khéi luong thit xé.
Lindholm-Perry va cs. (2013) da bdo cao
rang NCAPG 1a gen du tuyén lién quan dén
dén khoi luong thit xé. Theo nghién ctru ctia
Eberlein va cs. (2009), Setoguchi va cs.
(2011), dot bién thay thé T>G & gen
NCAPG da lam thay dbi isoleucine thanh
methionine & vi tri 442 trong trinh tu protein
va dong vai tro quan trong trong sinh truéng
phat trién cua bo. Nghién ctru gan day cua
ching toi vé gen nay d chi ra rang c6 su
xudt hién alen G cia NCAPG 1442M & quin
thé bo Vang (Le va cs., 2018). Dy la thong
tin hitu ich cho cong tic chon giong va lai
tao gidng giita bo Vang voi bo ngoai nhép
dé cai thién tim véc va strc sn xuat thit clia
bo noi dia.

Do do, trong nghién cuu hién tai,
ching t6i diéu tra da hinh gen RNF212
P259S va NCAPG 1442M ¢ hai t6 hop bo
lai nham cung cap thong tin cho cong tac
chon gidng va lai tao giong bo ¢6 nang suét
sinh san va sirc san xuat thit cao.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Thu miu va tich chiét DNA

Téng s6 32 miu méau duoc thu thap
tir 16 bo lai Sind va 16 bo lai Brahman nu6i
tai cac ho nong dan & tinh Thira Thién Hué
va tinh Binh Pinh. Khoang 5 ml mau dugc
lay tir tinh mach c6 clia mdi bo nhd bo lay
mau chin khong v6i chit chéng doéng
heparin, sau d6 cac éng mau nay duoc bao
quan & nhiét do 4°C va trong vong 48 gio
thuc hién qua trinh tach chiét DNA. DNA
téng sb dugc tach chlét theo cac budc co
ban: thu té bao bach ciu bang phuong phap

ly tam, phén giai protein bang Proteinase K,
chit DNA bang hdn hop phenol:
chloroform:isoamylalcohol va tua DNA
bang cthanol. San pham DNA tong sb duoc
do ndéng d6 bing may do quang phd
NANODROP 2000 (ThermoFisher
Scientific, M¥y) (Le va cs., 2018).

2.2. Phuong phap PCR

Cac thong tin vé trinh ty moi dugc st
dung dé khuéch dai doan gen RNF212
P259S va NCAPG 1442M, va kich thudc
san pham ciia hai doan gen nay duoc trinh
bay ¢ Bang 1.

Bdng 1. Thong tin vé cac mdi st dung va kich thudc san phdm PCR

Kich thudc san

Gen Trinh ty mdi (5° - 37) phim PCR (bp) Tham khao
F: GGGTCACCACAGTCCAGAGT Sandor va cs.
RNF212 R GCTGCCTGTAAGGAGGTTCT 367 (2012)
NCAPG F: ATTTAGGAAACGACTACTGG 129 Eberlein va cs.
RATTTGTATTCTCTTATTATCATC (2009)

Khuéch dai DNA dugc thuc hién
trong may chu ky nhiét PCR (Takara, Nhét
Ban). Phan (mg PCR (10 pL) gdbm cdc thanh
phan (Nuéc cat khur trung, DNA khuon mau;
dém PCR 5 X, modi xudi 10 pM, mdi ngugc

10 uM, dNTP 2 mM, MgCl, 25 mM, va
GoTaq hot start polymerase (Promega, My)).
Thong tin vé chuong trinh nhiét cho mot
phéan tng PCR duogc trinh bay & Bang 2.

Bing 2. Thong tin vé chuong trinh nhiét cia phan (mg PCR

Gen Chu ky nhiét Nhiét d va thoi gian
1 chu ky 94 °C 2 phut
RNF212 30 chu ky 94 °C 30 giay; 58 °C 30 giay; 72 °C 30 giay
1 chu ky 72°C 5 phut
1 chu ky 94 °C 4 phut
NCAPG 35 chu ky 94 °C 30 giay; 52 °C 30 giay; 72 °C 30 giay
1 chu ky 72°C 5 phut

2.3. Dién di gel agarose

San ph?im PCR duoc nhudém truc
tiép bang thuéc nhuém 6X GelRed®
(Biotum, M¥) va dugc phan tach bang dién
di trén gel agarose 2% trong dém 0,5 X
TAE ¢ 100V trong 25 phut. Haelll dugc su
dung 1am thang kich thugc chuan. Két qua
dién di dugc phan tich trén may Gel Doc™
XR* (Bio Rad, M¥).
2.4. Phwong phap RFLP

Xac dinh da hinh nucleotide don
RNF212 P259S: enzyme gidi han Aiwl co
trinh tu ct phu hgp véi trinh ty c6 chira dot
bién P259S di dwoc st dung. Hon hop
phan ¢mg RFLP gém 5 pL san pham PCR,
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0,25 puL Aiwl, 1 pL cutsmart buffer (NEB,
Nhét ban), va 3,75 uL nuée cat duoc khir
trung. Hon hop nay duoc i qua dém ¢ nhiét
d6 37°C. Két qua duoc kiém tra trén gel
agarose 4% trong dém 0,5 X TAE 6 75 V
trong 60 phut.

Xac dinh da hinh nucleotide don
NCAPG [442M: enzyme gi6i han Tsp5091
¢6 trinh ty ct ph hop véi trinh ty ¢6 chira
dot bién 1442M da duoc su dung (Okuda
vacs,2017; Le va cs, 2018). Hon hop phan
tmg RFLP gom 5 pL san pham PCR, 0,5
uL Tsp5091, 1 pL cutsmart buffer, va 3,5
uL nude cit duoc khir tring. Hn hop nay
dugc 0 ¢ nhiét d6 65°C trong 45 phit. Két
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qua dugc kiém tra trén gel agarose 3%
trong dém 0,5 X TAE & 75 V trong 50 phut

Thong tin chi tiét vé trinh ty cat va kich
thudc cua cac phan doan dugc cat boi
enzyme gidi han dugc trinh bay ¢ Bang 3.

Bing 3. Thong tin vé phan tmg G enzyme giGi han

Enzyme Trinh ty cit

Gen gidi han (5-3") Kiéu gen Kich thudc alen (bp) Tham khéo
cc 386; 168; 13 X1 A
%VF 2 g gggg(%“ CT  386;203; 183; 168:13 I“h?;ftcﬁfl ;1;0
: T 203;183; 168; 13 & Y
GG 129 bp Okuda va cs
Ilng Tsp5091 ?TA[II GT 129; 66; 63 bp (2017)
T 66; 63 bp Le va cs (2018)
2.5. Xir ly théng ké lam thay ddi proline thanh serine ¢ vi tri 259

Su sai khac thong ké vé tan suat xuat
hién dot bien RNF212 P259S va NCAPG
1442M gitra bo lai Sind va bo lai Brahman
dugc kiém tra bang phan tich CHI binh
phuong (x2) ¢ phan mém R Commander.
Su sai khac xdy ra khi p<0,05.

3. KET QUA VA THAO LUAN
3.1. Két qua da hinh gen RNF212 & hai t6
hop bo lai

RNF212P259S 1a d6t bién thay thé C
thanh 7 & wvi tri g 118327636
(NC _032655.1 Chromosome 6 Reference
Bos_indicus 1.0 Primary Assembly) da

A B

bp

ctia protein RNF212. Két qua phan tich kiéu
gen RNF212 P259S bang PCR-RFLP chi ra
rang c6 hai kiéu gen CC va CT ¢ ca 2 t6 hop
bo lai cho thay kiéu gen RNF212 P259S la
da hinh & quan thé bo lai Sind va bo lai
Brahman (Hinh 1). Trong do, tan suat allen
C va T lan lugt & bo lai Sind 1a 0,875 va
0,125, so v6i bo lai Brahman 1a 0,938 va
0,062 (Bang 4 va Hinh 1). Két qua nay cho
thay tan suat alen 7'¢ bo lai Sind cao hon bo
lai Brahman, tuy nhién khong c6 su sai khac
thong ké vé tin sut alen 7 & hai t6 hop bo
lai nay (p>0,05).

C

386 s - a----

Hinh 1. Hinh anh dién di kiém tra kiéu gen RNF212 bang phuong phap PCR-RFLP & hai t6 hop bo lai
A. Kich thude cdc phan doan san pham PCR duoc cat bcfng enzyme gidi han Alwl ¢ hai mdu cé
kiéu gen CCva CT
B. Két qua dién di kiém tra kiéu gen 0 bo lai Sind
C. Két qua dién di kiém tra kiéu gen ¢ bo lai Brahman
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Theo nghién ctru ctia Kadri va cs. v6i nghién ctru cua chung toi, tan suit alen
(2016) vé& anh huéng cua RNF212 P259S T & hai t6 hop bo lai thdp hon. Diéu nay c6
dén ty 18 tai t hop giam phan cta bo sira, thé do sb luong c4 thé diéu tra trong nghién
tan suat alen 7 chiém 22,1% va alen T gia ctru cua chiing ti con it. Hon nita, gidng bo
tang ty 1 tai td hop & bo duc va bo cai lan s dung trong nghién ctru cua ching toi
luot 1a 1,02 va 0,62 (Kadri va cs., 2016). So khac vé6i gidng bo nghién ctru cua tac gia.

Biing 4. Kiéu gen va tan suét alen cia RNF212 P259S & hai t6 hop bo lai
Té hop lai S5 lugng mau Kiéu gen Tan suét alen »
’ j cc CcT T C T
La? Sind 16 12 4 0 0,875 0,125 0.654
Lai Brahman 16 14 2 0 0,938 0,062 ’
Tuy nhién, sy c6 mat cia alen 7 trong 442 cua protein NCAPG (Setoguchi va cs.,

quan thé bo lai ¢ thé 1a thong tin hitu ich 2011). Pa hinh gen NCAPG bing phuong
cho cong tac lai tao gidng bo vi alen 7 lam phap PCR-RFLP thu dugc 3 kiéu gen 77,
tang ty 1¢ tai t6 hop giam phan dugc cho GT, va GG. Kiéu gen GG chi thu duoc 1

rang 1a lién quan thuan véi ty 1¢ sinh san va bang voi kich thudce tuong ung la 129bp.
su da dang di truyén giéng, do d6 su chon Kiéu gen GT thu dugc cac biang véi kich
loc nhing c4 thé mang alen T c6 thé c6 kha thude lan luot 1a 129; 66; va 63bp; kicu gen
ning cho ty 18 sinh san tot hon. Nhung dé TT xuat hién cac bang cé kich thudc 1a 66
xac dinh chinh x4c sy tuong quan di truyén va 63bp (Okuda va cs., 2017; Le va cs.,

cia RNF212 P259S véi tinh trang sinh san 2018). Két qua phan tich da hinh gen
cao & bo, chiing t6i d& nghi rang thu thap NCAPG ¢ bo lai Sind va bo lai Brahman
thong tin kiéu hinh vé tinh trang sinh san bang phuong phap PCR-RFLP dugc thé

cia bo va ap dung thoéng tin kiéu gen hién & Bang 5 va Hinh 2. Qua két qua &
RNF212 P259S trén bo s& cung cip thong Béng 5 cho thay, khong c6 sur sai khac thong
tin quan trong cho chon giéng bo c6 kha ké (p>0,05) giira hai t6 hop bo lai vé sy ton
nang sinh san cao. tai dot bién nucleotide don NCAPG 1442M.
3.2. Két qué da hinh gen NCAPG dhaity ~ Tan suit alen G 6 bo lai Sind va bo lai
hop bo lai Brahman la gan tuong duong nhau, lan lugt

la 0,5 va 0,47. Theo nghién curu ctia chiing
t6i trén bd Vang, tin sudt alen G cua
NCAPG 1442M & bd Vang (0,23) thap hon
so v6i hai t& hop bo lai (Le va cs., 2018).
Bing 5. Kiéu gen va tin suit alen & hai t6 hop bo lai

NCAPG 1442M la d6t bién thay thé T
thanh G ¢ vi tri g. 38245413 (exon 9) da lam
thay dbi isoleucine thanh methionine & vi tri

Té hop lai 6 luong — Kl?ngen — "l;an suat al(e;n »
Lai Sind 16 0 16 0 0,5 0,5 |
Lai Brahman 16 1 15 0 0,53 0,47

Su xuét hién alen 7 véi tin suit cao cs., 2012). Trong chan nudi, arginine
duogc bao céo trong quan thé bd Bos indicus thuong duge bd sung vao thirc an do vai tro
va duoc dic trung boi khdi lwong thit xé va quan trong ctia n6 trong su chuyén hoa va
cac dic diém ngoai hinh thép, nguoc lai, tang truong cua dong vat. Weikard va cs.
alen G lién quan dén su ting trudng vé tim (2010) da bao cao su lién quan gitta alen G
voc va c6 miat chi yéu & quan thé bo Bos va muc huyét twong arginine ndi bao dén
tarus (Eberlein va cs., 2009; Trakovicka va kha nang sinh truong ctia bo. Setoguchi va
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cs. (2011) ciing d3 c6 bao céo twong tu vé
anh huong cua dot bién nucleotide don
NCAPG 1442M 1én tinh trang sinh truong

va khéi lugng thit xé & bo den Nhat va bo

lai F2 (Hostein x Charolais). Tan suét alen
G 6'bo lai Charolais va Holstein nay 1a 0,49.

Hinh 2. Hinh anh dién di kiém tra kiéu gen NCAPG 1442M bing
phuong phap PCR-RFLP & 2 t6 hop bo lai (Hinh trén : bo lai
Brahman ; Hinh duéi : bo lai Sind)

Nhu vay, két qua nghién ctu cua
ching t6i chi ra rang tan suit alen G cao &
hai gidng bo lai 1a thong tin hitu ich cho
cong tic chon va lai tao giéng bo dé cai
thién tim voc ciing nhu sirc san xuat thit.

4. KET LUAN

Két qua nghién ctru chi rang RNF212
P259S va NCAPG 1442M 1a da hinh & 2 t6
hop bo lai. Sy c6 mat alen G cia NCAPG
1442M va alen T cua RNF212 P259S la
thong tin hitu ich cho cong tac lai tao giéng
bod Viét Nam nham cai thién strc san xudt
thit va kha nang sinh san.
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