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Tom tit

Nghién cieu nham muc dich tong quan vé vmg dung cdc chi thi phdn tir trong ddnh
gid cdc mé hinh lai tao giong lon. Cu thé ching t6i tong quan vé gen GH (grow
hormon) & lon va méi lién quan ciia gen GH dén khd ndng sinh trudng ¢ lon. Hormon
tang triwong (GH), mét logi hormone polypeptide chudi don do tuyén yén tiét ra tir dong
Vat, déng vai tro khong thé thiéu trong qud trinh tang triréng va chuyén hoa cia co thé
bang cdch diéu chinh qué trinh chuyén hoa carbohydrate, lipid va protein. O lon, gen
GH dwoc dinh vi trong nhiém sdc thé sé 12, véi tong sé chiéu dai phién ma 1a 1,7kb,
chira khoang 2231bp. Chi thi gen CAST (capastatin) lién quan dén chdt lrong thit ¢
lon. O lon, gen CAST dinh vj trén nhiém sdc thé so 2, ¢6 chiéu dai khodng 160kb. Pa
hinh gen CAST dnh hurong dén chat lwong thit va ndng sudt quay thit. Gen chi thi FUT1
lién quan dén kha nang mién dich & lon. O lon, gen Alpha-1-fucosyltransferase (FUT1)
dinh vi trén nhiém sdc thé 6q11, véi tong chieu dai phién ma 3315bp. Gen FUT1 c6 thé
diéu chinh hé théng chuyén héa huyér rirong va mét so chat chuyén hoa huyét rwong cu
thé lién quan dén chuyén hoa vi khudn dwong rugt (axit hippuric, oxindole, betaine).

Tir khoa: chi th; phan tiz, da hinh gen, lai tao giong lon
Abstract

SITUATION OF RESEARCH ON APPLYING COMPONENTS
INSTRUCTIONS IN ASSESSMENT OF PIG BREEDING MODELS

The study aims to overview the application of molecular markers in the evaluation
of pig breeding models. Specifically, we reviewed the GH (grow hormone) gene in pigs
and the relation of the GH gene to growth in pigs. Growth hormone (GH), a single-
chain polypeptide hormone secreted by the pituitary gland from animals, plays an
integral role in the growth and metabolism of the body by regulating carbohydrate,
lipid metabolism. and protein. In pigs, the GH gene is located in chromosome 12, with a
total transcription length of 1.7kb, containing approximately 2231bp. CAST gene
marker (capastatin) is implicated in meat quality in pigs. In pigs, the CAST gene is
located on chromosome 2, about 160kb in length. CAST gene polymorphism affects
meat quality and bar performance. The FUT1 indicator gene has been implicated in pig
immunity. In pigs, the alpha-1-fucosyltransferase (FUT1) gene is located on
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chromosome 6ql11, with a total transcription length of 3315bp. The FUT1 gene can
modulate the plasma metabolic system and specific plasma metabolites involved in
intestinal microbial metabolism (hippuric acid, oxindole, betaine).

1. it vain dé

Chi thi di truyén hoic chi thi phan tir hay chi thi AND (Genetic Marker hoic
Molecular Marker hay AND marker) 1a mot gen hoac trinh tu AND tai mot vj tri da biét
trén mot nhidm sic thé duoc sir dung dé xac dinh cho cac cé thé hoac loai vat nudi. Chi
thi di truyén c6 thé 1a mot trinh ty AND ngan, chang han mét trinh ty xung quanh mot
da hinh nucleotide don hoac mot trinh tu dai nhu 1a minisatellite). Viéc chon giéng dua
trén kiéu gen véi sy hd tro ctia gen marker (marker assisted selection — MAS) da mang
lai nhiéu loi ich nhu 1am ting tinh chinh x4c cua chon loc théng qua cac thong tin lién
quan truc tiép t6i kiéu gen, rit ngan thoi gian chon gidng, thu hep khoang cach giita thé
hé béng cach chon loc so bd cac tinh trang khi vat nudi dang con tré thong qua kiéu gen;
cho phép kiém tra tinh trang khong phu thudc vao gidi tinh hay tudi tac vat nudi; ting
dd chinh xac khi chon lgc trén nhiing tinh trang kho; giam quén thé kiém dinh, hau bi
do chon loc ngay chinh kiéu gen.

Trong chon giéng vat nudi véi su hd trg caa chi thi di truyén, chi mot s luong
nhé céc chi thi di truyén quan trong duoc sir dung. Nhung véi chon gidng vat nudi theo
bo gen, anh huong cta tit ca cic da hinh nucleotide don (Single Nucleotid
Polymorsphim, SNP) dugc udc tinh déng thoi cho di co dén hang chuc nghin gen anh
hudong dén mot tinh trang phan bb & khap moi nhidm sic thé trong bo gen. Do d6, véi
gia dinh rang tat ca cac da hinh nucleotide don chi tac dong & muc Xap Xxi cé ¥ nghia,
ching ta nén chuyén huéng tir viéc kiém tra chi thi di truyén nay cé y nghia hay khong
sang woc tinh anh hudng cua tat ca cac chi thi di truyén (Meuwinssen va cs., 2016).

Xuét phat tir van dé trén ching toi tién hanh tim hiéu vé “Tinh hinh nghién ctu
g dung cac chi thi phan tir trong danh gia cac mé hinh lai tao gidng lon”

2. Téng quan tinh hinh nghién ceu

Chuong trinh chon loc ¢6 dién thuong chi dya vao cac quan sat kiéu hinh, tuy
nhién bién phap nay toé ra khdng hiéu qua trong mot sé truong hop gen biéu hién muon
hoac chi biéu hién trong mot gigi tinh (gen lién két gigi tinh). Trong trudong hop nay
chon loc kiéu gen hiéu qua hon, cd thé sir dung sém & vat nudi va cho két qua sém hon
khi méi trudng thay doi.

Nhiing tién bo caa di truyén ung dung duoc dung dé chon loc cac tinh trang sb
luong & vat nudi dua trén kiéu hinh hay uéc luong céc gia tri giéng (Estimated
Breeding Value — EBV) duoc thu nhan tir Kiéu hinh, ma trudc d6 khong biét duoc
nhitng gen hay kiéu gen nao anh huong Ién tinh trang. Viéc tng dung Cong nghé Sinh
hoc trong linh vuc di truyén phan tir cho phép nghién ctu cé thé & mic 46 DNA, chon
loc truc tiép cac gen anh hudng dén tinh trang quan tdm, hoic sb lwong céc locus gen
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(Quantitative Trait Locus — QTL) quy dinh tinh trang hodc chon loc cac marker di
truyén lién két voi QTL. Viéc tim ra cac gen/QTL cd nhiéu loi ich trong chuong trinh
chon loc giéng vat nuéi, cu thé nhu: Lam ting tinh chinh x4c cua chon loc thdng qua
cac thong tin lién quan truc tiép toi kiéu gen; thiét 1ap ban dd gen va su da hinh di
truyén cac tinh trang; thu hep khoang cach gitra thé hé bang cach chon loc cac tinh trang
khi cac vat nudi con tré bai gen/QTL cho phép kiém tra tinh trang khong phu thudc vao
gidi tinh hay tudi tac vat nudi; tang do chinh xac khi chon loc trén nhiing tinh trang kho
nhu: Sinh san, chét luong thit, stcc dé khang bénh, ...

Vao dau nhitng nam 90 cua thé ky trudce, cac nude khdi EU di bét dau tién hanh
chuong trinh nghién citu genome cua heo (PigMap), sau d6 la cac chuong trinh nghién
cttu bo gen heo caa My, Uc, Trung Quéc,... Muc dich cia cic chuong trinh nay la
nham tim ra céc chi thi di truyén phan tir phuc vu cho cac chuong trinh chon tao giéng
dugc nhanh va chinh xac hon. Ngay nay viéc danh gia di truyén két hop kiéu hinh va
cac dir liéu kiéu gen trong cac phuong phap thong ké duoc dung dé uwéc tinh gié tri
giong vat nudi. Hién nay phuong phap chon loc ¢ hd tro ciia marker (MAS — Marker
Assisted Selection) va phwong phap chon loc c6 su hd tro cua gen (GAS —
Gene/Genotypic Assisted Selection) dugc st dung trong viéc chon gidng lon. Céc bién
phap Sinh hoc phan tir duoc &p dung trong viéc xac dinh QTL hay kiéu gen 1a: RFLD,
AFLP, RAPD,... Tuy nhién, phan 16n céc tinh trang quan tim déu Ia tinh trang sb
luong, nghia 14 bi anh huong boi nhiéu QTL hay nhiéu gen khac nhau nam rai rac trén
c4c nhidm sic thé cua toan bo bo gen. Vi vay, néu chi tap trung vao mat hay vai gen lién
quan dén mot tinh trang quan tdm (nhu MAS hay GAS), cong tac danh gia anh huong
ctia kiéu gen Ién tinh trang s& chua chinh xac hoan toan, gia tri gidng udc luong sé chua
dat gié tri cao. Do d6, cac nha khoa hoc di phat trién mot hé thdng kiém tra bo gen caa
mot cé thé bang cach xac dinh nhanh va cling mat lic tat ca cac diém thong tin di truyén
c¢6 lién quan dén tinh trang quan tdm, mdi diém thdng tin di truyén nay dugc goi la
SNPs (single nucleotide polymorphism).

2.1. Chi thi gen GH (Growth hormone) lién quan dén khd ndng sinh truwong &
lon

Sinh truéng 14 qué trinh ting 1én vé khéi lugng, kich thudc, thé tich caa co thé
theo timg giai doan khac nhau, & mdi giai doan khac nhau con vat c6 thé sinh truong
nhanh hay cham khéc nhau phd hop véi quy luat phat trién & mdi gidng. Mic do ting
truong cua giéng dugc thé hién & sinh truéng tich iy va sinh truong tuyét ddi. Céc yéu
t6 anh huong 1én qua trinh sinh truong & vat nudi bao gom yéu té di truyén, ché do nudi
dudng va tac dong cua méi trudng,... CAC gen anh huéng dén su sinh truong cua vat
nuoi da dugce xac dinh nhu: GHRH (growth hormone releasing hormone), IGF1 (insulin
— like growth factor 1), PIT1 (pituitary — specific transcription factor 1), GHRHR
(growth hormone releasing hormone receptor), GHR (growth hormone receptor), GH
(growth hormone) (Nguyén Thi Diéu Thuy va cs., 2004).

Hormon ting truéng (GH), mot loai hormone polypeptide chudi don do tuyén yén
tiét ra tir dong vat, dong vai tro khong thé thiéu trong qua trinh ting truéng va chuyén
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héa ciia co thé bang cach diéu chinh qué trinh chuyén hoa carbohydrate, lipid va protein
(Yakar va cs., 2016). La hormone chinh cua truc tang truong, GH c¢6 vai tro quan trong
trong viéc diéu chinh su ting truong va phét trién cua dong vat (Zeng, 2014).

O lon, gen GH duoc dinh vi trong nhidm sic thé sé 12, véi tong sb chiéu dai phién
ma la 1,7kb, chira khoang 2231bp (Vize va cs., 1987). Pa hinh phan tir trong gen GH anh
hudng dén cac dic diém lién quan dén chét luong thit (Schellander va cs., 1994). Pa hinh
cta gen GH c¢6 lién quan dén dic diém thanh phan va than thit & cac gidng lon khéc nhau
(Franco va cs., 2005). Kiéu gen GH ¢6 lién quan dén mét s6 tinh trang kinh té nhu d6 day
ma& lung, ty 1€ nac. Nam 2000, Cheng va cong su xac nhan kha nang sinh trudng cua lon
c6 tuong quan véi kiéu gen GH (Cheng va cs., 2000). Wang va cong su (2003) cho thiy
mdi lién quan cua da hinh gen GH/Apal v6i ham luong thit than thit & lon Yorkshire.
Nguyén Thi Diéu Thuy va cong su (2004) khang dinh kha ning sinh trudng & gidng lon
Mong Céi ¢ twong quan véi kiéu gen GH. Pierzchata va cong su (2004) nghién ciru hai
vi tri da hinh nucleotide don trong gen GH, ho di tim thdy kiéu gen GH/Mspl va
GH/Haell lién quan dang ké dén trong luong cua lon, su khéc biét dang ké giita cac kiéu
gen GH/MspIn d duoc tim thiy co nghia 1a d6 day m& lung va md giit. Franco va cong
sur (2005) chi ra ¥ nghia su lién két cua cac bién thé gen GH khac nhau véi than thit & cac
giéng lon khac nhau. GH dong mot vai trd quan trong trong viéc diéu chinh sy phat trién
clia md va trao d6i chat & dong vat. Gen GH anh huong dén cac dic diém vé ting truong,
ty 1& nac va san xuat sira (Jing, 2006). GH 13 mét trong nhitng gen dau tién duogc st dung
nhur mot gen Gmg ctr vién chirc nang lién quan dén ting truong va cac dic diém cia than
thit (Thomas va cs., 2007).

2.2. Chithj gen CAST lién quan dén chdt lwong thit ¢ lon

Calpastatin (CAST) lan dau tién dugc xac dinh vao nim 1978 va dugc phan bd
rong rai trong céc té bao co (Nishiura va cs., 1978; Waxman va cs., 1978). CAST la mot
chat ¢ ché noi sinh kiém soat cac hoat dong cua calpains vai viéc bd sung Ca2+ (Kwak
va cs., 1993). O lon, gen CAST dinh vi trén nhiém sic thé s6 2, ¢6 chiéu dai khoang 160
kb (Ernst va cs., 1998). Calpain va calpastatin hoat dong rat can thiét cho sy ting sinh té
bao va su phét trién cua co xuong (Goll va cs., 2003). Hoat dong cua calpastatin khéng
chi lién quan dén téc do thay d6i co bap cua protein, ma con lién quan véi cuong do
tang truong co bip (Kocwin — Podsiadla va cs., 2003).

Gen CAST c6 anh hudng dén chat lwong thit (Stearns va cs., 2005; Meyers va cs.,
2008). Pa hinh gen CAST anh hudng dén chat lugng thit va ning suit quiy thit
(Ciobanu va cs., 2004; Meyers — Beever, 2008; Lindholm — Perry va cs., 2009; Skrlep
va cs., 2010). Gen CAST anh hudng dén d6 dai cua thit (Cafe va cs., 2010; Gandolfi va
cs., 2011), gen CAST anh huong dén d6 mém cua thit (Casas va cs., 2006). Gen
CAST/Rsal anh huong dén ty 1é thanh phan than thit, ty I¢ thit nac va do béo (Kocwin—
Podsiadla va cs., 2004). Gen CAST anh huéng dén tiém ning glycolytic ciia co bap, anh
hudng dén d6 pH, EC (d6 dan dién), ning suat thit va ham luong protein (Krzecio et al.,
2008). Gen CAST anh huong dén huong vi, 46 pH va mau sic cua thit (Sieczkowska va
cs., 2010; Skrlep va cs., 2010); anh huéng dén do ri dich va mét nuéc sau ché bién

16



Tap chi khoa hoc Pai hoc Thii Ddu M6t S6 3(52)-2021

(Gandolfi va cs., 2011; Ciobanu va cs., 2004). Gen CAST anh hudng dén ty Ié nac ¢ thit
lon, gen CAST anh huéng dén muc ting trung binh hang ngay & lon (Urbanski va cs.,
2015). CAST la mét trong nhiing gen anh huéng dén cac té bao co va chat wc ché dic
hiéu cua enzyme calpain (Choi va cs., 2016). Gen CASTc6 lién quan dén sy do mém
cua thit, pH, mau sic va dic diém mat nudc sau ché bién va bao quan ¢ thit lon. (Davoli
va cs., 2017; Zhang va cs., 2018). Gen CAST anh huéng dén do béo va ham luong thit
nac ¢ lon. (Karel Vehovsky va cs., 2019).

2.3. Gen chi thj FUT1 lién quan dén khd niang mién dich 6 lon

O lon, gen Alpha—1-fucosyltransferase (FUT1) dinh vi trén nhiém séic thé 6q11,
véi tong chiéu dai phién ma 3315bp. Gen FUT1 la mét gen ung ctr vién c6 thé kiém
soat sy bam dinh vao thy thé ETEC F18 (Vogeli va cs., 1997). Su bién ddi cua gen
FUT1 trén locus M307 c6 mdi twong quan v&i kha nang khang ETEC F18, va da dat
duogc thanh céng dé khang véi ETEC F18 (Meijerink va cs., 1997). Do d6, thong qua
lya chon hd trg danh ddu (MAS), gen FUTI1 di duoc coi la gen ung cir vién chéng
ETEC F18 dé thuc hién nhan gidng khang bénh (Meijerink va cs., 1997; Bao va cs.,
2011). FUT1 c6 vai trd trong viéc diéu chinh sic dé khang cua lon dbi véi ETEC F18
(Chaohui Dai va cs., 2017). Gen FUT1 c6 thé diéu chinh hé théng chuyén hoa huyét
trong va mot s6 chat chuyén héa huyét twong cu thé lién quan dén chuyén hoa vi khuan
duong rudt (axit hippuric, oxindole, betaine) (Poulsen va cs., 2018).

3. Két luan

Viéc xac dinh céc vi tri nucleotide (kiéu gen — genotype) lam co so khoa hoc dé
tim sy lién quan giita kiéu gen véi tinh trang quan tam. Tir d6 giup quyét dinh kiéu gen
nao co loi cho cdng tac chon gidng lon. Tur kiéu gen cd loi cho cdng tac chon gidng co
thé tién hanh quyét dinh chon gidng som hon, giup: giam quan thé dua vao danh gia,
chon loc; giam chi phi chon giéng; ting d6 chinh x&c caa cdng tac chon gidng; ting
cuong hiéu qua chon gidng. Do do, viéc tng dung cac chi thi phan tir trong dénh gia cac
md hinh lai tao giéng lon 1a hiéu qua va can thiét.
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