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PHAN TiCH DA HINH MOQT SO GENE
LIEN QUAN PEN TINH TRANG SINH SAN CUA PAN LON
MONG CAI BO ME PHUC VU CHO CONG TAC CHOQN GIONG

bing Thi Hwong Ha'", Vii Thi Phwong Ngoan®, Pho Thi Thay Hing?
YTrieong Pai hoc K thudt Y té Hdi Dirong
ZTrmi’ng Dai hoc Y Dugc — PH Thai Nguyén

TOM TAT

Viéce nghién ciru dé cai tao giéng vat nudi nham Mmuc dich cai thi¢n nhiing tinh trang khdng mong
mudn, duy tri va bao tn nhiing tinh trang quy rat can thiét. Bé khic phuc nhugc diém cua phuong
phép chon loc truyén thdng, cac nha khoa hoc d4 tng dung ki thuat di truyén vao nghién ciu cua
minh dé tim ra nhitng chi thi di truyén lién quan t6i tinh trang mong muén ¢ vat nuéi. Dé tai
nghién ctu trén 80 cé thé lon Mdéng Cai nudi tai Hai Phong voi muc tiéu: khao sat da hinh cac
gene ESR, BF, FUT1, RNF4 lién quan dén tinh trang sinh san ¢ dan lon Méng Céi b me; xac
dinh tan s6 alen va tan sb kiéu gene cua gene ESR, BF, FUT1, RNF4 d¢ danh gi4 anh huong cua
cac alen va kiéu gene dén tinh trang sinh san phuc vu cho cong tac chon giéng. D¢ tai sir dung ky
thuat PCR — RFLP. Két qua nghién ciru thu duoc su da hinh cua gene ESR, BF, RNF4 va khong
tim thay sy da hinh & gene FUT1.

Tir khoa: Chi th; di truyén; lon Mong Cdi; da hinh;sinh san; tinh trang

Ngay nhdn bai: 17/5/2019; Ngay hoan thi¢n: 29/7/2019; Ngay ding: 30/7/2019

POLYMORPHIC ANALYSIS OF SOME GENES RELATED TO
REPRODUCTIVE TRAITS OF MONG CAI PIG PARENTS TO
SERVE THE WORK OF SELECTED BREEDS.
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ABSTRACT

It is necessary to study on livestock breeds for the purpose of improving undesirable traits,
maintaining and preserving the precious essential traits. In order to overcome the drawbacks of
traditional selective methods, scientists have genetically engineered applications in their research
to find out the genetic indication related to the desired traits in livestock. This study was carried
out on 80 individuals of Mong Cai pigs raised in Hai Phong to survey genes polymorphism ESR,
BF, FUT1, RNF4 related to reproductive traits in Mong Cai pig parents; determine the frequency
of alleles and gene type frequency of gene ESR, BF, FUT1 RNF4 to assess the impact of the
alleles and genotypes to reproductive trait serves for selecting breeds. The research used PCR-
RFLP techniques. The study found out the polymorphism of the gene ESR, BF, RNF4 and did not
find the polymorphism in gene FUT1.
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1. Pit van dé

Gene ESR, FUT1, BF, RNF4 c6 lién két véi
tinh trang sinh san ¢ lgn nhu: Kich thuéc lra
dé (sb con so sinh trén 1a), sé con so sinh
sbng, s lira dé trong nam...

Gene ESR (Oestrogenreceptor gene): Ma hoa
cho thu thé oestrogen can thiét cho chirc ning
sinh san, hoat dong sinh duc. Gene FUT1
( Fucosyltransferase 1 gene): Pugc xem la
mot gene c6 tiém ning lién quan nhiéu dén
tinh trang sinh san & lon, dac biét 1a s6 con so
sinh va so sinh séng. Gene BF (Properdin
gene): dong vai tro quan trong trong phét trién
biéu mé tir cung. Gene RNF4 (The ring finger
protein 4 gene): Dong vai tro phat trién té bao
mam cua bao thai va qua trinh chin cua té bao
granulosa.

Hién nay, trén thé gioi ciing nhu ¢ Viét Nam
dd c6 nhiéu cong trinh nghién ciu vé chi thi
di truyén lién quan téi tinh trang sinh san ¢
lon. Nguyén Pang Vang va cs (2005) [1] da
su dung ky thuat PCR-RFLP phan tich da
hinh gen cua cac giéng lon cho thiy & gene
ESR kiéu gene BB c6 s6 con so sinh/Itra cao
hon kiéu gene AA. Rothschild va cs (1996)
[2] phén tich da hinh gene ESR cua lon cho
thay kiéu gene BB ¢6 s6 con sinh ra va sé con
séng sot cao hon kiéu gene AA. Short va cs
(1997) [3] nghién ctru anh hwéng cua cac
locus gene ESR dén cAc tinh trang sinh san va
san xuat cua cac dong lon thuong pham cho
biét c6 mdi lién quan cua tong sé con so sinh
va s6 con so sinh séng vai c4c alen ¢6 loi cua
gene ESR.

Viéc phan tich da hinh cac gene lién quan dén
tinh trang sinh san gidp cho viéc chon giéng
dugc tét hon nén ching t6i thuc hién: “phan
tich da hinh mét sé gen lién quan dén tinh
trang sinh sdn cia dan lon Méng Cai bo me
phuc vu cho cong tac chon giong”.

2. Poi twgng va phwong phap nghién ciru
2.1. Déi twong nghién cizu

Nghién ciru dugc tién hanh trén tong sb 80 ca
thé lon Méng Cai dwoc nubi tai trai giéng
Trang Dué - Hai Phong.

2.2. Phwong phdp nghién ciru

2.2.1. Ldy mau mo

M3au mé tai lon dwoc bao quan trong con tuyét
déi va cat trong tu lanh -20°C dén khi str dung.
2.2.2. Téch chiét va tinh sach DNA

DNA duoc tach chiét tir mau md tai lon bing
kit cua hang Bio Neer.

2.2.3. Kiém tra chat lwong DNA

Chat lwong DNA dugc kiém tra d6 tinh sach
bang may do quang pho Biomate cua hang
Thermo & budc séng 260 nm va 280 nm
2.2.4. Phan vng PCR

Thanh phan cua phan tng PCR gom: Bém
(buffer), enzyme Taq — polymerase, Mg*,
dNTP, nudc tinh khiét, moi (primer) va DNA
khuon. Téng thé tich hdn hop cho mdi phan
uwng la 25 pl.

2.2.5. Phan #ng PCR - RFLP

San pham PCR nhén doan gene ESR, FUTI,
BF, RNF4 thu duoc sau phan tng PCR sé
duoc cit boi enzyme gidi han dic hiéu ddi véi
ting gene twong ung Pvull, Hin6l, Smal, Sacl.
Céac thanh phan cua phan Gng cat enzyme:
dung dich dém Tango, nuéc tinh khiét, enzyme
gi6i han va san pham PCR. Téng thé tich cho
mdi phan ¢ng cat 12 15 pl. Phan tng cit dugc
U qua dém ¢ nhiét do 37°C.

Sau khi cat san pham PCR bang enzyme gi6i
han, kich thu6c cac doan DNA dugc xac dinh
bang phuong phap dién di trén gel agarose
1,5% véi dién thé 60 V trong 65 phut trén hé
dém TBE 1X.

2.2.6. Tan so kiéu gene va tan so alen

Tan sb kiéu gene trong quan thé dugc tinh
theo cong thuc:

S6 cd thé mang kiéu gen twong

5 ung
Tan
SOA,, = X 100
kiéu Téng s6 cd thé tron
gene gs0c ; £

quan thé

Tan sé alen A, ki hiéu f(A) duoc tinh theo
cbng thic:
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f(A)=fAA) + 1 {AB) + % IAC) + .. + % fIAN)
Trong do: f(AA) 1a tan s6 xgét hién kiéu gene
dong hop tir alen A trong quan thé.
f(AB)....flAN) 1a tan s6 xuat hién cac kiéu
gene di hop cua alen A véi cac alen khac.
3. Két qua va thao luan
3.1. Tach chiét DNA

Bang 1. Ty 56 OD60nm/ODagonm Va Nong dé DNA

D3 nhan duoc doan gene ESR tir cap moi do
Short va CS (1997) [3] thiét ké co do dai 120 bp
(hinh ).

San pham PCR doan gene duoc xu |y cit boi
enzyme Pwull (bang 2). Enzyme Pvull cit tai
1 diém tao ra hai doan c6 kich thuéc 65 bp va
55 bp tao thanh alen B. Trong truong hop
khong c6 diém cit nao sé& tao nén san pham c6
kich thudc 120 bp va tao thanh alen A.

Bang 2. Piém cat cua Pvull ¢ doan gene ESR

Alen  S6 diém cit P dai doan cit (bp)

Ky hiéu mau Ti s6 OD- Nong do
nghién cieu 260nm/ OD2gonm DNA
(ng/pl)
2 1,94 30,7
12 1,91 36,1
20 1,80 32,5
28 1,88 27,6
37 1,97 32,8
48 1,92 32,5
59 1,94 26,6
66 1,99 29,6
80 1,98 25,1
102 1,92 33,2
Trung binh 1,92 30,6

A 0 120
B 1 65/55

Sau khi ldy ngau nhién 10 mau dé tach chiét
DNA, kiém tra do tinh sach va u6c luong
ham lugng DNA bang may do mat d6 quang
OD & budc séng 260 nm va 280 nm bang may
quang phé ké NaNoDrop 2000. Két qua (bang
1) cho thay ty s6 OD,gonm/ODagonm dao dong
tr 1,88 — 1,99 (trung binh 1a 1,92). Két qua
nay chuang t6 DNA thu dugc twong ddi dong
déu va co do sach cao. Ching toi thiy céc
mau thu duge déu c6 ty s6 ODasonm/ODagonm
nam trong khoang 1,8 — 2,0; nén cac mau thu
duoc hoan toan c6 thé thuc hién phan ung
PCR va cac nghién cuu tiép theo.

3.2. Ung cir gene lién quan dén tinh trang
sinh sdn
3.2.1. Ung cir gene ESR

M | 3 ‘ 5 6 7

2000

10 — - 100bp

Hinh 1. Pién di d6 san pham PCR nhdn doan
gene ESR

Két qua dién di (hinh 2) cho thdy mau 1, 3, 4
Xuat hién 2 bang vach c6 kich thudc 65 bp va
55 bp mang kiéu gene dong hop BB, mau 2, 7
c6 mot bang kich thuéc 120 bp c6 kiéu gene
AA, mau 5, 6 c6 ba bang kich thudc 120 bp,
65 bp va 55 bp s& c6 kiéu gene di hop AB.

M 1 2 3 4 5 6 7

Hinh 2. Két qua dién di cac san pham cdt doan
gene ESR bang enzyme gici han Pvull
M: Chi' thi DNA 100 bp. 1,3,4: BB, 2,7: AA4; 5,6: AB

Theo nghién ciru ctia G. Horogh (2005) [4] da
dua ra két qua: Céc kiéu gene mang alen B c6
xu huéng cho s luong con séng cao hon,
kiéu gene BB c6 sb con sinh ra, s6 lugng con
sbéng va sb luong con cai sita cao hon hai kiéu
gene con lai. Trong sé 80 ca thé lgn nghién
ctru doan gene ESR, c6 3 ca thé co kiéu gen
AA; 26 cé thé co kiéu gen AB va 51 cé thé c6
kiéu gen BB. Tan s6 kiéu gene BB chiém ty
lé cao 63,75% va tan s6 alen B chiém 0,8
(bang 3). Két qua nay ching to phuong phap
chon loc truyén thong da anh huong dén tinh
trang sé lwong con sinh ra trén mot la, s6
lwong con sbéng sot va sé lwong con cai sita &
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lon. Tinh trang sinh san nay c6 y nghia rat Ion
trong céng tac chon giéng, can chon dan lon
giong bd me co kiéu gene BB dé cai thién
chat luong dan lon giéng ¢ thé hé sau.
Bang 3. Tan so kiéu gen va tan so alen ciia dogn
gene ESR ¢ lon Mong Cai
Tan so kiéu gen (%) Tan sb alen
AA AB BB A B

3,75 32,50 63,75 0,2 0,8

3.2.2. Ung cir gene FUT1

Nhan duoc doan gene FUT1 c6 kich thudc
421 bp (hinh 3).

M 1 2 3 4 5 6 7

Hinh 3. Pién di do san phcfm PCR nhadn doan
gene FUT1
San pham PCR doan gen FUT1 duoc xu ly
bang enzyme giéi han Hin6l (bang 4).
Enzyme Hin6l cit tai 1 diém cho ra 2 doan c6
kich thudc 328 bp va 93 bp tao thanh alen A;
néu co hai diém cat sé tao ra 3 doan c6 kich
thuac 87 bp, 241 bp va 93 bp tao thanh alen
G. Nhu vay, vdi hai alen A va G sé& tao thanh
3 kiéu gene AA, AG va GG.

Bang 4. Piém cat cua Hin6l ¢ doan gene FUT1

M 1 2 3 45 6

7 8 9 10 11 12

Hinh 4. Két qua cdt doan gene FUTI bdng enzyne
gidi han Hin6l
M: Chi thi DNA 100bp; 1 —12: GG
Tan sb alen va tan sb kiéu gene FUT1 dugc
thé hién dudi bang 5 thi thiy kiéu gene GG
chiém 100%. Két qua nay co thé 1a do kiéu
gene GG c6 anh hudng dén kiéu hinh cua lon,
nén su chon loc theo kiéu hinh dé cé lgn cho
ning sudt cao da anh huong dén tan sb kiéu
gene cua ca dan, dan toi kiéu gene GG chiém
ty 1& 100%. Tuy nhién, dé danh gia anh huong
cua kiéu gene GG tai céc tinh trang sinh san &
lon can tiép tuc phan tich trén sé lugng mau
I6n hon va khao sat ning suat cia ting ca thé
dé tim mdi lién quan gitra kiéu gene vai tinh
trang nay.
Bang 5. Tan s6 kiéu gene va tan s6 alen ciia gen FUT1
Tan s6 kiéu gene (%) Tan s6 alen
AA AG GG A G
0 0 100 0 1

Alen  Sé diémcat P dai doan cit (bp)

A 1 328/93
G 2 87/241/93

Két qua dién di san pham cit doan gene
FUT1 bing enzyme Hin6l cho thiy cac mau
tr 1 - 12 déu xuat hién 3 bang vach cé kich
thudc 87 bp, 93 bp va 241 bp la ca thé ddng
hop GG (trong thuc nghiém hai doan 87 bp
va 93 bp khong tach nén thu dugc 1 bang)
(hinh 4).

100% cé thé lon c6 kiéu gene dong hop GG
V6i tan sb alen G 13 1.Nhu vy khong c6 su da
hinh gene FUTL.

3.1.3. Ung cir gene BF

Nhan duoc doan gene BF ¢6 kich thudce 390 bp
(hinh 5).

M 1 2 3 4 5 6 7

Hinh 5. Pién di dé san phdm PCR nhdn doan
gene BF

San pham PCR doan gene BF dugc xir ly cat
bang enzyme cit gi¢i han Smal (bang 6).
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Enzyme Smal cit tai 1 diém s& cho hai doan
c6 kich thuéc 237 bp va 153 bp tao thanh alen
A; néu Smal khong co diém cat s& cho san
pham 1a 1 doan co kich thuéc 390 bp tao
thanh alen B.

Béng 6. Piém cat cua Smal ¢ dogn gene BF
Alen S6 diém ciat D¢ dai doan cit (bp)
A 1 237/153
B 0 390
Két qua dién di san pham cét doan gene BF
(hinh 6) cho thdy: miu 8 xuét hién 2 bang co
kich thuéc 237 bp va 153 bp (kiéu gene AA);
mau 1, 2, 4, 5, 7,9, 12, 13, 14 chi xuét hién 1
bang vach c6 kich thuéc 390 bp (kiéu gene
BB); miu 3, 6, 10, 11 xuat hién 3 bang vach c6
kich thudc 390 bp, 237 bp, 153 bp (kiéu gene
AB).

M

1 2 3 4 5 6 7

12 13 14

8 9 10 11

Hinh 6. Két qua cdt doan gene BF bang enzyme
gioi han Smal
B. Buske (2005) [5] da tién hanh nghién ciu
phan tich méi lién quan cua céc kiéu gene BF
VGi s con so sinh ctia quan thé lon thuong
pham. Két qua cho thdy kiéu gene BB c6
ning suat cao hon kiéu gene AA, con kiéu
gene AB Ila trung gian. Két qua nghién cau
cho thy: kiéu gene BB xuit hién voi tan sd
cao (50%), tan s alen B 12 0,72 (bang 7). Két
qua nay cd thé do chon loc ngau nhién cua
ngudi chin nudi dé thu duoc ca thé lon co
ning suit sinh san cao da dan dén lam cho
kiéu gene BB chiém ty I¢ cao.
Bang 7. Tan so kiéu gene va tan so alen ciia gen BF
Tan so kiéu gene (%) Tén so alen
AA AB BB A B
6,25 43,75 50 0,28 0,72

3.1.4. Ung cir gene RNF4

Nhan dugc doan gene RNF4 ¢6 kich thudc 937 bp
(hinh 7).

M 1 2 3 4 5 6 7

Hinh 7. Pién di do san phdm nhén doan gene
RNF4 bang PCR

San pham PCR doan gene RNF4 dugc xtr ly
cat bang enzyme gidi han Sacl (bang 8).
Enzyme Sacl cit tai 1 diém cho ra hai doan c6
kich thudc 545 bp va 392 bp, tao thanh alen
C; néu khong co diém cat nao s& cho ra 1
doan c6 kich thudc 937 bp tao thanh alen T.

Bang 8. Piém cat cia Sacl ¢ gene RNF4
Alen  So diém cit D¢ dai doan cat (bp)

C 1 545/392

T 0 937
Két qua dién di san pham cit doan gene
RNF4 bang enzyme gisi han Sacl cho thiy
(hinh 8): mau 1, 3, 7 xuét hién 1 bang co kich
thudc 937 bp (kiéu gene TT); mau 2 xuét hién
2 bang c6 kich thudc 545 bp va 392 bp (kiéu
gene CC); mau 4, 5, 6 xuat hién 3 bing vach
kich thudc 937 bp, 545 bp va 392 bp (kiéu
gene di hop TC).

M 1 2 3 4 5 6 7

Hinh 8. Két qua cdt doan gene RNF4 bang
enzyme gioi han Sacl
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Niu (2008) [6] sir dung Sacll d& phan tich
doan gene RNF4 trén 36 lon Meishan Trung
Quéc cho thay kiéu gene TT, TC va CC c6
tan sé tuong Gng 14 0,08; 0,45; 0,47. T4c gia
cho biét, lon nai c6 kiéu gene CC c6 nhiéu
con so sinh va so sinh séng hon lon néi c6 kiéu
gene TT. Nhiéu phan tich ciing di chi ra rang,
s6 con sinh ra trén mot lea cua lon nai mang
kiéu gene CC cao hon nhiéu so véi kiéu gene
TT va TC. Vi vay trong cdng tac chon gidng
can lua chon lon b me c6 kiéu gene CC.
Két qua nghién ctru dugc thé hién qua bang 9
cho thay: ty 1¢ kiéu gene TT chiém ty 18 50%,
CC thip nhat 1a 7,5% va tan sé cua alen T la
0,71. Nhu védy, dan lgn Mong Cai bé me
khong dap ung duoc yéu cau chon loc véi
tinh trang kich thudc laa dé.
Bang 9. Tan s6 kiéu gene va tan 6 alen ciia gen RNF4
Tan sb kiéu gene (%) Tan sb alen
TT TC CcC T C
50 42,5 7,5 0,71 0,29
4. Két luan va kién nghi
4.1. Két lugn

Nhan dugc dac hiéu doan gene ESR c6 do dai
120 bp. Pa hinh di truyén gene ESR ¢ ty 18
kiéu gene BB cao nhat chiém 63,75%. C6 thé
sir dung chi thi gene ESR dé chon giéng lon
¢6 kich thuéc lra dé cao hon mang kiéu gene
BB va dan lon Méng Cai b6 me nghién cuu
dap tng dwoc yéu cau chon loc.

Nhéan dugc dac hiéu doan gene FUTI c6 d6
dai 421 bp. Pa hinh di truyén gene FUT1 c6
ty 1¢ kiéu gene GG 1a 100%.

Nhan dugc dac hiéu doan gen BF c6 d6 dai
390 bp. Pa hinh di truyén gene BF c6 ty 1&

kiéu gene AA 12 6,25%; AB la 43,75% va BB
1a 50%.

Nhan dugce dic hiéu doan gene RNF4 ¢6 do
dai 937 bp. Pa hinh di truyén gene RNF4 ¢
ty I¢ kiéu gene TT 1a 50%, TC la 42,5% va
CC la7,5%.

4.2. Kién nghj

Tiép tuc kiém dinh cac chi thi duoc phat trién
bang phan tich di truyén.

Kiém tra su tuong quan giita chi thi di truyén
phan tir vai tinh trang trén sé lwong mau 16n.
Xay dung hé thong chuong trinh chon loc dya
trén cac chi thi di truyén phan to dé tao ra
gidng lon c6 kha nang sinh san tét.
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