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TOM TAT

Gen RNF212 c6 vai trd quan trong diéu hoa sy trao ddi chéo trong qua trinh tai td hop giam
phan. Nhitng nghién ctru gin ddy da chi ra rang ty 18 tai t6 hop giam phén twrong quan thuin véi ty 16
sinh san thanh cong ¢ nguoi. Thém vao do, alen T cua RNF212 P259S dugce biét 1am gia tang ty 18 tai
t6 hop giam phéan & bo. Do do, trong nghién ctru hién tai ching toi da tién hanh phan tich da hinh gen
RNF212 P259S trén 30 bo Vang bang phuong phap PCR-RFLP va giai trinh tu gen nham cung cap
thong tin kiéu gen cua gen lién quan dén tai t6 hop giam phan cho cong tac chon va nhan giong bo
Vang. Két qua phan tich cho thdy co sy da hinh gen RNF212 P259S trong quan thé bo Vang va su xuét
hién tan suat thap cua alen T & bo Vang 14 thong tin hiru ich cho cong tac chon va nhan giéng bo Vang
trong tuong lai. Day 1a két qua cong bd dau tién vé sy c6 mit ciia mot dot bién nhdm nghia trong gen
dleu hoa qua trinh giam phan & bo Vang Viét Nam. Phat hién nay mé ra tim nhin méi cho chuong trinh
gidng vat nudi st dung cic da hinh nucleotide don trong nhimg gen lién quan dén qua trinh tai to hop
giam phan va sinh san dé cai thién nang suét sinh san cta vat nudi.
Tir khod: Bo Vang, RNF212, SNPs, Tai td hop giam phén, Tinh trang sinh san
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ABSTRACT

A probable E3 SUMO-protein ligase RNF212 acts as a regulator of crossing-over in the meiotic
recombination. The recent studies showed that the meiotic recombination rate correlates positively with
the reproductive success of females in humans, probably due to a high recombination rate in oocytes
increase the chance of a gamete being a live birth. Of note, the T allele of RNF212 P259S was reported
to significantly associate with a higher recombination rate that increased the number of crossover per
gamete. Therefore, in this study, we investigated the polymorphisms of RNF212 P259S in Yellow cattle
by using PCR-RFLP and sequencing. The results showed that the RNF212 P259S is polymorphic in
Yellow cattle. This is the first report on the presence of favorable allele of the gene involved in meiotic
recombination in Yellow cattle suggesting the association analysis of RNF212 P259S to reproductive
performances in Vietnamese domestic cattle should be conducted. Thus, this current finding will
provide a new insight into the animal breeding program using SNPs in genes associated between meiotic
recombination and fertility.
Keywords: Meiotic recombination, Reproductive trait, RNF212, SNPs, Vietnamese Yellow cattle
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1. MO PAU

Trong nhitng nim vira qua, nhd tién
b di truyén phan tir & bo, cc gen lién quan
dén tinh trang kinh té quan trong da dugc
phat hién va dong gop déng ké dén chuong
trinh chon gidng. Trong sd céc tinh trang
nay, sinh san la mot trong nhiing tinh trang
quan trong nhét quyét dinh su thanh cong
clia san xuat chan nudi. Tinh trang sinh san
nhin chung khé danh gia biang phuong phap
chon loc truyén théng vi hé sé di truyén
thip, vi vy chi thi phan tir d3 duoc tng
dung phd bién trong chon giéng nham cai
thién d6 chinh xac cua sy chon loc va giam
dan khoang cach thé hé. Bo Vang 1a mot
trong nhiing gidng bo c6 quan thé 16n nhat
trong sd cac gidng bo ndi dia Viét Nam,
nhung boi vi ning suét thit thip va kich
thudc nhé nén quan thé bo Vang thuin ngay
cang giam. Tuy nhién, vi bo Vang c6 kha
nang thich nghi cao v6i moi truong dia
phuong nhu c6 kha ning chdng chiu nhiét
va khang bénh cao, nhu cau thic dn thap
nén bo Vang dugc chon loc va chan nudi véi
quy mo6 nho ¢ cac vung nong thon nghéo
Viét Nam nhu 1a ké sinh nhai ciia nguoi
néng dan. Thém vao d6, do thiéu s6 gidng
ghi chép lai cac thong tin kiéu hinh nhu
ngudn gbc va ning sudt ciia bo Vang nén
viéc cai thién sirc san xudt cua bo Vang
khong hiéu qua. Do d6, dé nang cao ning
sudt ciia bo Vang, viéc ung dung chi thi
phan tir & xac dinh thong tin kiéu gen hd
trg cho chon giéng 1a quan trong.

Nhitng nghién ctru gin day trén
ngudi va chudt da chi ra rang 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 trong sy hinh thanh giao tir cia sinh san
gioi tinh (Handel va Schimenti, 2010).
Giam phan dugc dic trung boi su tai to hop
tuong dong cua nhidm sic thé va trai qua
hai giai doan phan bao giam nhiém dé tao ra
giao tir don boi. Sy tai to hop giam phan
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dam bao sy hinh thanh binh thwong cia cac
giao tir don bodi va su da dang di truyén cua
loai. Su tai to hop dwoc bat dau bai su hinh
thanh cac DSB (DNA double-strand breaks)
nham tao ra céac trao d6i chéo va khong trao
d6i chéo (Holloway va cs., 2008). O dong
vét c6 v, chi c6 mot s6 lugng nho cia cac
trao d6i chéo 1a duoc tao ra, trong khi d6 da
s6 khong hinh thanh cac trao doi chéo. Tuy
nhién, qua trinh giam phan dam bao moi cap
tuong ddng ludn dat dugc it nhat mot trao
d6i chéo (Shinohara va cs., 2008). Do do, sur
véng mat cua trao ddi chéo ¢ thé tao ra cac
thé boi khong chinh, din dén sy chét phoi
va sy phat trién bat thuong cua giao tir
(Handel va Schimenti, 2010).

C6 nhiéu gen thiét yéu cho qua trinh
tai to hop trao ddi chéo trong qué trinh giam
phan cia dong vat c6 va. Trong d6, gen
RNF212 c6 vai tro quan trong diéu hoa su
trao doi chéo trong qua trinh tai to hop giam
phéan (Kong va cs., 2008; Reynolds va cs.,
2013; Qiao vacs., 2014). Nhiing nghién ctru
trén chudt chi ra rang chudt mang gen dot
bién RNF212 di giam 90% cac trao doi
chéo va dan dén vo sinh (Reynolds va cs.,
2013). Fujiwara va cs. (2015) ciing cho rang
chudt dot bién ddng hop RNF212"P° 5 Jign
quan dén sy vo sinh & chudt duc. Thém vao
do, su giam dang ké sb luong trao ddi chéo
va sur 6 mit cua thé don trj & hai anh em v
sinh mang thé dong hop l1an cia gen dot bién
RNF212 da cung cép thong tin vé vai tro
quan trong cua RNF212 trong quy trinh
giam 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 Ié tai to hop giam
phan ¢ bo. Nhiing nghién ciru gan day chi
ra rang ty 1é tai t6 hop tuong quan thuan véi
ty 1¢ sinh san & nguoi c6 thé do ty 18 tai to
hop cao trong té bao tring gia ting co hoi
giao tu dugc sinh ra binh thuong (Kong va
CS., 2004; Stefansson va cs., 2005; Kong va
cs., 2008). Tir nhitng két qua nay cho thay
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sy da hinh cta cac gen diéu hoa qua trinh
giam phan, nhu RNF212, c¢6 thé lién quan
dén sinh san ¢ bo. Do d6, trong nghién cau
nay chung toi diéu tra sy c6 mat cia da hinh
RNF212 P259S ¢ bo Vang nham cung cip
thong tin cho chon gidng bo c6 kha ning
sinh san cao.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Thu miu va tach chiét DNA

Téng s6 30 mau mau bo Vang gdom
16 con duc va 14 con cai duoc thu tai cac
hd nong dan xa Triéu Thuong, huyén Triéu
Phong, tinh Quang Tri. Khoang 5 mL mau
duoc léy tlr tinh mach ¢ cia bo nhd bd léy
mau chan khong véi chat chéng dong

heparin, sau d6 cac 6ng mau nay dugc bao
quan ¢ nhiét d§ 4°C va trong vong 48 gio
DNA duoc tach chiét tir mau. DNA hé gen
duoc tach chiét theo cac bude co ban: thu té
bao bach ciu bang phuong phap ly tam,
phan giai protein bang Proteinase K, chiét
DNA bang hon hop phenol:
chloroform:isoamylalcohol va tia DNA
bang ethanol (Le va cs., 2018).
2.2. Pa hinh gen RNF212 bing phwong
phap PCR — RFLP va gidi trinh tw
2.2.1. Phuong phap PCR

Cac thong tin v& trinh tu mdi dugc st
dung dé khuéch dai doan gen RNF212
P259S va kich thudc san phdm cua doan
gen nay duoc trinh bay ¢ Bang 1.

Bing 1. Thong tin vé trinh tu mdi va kich thudc san pham PCR

Gen Trinh ty mdi (5° — 3°)

Kich thudc san pham PCR ~ Tham khao

RNF2 F: GGGTCACCACAGTCCAGAGT
12 R: GCTGCCTGTAAGGAGGTTCT

Sandor va
567 bp cs. (2012)

Khuéch dai DNA dugc thuc hién
trong may chu ky nhiét PCR (Takara, Nhat
Ban). Phan tmg PCR (10 pL) gdm céc thanh
phin (Nuéc cit khir trung, DNA khudn
mau; dém PCR 10X, mdi xudi 10 pM, moi

nguoc 10 uM, dNTP 2,5 mM, va Ex taq
polymerase (Takara, Nhat Ban). Thong tin
vé chuong trinh nhiét cho mét phan tng
PCR dugc trinh bay ¢ Bang 2.

Bing 2. Thong tin vé chuong trinh nhiét ciia phan timg PCR

Gen Chu ky nhiét Nhiét d6 va thdi gian
1 chuky 94°C 2 phut
RNF212 35 chu ky 94°C 30 gidy; 58 °C 30 gidy; 72 °C 30 gidy
1 chuky 72°C 5 phut

2.2.2. Pién di gel agarose

San phém PCR duoc nhudm truc tiép
bang thubc 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 st dung lam
thang kich thudc chuan. Két qua dién di
dugc phén tich trén may Gel Doc™ XR*
(Bio Rad, M¥).
2.2.3. Phwong phap RFLP

Dé kiém tra da hinh nucleotide don
(SNPs) RNF212 P259S, enzyme gidi han

http://tapchi.huaf.edu.vn

AIWI ¢6 trinh ty cit phi hop véi trinh tw ¢6
chira dot bién P259S di duoc sir dung. Hon
hop phan tng RFLP goém 5 pL san phim
PCR, 0,25 uL Alwl, 1 pL cutsmart buffer
(NEB, Nhat ban), va 3,75 pL nuéc cit duge
khtr trung. Hon hop nay duoc i qua dém &
nhiét do 37°C. Thong tin chi tiét vé phan
ung u enzyme gidi han dugc trinh bay &
Bang 3. Két qua duoc kiém tra trén gel
agarose 4%.
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Bing 3. Thong tin vé phan tmg i enzyme gidi han

Gen Enzyme gi¢i han Trinh tu cit (5°-3’) Kiéugen  Kich thudc alen (bp)
CcC 386; 168; 13
RNF212 Alwl ggﬂg%“ CT  386; 168; 183; 203; 13
° T 168; 183; 203

2.2.4. Phuong phap gidi trinh ty

Dé xac dinh két qua ciia RFLP, 5 mau
¢6 kiéu gen CC va 1 miu c6 kiéu gen CT
dugc chon ngau nhién trong 30 mau dé giai
trinh ty. Mot phan ung giai trinh ty (15 pL)
gdém 2 pL san pham PCR, 0,5 pL. mdi xudi
10 uM, va 12,5 pL nude cat khir tring. Hon
hop phan ing nay sau d6 duogc goi di giai
trinh ty tai cong ty Genewiz (Nhat Ban).
2.3. Xir Iy thong ké

Su sai khéac vé tin suét xuét hién cua
SNPs RNF212 P259S gitia bo duc va bo cai
duoc kiém tra bang phan tich CHI binh
phuong & phan mém R Commander. Sy sai
khac xay ra khi p<0,05.
3. KET QUA VA THAO LUAN
3.1. Pa hinh gen RNF212 P259S bing
phuong phap PCR-RFLP

RNF212 P259S 1a dot bién thay thé C
thanh T ¢ vi tri g. 118327636 (NC_032655.1
Chromosome 6 Reference Bos_indicus 1.0
Primary Assembly) da lam thay doi proline
thanh serine & vi tri 259 cua protein RNF212.
Pé xac dinh cac miu phan tich c6 dot bién
C>T tai vi tri g. 118327636 (exon 12) hay
khéng, chiung t6i da chon enzyme gidi han
AIWI ¢6 kha ning nhan biét va phan cit tai
diém dot bién dya theo két qua tur sy sang loc
cac enzyme giéi han phu hop cho dot bién
RNF212 P259S bang chuong trinh NEBcutter
V2.0 (New England Biolabs;
http://nc2.neb.com/NEBcutter2/). Két qua
phan tich kiéu gen RNF212 P259S bing PCR-
RFLP chi ra rang c6 hai kiéu gen CC va CT &
bo Vang cho thdy kiéu gen RNF212 P259S 1a
da hinh ¢ quan thé bo Vang (Hinh 1).

386 bp

203 bp
183 bp
168bp

Hinh 1. Kich thu6c cic phan doan san pham PCR duge cit bang enzyme gi6i han AlwI & hai mau c6
kiéu gen CC va CT cta bo Vang da duoc kiém tra trén gel 4%, 75V trong 60 phut

Su phan phdi kiéu gen CC va CT &
bo duc 1an luot 14 14 va 2 (con), trong khi
d6 chi co kiéu gen CC ¢ bo cai (14 con).
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Tén suét allen C va T 1an luot & bo duc 1a
0,938 va 0,062, dugc so voi bo cai la 1 va
0 (Bang 4).
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Biing 4. Kicu gen va tan suét alen cia RNF212 P259S ¢ bo Vang

Gidi tinh 6 luong miu —o oA Ul ale“T 2 P

Dyc 16 14 2 0 0938 0062 079 .,

Céi 14 14 0 0 1 0 - '
3.2. Pa hinh gen RNF212 P259S bing 0,62. So v&i nghién ctru ciia ching t6i, tn
phuong phap giai trinh tu sudt alen T & bo dyc Vang thap hon nhiéu

Pé kiém chimg két qua PCR-RFLP, 6 (6,2%), va khong c6 mit alen T & bo céi

mau ngau nhién cia 30 mau bo Vang da Vang. Tuy nhién, khong c6 su sai khac vé tan
dugc chon loc dé giai trinh tu. Két qua giai suét alen T gitra bo duc va bo cai (p>0,05).
trinh tu cua 6 mau nay da chi ra sy c6 mat biéu nay co thé do sb luong ca thé con it nén
ctia ca hai kiéu gen CC va CT, phu hop véi két qua tan suat alen T thap. Tuy nhién, két
két qua cia PCR-RFLP (Hinh 2). Nhu vay qué ctia chung t6i phii hop véi két qua cua
enzyme gidi han Alwl ¢c6 thé duoc sur dung Kadri va cs. (2016), tan suét alen T cua bo
dé xac dinh SNP P259S trén gen RNF212. duc cao hon bo cai. Nhu vay, su c6 mit cia
Theo nghién ctru cua Kadri va cs (2016) vé alen T trong quan thé bo Vang c6 thé c6 y
anh huong ciia RNF212 P259S dén ty 16 tai nghia trong cai thién ning suit gidng do alen
t6 hop giam phan cta bo, tan suat alen T T lam tang ty 18 tai t6 hop giam phan duoc
chiém 22,1% va alen T gia ting ty 1¢ tai to cho rang 14 lién quan thun véi ty 1¢ sinh san
hop & bo duc va bo cai lan luot 1a 1,02 va va su da dang di truyén gibng.

0.118327562 G>A

g. 118327568 T>C

i
1
—

Vi tri doan mdi
RNF212 P259S

Bosindicus (protein) Q R P G P A G L G
AGG CAG CGT GGA CCT GCA GGC CTC GGG

6 6 Alc ¢ Tl 6 c A G G AT C T G C A
350 350
Proline (CCT) Proline (CCT) — Serine (TCT)

Hinh 2. Vi trf caa SNP P259S va hai dot bién déng nghia dugc phat hién mai trén gen RNF212,
va da hinh gen RNF212 P259S bang phuong phép giai trinh tw & bd Vang
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Tuy nhién, dé xac dinh chinh xac su
lién quan cuia RNF212 P259S véi tinh trang
sinh san cao & bo, ching t6i dé nghi rang
thu thap thong tin kiéu hinh vé tinh trang
sinh san cua bo Vang va ap dung thong tin
kiéu gen RNF212 P259S trén bo Vang s&
cung cdp thong tin quan trong cho chon
gidng bo Vang c6 kha ning sinh san cao.

Thém vao d6, bang phuong phép giai
trinh ty ching t6i da phat hién thém 2 dot
bién dong nghia trén exon 12 cua gen
RNF212. Dot bién nucleotide don T>C & vi
tri g.118327568 khong lam thay ddi nghia
cua alanine va dot bién nucleotide don G>A
& vi tri g.118327562 khong lam thay doi
nghia cua leucine (Hinh 2 va Hinh 3).

' ¢ T|A 6 cl
420

Alanine

C

Nhitng nghién ctru trudc ddy chi ra rang cac
d6t bién ddng nghia xuét hién & tin suit cao
hon so v&i cac dot bién nhim nghia va
thuong khong anh hudng dén chic ning
sinh hoc va su chon lgc trong qua trmh tién
hoa. Tuy nhién, nhung nghién cuu gan day
cho rang dot bién dong nghla ¢6 thé anh
huong dén sy biéu hién, cdu tric, va chirc
nang protein (Kimura, 1977; Cargil va cs.,
1999; Mathew va Robert, 2003; Chen va
cs., 2010; Sauna va Kimchi-Safaty, 2011;
Chu va Wei, 2019; ). Do véy, hai dot bién
dong nghia nay ciing c¢6 thé c6 tiém ning
anh huong dén su tai to hop giam phan va
sinh san.

i A| G

O
-

430

Leucine

Hinh 3. Da hinh nucleotide don T>C & vi tri g.118327568 khong lam thay d6i nghia cua alanine (GCT)
va Pa hinh nucleotide don G>A & vi tri g.118327562 khong lam thay doi nghia cua leucine (CTG)

4. KET LUAN

Trong nghién cuu nay, ching t6i da
thanh cong trong viéc thiét ké enzyme gi6i
han dé kiém tra dot bién nucleotide don
RNF212 P259S trén bo Vang. Két qua nghién
ctru chi rang RNF212 P259S 1a da hinh ¢ bo
duc Vang. Thém vao d6, bang phuong phép
gidi trinh ty ching t6i dd phat hién thém hai
dot bién dong nghia trén bd Vang c6 kha ning
lién quan dén ty 16 tai td hop giam phén va
tinh trang sinh san & bo. Day 13 két qua cong
b6 dau tién vé sy c6 mat ciia da hinh gen
RNF212 P259S lién quan dén tai t6 hop giam
phéan trén bo Vang Viét Nam.
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