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XAC PINH KIEU GENEACTN3 R577X
CUA CAC VAN PONG VIEN PIEN KINH VA BOI LOI O VIET NAM

PGS.TS Lé Pirc Chwong', TS.Luyén Qudc Hai’
"Trwong Pai hoc Thé duc thé thao Pa Ning
’Céng ty Co phan Céng nghé Sinh hoc Bionet Viét Nam

Tém tit: Vai tro cia da hinh ACTN3 R577X dugc chimg minh c6 anh huong dén thanh tich thé
thao cuia cac VDV. Trong nghién ctru ndy, chung t6i da tach chiét DNA tong so tir té bao niém mac
miéng va danh gia chat lugng san pham PCR. San phdm PCR sau d6 duoc xir Iy bang enzyme giéi han
Ddel @é xac dinh kiéu gene ACTN3 R577X va tan s6 allele cuia 88 van dong vién (VDV) thudc cac doi
tuyén tré va doi tuyén Qudc gia. Chung t6i da xac dinh tan sb kiéu gene ACTN3 R577X, tan s allele
R/X cua 54 VDV dién kinh va 34 VDV boi 16i. Két qua nghién ctru nay s& dugc str dung két hop véi
cac thong tin vé dic diém thé luc va thanh tich thé thao cua cac VDV da thu thap duogc dé phan tich va
danh gia anh huong ciia gene ACTN3 dén thanh tich cia VDV Viét Nam. Muc dich tiép theo cua
chung t6i 1a tap trung nghién ciru tmg dung cong nghé gene trong tuyén chon VDV nhim gép phin
giam thiéu chi phi trong tuyén chon, dio tao va nang cao thanh tich ciia thé thao Viét Nam.

Tir khéa: o-actinin-3, ACTN3 R577X, allele, thanh tich thé thao.

Abstract: Functional ACTN3R577X polymorphism has been associated with athletic performance.
In the present study, we was performed to determine the quality and the quantity of DNA extracted
from buccal swabs and to estimate PCR products. The amplified fragment subsequently underwent
digestion by Ddel to determine ACTN3 R577X genotype and allelic frequencies of 88 Vietnamese
athletes belong to young and national teams. We obtained genotype and allelic frequencies of ACTN3
R577X from 54 running athletes and from 34 swimming athletes. Together with physical
characteristics and the obtained performance, these results are used in order to analyze and evaluate
the effect of ACTN3 gene on the performance of Vietnamese athletes. Further, our target is focusing to
study gene technology on selecting athletes, that aims to reduce costs of athlete selection, coaching,
and enhance Vietnamese athletes’s performance.
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PAT VAN PE

H¢ gene nguoi da duoc giai ma thanh cong
nhung anh hudng ctia da hinh gene dén t6 chit
thé thao van con nhiéu diéu chua biét. Nhiéu
nghién ctru ¢6 ddng quan diém cho rang da hinh
gene a-actinin-3 (ACTN3) c¢6 lién quan dén
thanh tich thé thao dinh cao. a-actinin-3 chu
yéu ¢6 & cac soi co co nhanh loai II, tham gia
vao cAu tao ctia doan a-actinin (thanh phan
chinh cta Z-line) (Squire, 1997). Z-line 1a mot
cAu tric quan trong clia co-xuong, c6 vai trd
lién két cac soi actin va giup nang d, sip xép
cac soi myosin, hd trg qué trinh co-dudi cua co
(Yang et al., 2007). Cac nha nghién ctru nhan
thiy a-actinin-3 c6 thé giup lam giam su ton

thuong co bang co ché co 1éch tAm (Yang ef al.,
2007). Vai trd nay dac biét quan trong trong
qua trinh co-dudi co nhanh.

Bién d6i C>T(rs.1815739 C/T) ¢ exon 16
ctia gene ACTN3 1am thay d6i b ba ma hoa thir
577 CGA (ma héa cho Arginine, ky hiéu la
allele R) thanh TGA (ma két thuc, ky hiéu la
allele X) dan dén tao ra mot protein a-actinin-3
khong hoan chinh (North et al., 1999). Allele R
¢6 loi d6i véi cac van dong vién can toc d6 nho
vao cau tao soi co co nhanh loai II trong quéa
trinh thuc hién cac dong tac voi cuong do cao
nhu 1a chay nuéc rut (Cieszczyk et al., 2011).
Allele X ¢6 loi cho cac van dong vién can stic
bén (Roth er al., 2008; Chiu er al., 2011).
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MBbi ca thé ngudi déu c6 hai ban sao clia gene
ACTN3, do vay c6 3 kiéu t6 hop kiéu gene khac
nhau: (1) XX: su két hop gifra hai allele X gay
ra thiéu hut hoan toan « - actinin - 3, tao ra
nhiéu sgi co chdm va sé& phat huy tdi da loi thé
& cac mon thé thao doi hoi sttc bén nhu
marathon (Yang et al., 2003); (2) RX: tao ra
luong sgi co nhanh va sgi co chim bang nhau;
(3) RR: su két hop gitra hai allele R tao ra nhiéu
soi co nhanh, pht hop véi cac mon thé thao doi
hoi strc manh hay tc o (Clarkson er al., 2005;
Delmonico ef al., 2007; Vincent et al., 2007).

Muc dich nghién ctru cua ching t6i la xac
dinh da hinh kiéu gene ACTN3 R577X trong
nhém van dong vién dién kinh va boi 16i & Viét
Nam. Két qua cua nghién ctru s& mo ra mot
hudng méi trong viéc ing dung cong nghé gene
nham hd tro cong tac tuyén chon van dong vién,
gitip gop phan giam thiéu chi phi trong tuyén
chon, dao tao va ning cao thanh tich cua thé
thao Viét Nam.

Péi twong nghién ciru

Mau té bao niém mac miéng cia 54 van
dong vién dién kinh va 34 van dong vién boi 16i
thudc doi tuyén qudc gia va doi tuyén tré dang
tap trung tap luyén tai ba Trung tim Huan luyén
Thé thao Qudc gia ¢ thanh phd Ha Noi, thanh
phé Pa Néng va thanh phd H6 Chi Minh. T4t ca
cac dbi tuong nghién ciru déu da dugc xac minh
khoéng c6 quan hé huyét thdng. Bang thanh tich
thé thao ctia cac ddi tuong nghién ciru ciing
duoc thu thap dé phuc vu cho viéc phan tich.

Phwong phap nghién ctru

Tdich chiét DNA

DNA tong sb cua cac dbi tuong nghién ciru
duoc tach chiét tir mau té bao niém mac miéng
bang bo Kit Buccal Swab DNA Extraction
(GeneShun, Trung Qudc) va cic hudéng din
di kém.

Phain itng PCR

DPoan exon 16 cua gene ACTN3 dugc nhan
1én bang k§ thuat PCR st dung cip mdi
2ACTN3-F va 2ACTN3-R. Phan ung PCR
duoc tién hanh trén may luan nhiét véi chu

trinh nhiét nhu sau: 95°C trong 5 phuat, 95°C
trong 60 gidy, 62°C trong 90 gidy, 72°C trong
45 giay, 1ap lai 35 1an tir budc 2, 72°C trong 10
phat, gitt ¢ 4°C. San phdm PCR duoc gii
& -20°C dén khi st dung.

Phan tich da hinh gene

San phdm PCR duoc tinh sach bing
PCR and DNA Fragment Purification Kit
(GeneShun, Trung Qudc). Kiéu gene ACTN3
R577X dugc xac dinh bang phuong phap phan
tich RFLP, sir dung enzyme cit giéi han Ddel
(BioLabs, M¥), cac diéu kién cua phan tng cit
enzyme gi6i han duoc tién hanh theo khuyén
c4o clia nha san xuat.

San pham cit giéi han sau d6 dugc dién di
kiém tra trén gel agarose 3% (Code: V3841,
Promega). Xac dinh kiéu gene cua ting ddi
tuong dua vao két qua dién di.

Xdc dinh trinh tw gene ACTN3 R577X

San phdm PCR duogc gui di giai trinh tu
tai MCLAB (M§) nham kiém tra lai da hinh
R577X sau khi dugc xac dinh bang phuong
phap PCR-RFLP. Phan tich trinh ty thu dugc
bang phin mém BioEdit V7.0.9.

KET QUA NGHIEN CUU

X4c dinh da hinh kiéu gene ACTN3
R577X bing giai trinh tw

Dé kiém chung lai da hinh ACTN3 R577X
ciia timg mau, chung toi tién hanh tinh sach
luong 16n san phim PCR va xac dinh trinh tu
gene tai cong ty MCLAB (M¥). Két qua duogc
minh hoa dai dién (Hinh 1A, 1B, 1C).

Tir két qua dién di san pham sau khi cit
enzyme cho thdy miu B1l cho 2 bing
v6i kich thude: 429 bp va 200 bp. Phan tich
trinh ty cia miu B1l cho thdy xuét
hién mot dinh nucleotide C rat rd rang
(Hinh 3A). Nhu vay, khong c6 bién doi
C>T 6 vi tri nay. Hai két qua nay hoan
toan tuong dong. Kiéu gene ACTN3 R577X
tai exon 16 ciia mau B11 dugc xac dinh
la RR.
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Hinh 1. Két qua giai trinh tw DNA: A. mdu B11; B. mau B9; C. miu K19

Khi c6 bién d6i C>T, enzyme Ddel s&
nhan biét thém 1 vi tri cit va cit doan gene tai 2
vi tri, trong trudng hop xay ra & ca hai ban sao
cua gene thi s€ c6 3 doan DNA c¢6 kich thudéc:
332 bp, 200 bp va 97 bp. Tir két qua dién di san
pham sau khi cdt enzyme cho thdy mau B9 cho
3 bang voi kich thudc: 332 bp, 200 bp va 97 bp.
Khi phan tich trinh tu cia mau B9 cho thdy mot
dinh nucleotide T rat rd rang (Hinh 1B). Nhu
vay, bién @61 C>T xuét hién ¢ ca 2 ban sao.
Hai két qua nay hoan toan tuong dong. Kiéu
gene ACTN3 R577X tai exon 16 ciia miu B9
duoc xac dinh 1a XX.

Khi bién d6i C>T xay ra ¢ mot trong hai
ban sao ciia gene, enzyme Ddel s& nhan biét
thém 1 vi tri cit tai ban sao xay ra dot bién va
cit doan gene nay tai 2 vi tri nén ta thu duoc 4
doan DNA c6 kich thudc: 429 bp, 332 bp,
200 bp va 97 bp. Tur két qua dién di san pham
sau khi cit enzyme cho thdy miu K19 cho
4 bang véi kich thudce: 429 bp, 332 bp, 200 bp
va 97 bp. Khi phén tich trinh ty ciia mau K19
cho thdy mot kiéu di hop nucleotide C/T rat ro
rang (Hinh 1C). Nhu vy, bién d6i C>T
xuat hién & mot ban sao (ban sao mang bién dj
X). Hai két qua nay hoan toan tuong dong.

Kiéu gene ACTN3 R577X tai exon 16 ciia mau
K19 duoc xac dinh 1a RX.

Phan tich tin s6 kiéu gene va tin s6 allele

Két qua phén tich tan sb kiéu gene/allele
cia ACTN3 R577X & 54 van dong vién dién
kinh; 34 van dong vién boi 16i dugc trinh bay ¢
Bang 1.

Dua trén viéc xac dinh va thong ké tan sé
kiéu gene va tan sb allele cia da hinh gene
ACTN3 R577X trén cac nhom van dong vién,
chung t6i s& tién hanh chia nhém, phan tich anh
huong cia da hinh gene ACTN3 R577X dén
thanh tich thé thao ctia vn dong vién.

Dé xem xét anh hudng cua tan sé kiéu gene
ACTN3 R577X t6i kha nang thé thao cua céac
VDV, ching t6i tién hanh chia nhém cac ddi
tuong nghién ctru thanh 2 nhém chinh: (i)
Nhém 1 - nhém VDV thi diu & cac mon thé
thao can loi thé sirc manh/sirc nhanh (bao gdm
cac mon thi dau: chay <400m; boi <200m; nhay
cao; nhay xa; nhay 3 budc, chay tiép suc
4x100m ...). (ii) Nhém 2 - nhém VDV thi dau ¢
cac mon thé thao can loi thé sitc bén (bao gdm
cac mon thi ddu: chay >3000m; boi >200m).
Tan sb kiéu gene ACTN3 R577X va tan sé alen
R; X gitta cac nhém nghién ctru dugc thé hién
trong Bang 2:
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Bang 1. Tan sb kiéu gene/allele cia ACTN3 R577X & cAc van ddng vién

Tén s6 kiéu gene (%) Tén s allele (%)
Nhém
RR RX XX R X
VDV dién kinh
44 43 13 66 34
(n=54)
VDYV boi 16i
29 53 18 56 44
(n=34)

Bang 2. Phan bd tin s6 kiéu gene ACTN3 R577X va tin sb alen R; X
trong nhom van dong vién nghién ciru

TAn s6 kiéu gene (%)

Tén s allele (%)

Nhém
RR RX XX R X
Nhém 1 (n=60) 42 15 43 63 37
Nhém 2 (n=28) 26 53 21 53 47

KET LUAN

Chung t6i d3 xac dinh dugc tan sb kiéu
gene ACTN3 R577X, tan s6 allele R/X & 88 dbi
tuong nghién ctu, bao gdm 54 van dong vién
dién kinh (44% RR; 43% RX; 13% XX; tan s6
allele R: 66%; allele X: 34%) va 34 van dong
vién boi 16i (29% RR; 53% RX; 18% XX; tan
sd allele R: 56%; allele X: 44%).

Két qua nghién ctru nay da duoc sir dung
két hop v6i cac thong tin vé dic diém thé luc va

thanh tich thé thao cua cac van dong vién da
thu thip chia thanh 2 nhom: Nhom VDV thi
ddu ¢ cac mon thé thao can loi thé suc
manh/sttc nhanh bao gdm 60 ngudi (tan sb
kiéu gene: RR42%; RX15%; XX43%; tan s
allele: R 62%; allele X 38%); Nhém 2 - nhém
VDV thi ddu & cac mén thé thao can loi thé strc
bén bao gdm 28 ngudi (tan sb kiéu gene: RR
26%; RX 53%; XX 21%; tan s allele R: 53%;
allele X: 47%).
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