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TOM T A T 

Mac dil hfi gen ngudi da dugc giai ma thanh cdng nhung anh hudng ciia da hinh gen den to chat the thao 
vln cdn nhilu dilu chua bilt, Nhilu nghien cim co ddng quan diem cho rang da hinh gen a-actinin-3 {ACTNS) 
c6 lien quan den thanh tich ciia cac van dong vien (VDV) uru tii. Gen ACTN3 ma hoa cho protein a-actinin-3, 
chi duijfc bifiu hifin trong sgi co co nhanh loai II. Bifin dfii C->T (rs.l815739 C/T) d exon 16 ciia gen ACTNS 
ldm xuat hi?n mi ket thiic (da hinh R577X) dan den thieu hut protein a-actinin-3 6 dang dong hop tir XX 
(khong c6 a-actinin-3), Vai tro ciia da hinh ACTNS R577X duoc chiing minh c6 anh hudng den thanh tich the 
thao ciia cac VDV. Trong nghien cim nay, chiing toi da fAch chiet DNA tong so tir te bao mem m?c mi?ng v^ 
ddnh gid chat lirgmg sin pham PCR. San pham PCR sau do duoc xu ly bang enzyme gidi han Ddel de xac djnh 
k ik gen ACTNS R577X va tdn sa allele ciia 88 VDV thudc cac doi tuyln tre v^ dfii tuyln Qu6c gia Chung tfii 
da xdc dinh tdn so kilu gen ACTNS R577X, t k s5 allele R/X ciia 54 VDV diln kinh (44% RR; 43% RX; 13% 
XX; tan so allele R: 66%; X: 34%) va 34 VDV boi Ifii (29% RR, 53% RX;̂  18% XX, t k so allele R: 56%; X: 
44%). Kit quS nghien ciiu n^y sS ducrc sir dung ket hop vdi cac thong tin ve dac diem the lire va thanh tich the 
thao ciia cdc VBV da thu thap dupc de phan tich va danh gia dnh hirdng ciia gen ACTNS den thdnh tich ciia 
VDV Vifit Nam, Myc dich tiep theo ciia chiing toi la tap trung nghien cuu ung dung cong nghe gen trong tuyen 
chpn VDV nham g6p phan giam thieu chi phi trong tuyen chpn, dao tao va nang cao thanh tich ciia the thao 
Vifit Nam. 

TO-khda: a-actinin-S, ACTNS R577X. allele. PCR-RFLP. thanh tich th^ihao 

M6DAU 

H? gen ngudi dd ducc gidi ma thanh cdng nhimg 
anh hudng cua da hinh gen dfin td chdt thfi thao van 
cdn nhieu dieu chua biet. Nhifiu nghifin cuu cd dong 
quan diem cho rdng da hinh gen a-actinin-3 
(ACTNS) cd lifin quan den thdnh tich thfi thao dinh 
cao. a-actinin-3 chii yfiu cd d cac soi ca co nhanh 
io^i II, tham gia vdo cdu tao ciia doan a-actinin 
(thdnh phdn chinh ciia Z-line) (Squire, 1997). Z-line 
la mpt cau tnic quan trgng cua co-xuong, cd vai frd 
lien ket cdc S(?i actin vd giiip ndng do, sap xep cdc 
spi myosin, ho frp qua trinh co-dudi ciia co (Yang el 
al, 2007). Cdc nhd nghifin cuu nhdn thdy a-actinin-3 
cd the giiip lam gidm s\r tdn thuong ca bang co ehfi 
CO l^ch tam (Yang el al, 2007). Vai fro ndy dac bifit 
quan trpng trong qud frinh co-dudi co nhanh. 

Bien ddi C->T (rs.l8l5739 C/T) d exon 16 ciia 
gen ACTNS Iam thay ddi bp ba md hda thii 577 CGA 

(ma hda cho Arginine, ky hifiu Id allele R) thdnh 
TGA (ma ket thuc, ky hieu Id allele X) dan den tao 
ra mpt protein a-actinin-3 khdng hoan chinh (North 
el al, 1999), Allele R cd lpi doi vdi cac van ddng 
vien can tdc dp nhd vao cau tao sgi co co nhanh loai 
II trong qud trinh thuc hien cac dpng tac vdi cudng 
dp cao nhu la chay nudc nit (Cieszczyk el al, 2011). 
Allele X cd Igi cho cdc van dpng vifin cdn sue bfin 
(Roth et al, 2008; Chiu et al, 2011). Moi cd thfi 
ngudi dfiu cd hai bdn sao ciia gen ACTNS, do vdy cd 
3 kifiu id hgp kifiu gen khac nhau: (1) XX- su kfit hgp 
giiia hai allele X gay ra thifiu hut hoan toan a -
actinin - 3, tao ra nhifiu sgi co chdm va se phdt huy 
tdi da loi thfi d cdc mon the thao ddi hdi siic bfin nhu 
marathon (Yang et al, 2003); (2) RX: tao ra lugng 
spi CO nhanh va sgi co chdm bang nhau; (3) RR, su 
kfit hpp giira hai allele R tao ra nhifiu spi co nhanh, 
phu hgp vdi cdc mon thfi thao ddi hdi sue manh hay 
toe do (Clarkson et al, 2005; Delmonico et al, 
2007; Vincent el al, 2007). 
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Muc dich nghien curu ciia chiing tdi la xac dinh 
da hinh kifiu gen ACTNS R577X frong nhdm van 
d^ng vifin difin kinh va bai ldi d Viet Nam. Ket qua 
cua nghien cuu se md ra mot hudng mdi ttong vific 
ling dung cdng nghfi gen nham hd frp cdng tac tuyfin 
chpn van dpng vifin, giiip gdp phan giam thieu chi 
phi ttong tuyen chpn, dao tao va nang cao thdnh tich 
cua thfi thao Viet Nam. 

NGUYEN LIEU VA PHUONG PHAP 

Nguygn Ueu 

Dot tir0tg nghien ciru 

Mdu tfi bdo niem mac mifing ciia 54 van dpng 
vifin difin kinh va 34 van dgng vifin bai ldi thupc dpi 
tuyen qudc gia vd dpi tuyen tte dang tap trung tap 
luyen tai ba Trung tam Huan luyfin the thao qudc gia 
d thdnh phd Ha Npi, thdnh phd Da Ndng vd thdnh 
phd Hd Chi Minh. Tat ca cac ddi tupng nghien ciru 
deu da dupc xdc minh khdng cd quan he huyfit 
thong. Bang thanh tich the thao cua cdc ddi tupng 
nghien ciiu cung dupc thu thap dfi phuc vu cho vific 
phan tich. 

Cap primer sii dung dfi nhan exon 16 cua gen 
ACTNS, ky hieu 2ACTN3-F va 2ACTN3-R dupc tdng 
hgp tai Bio Basic INC (Canada) cd trinh tu nhu sau: 

2ACTN3-F:5'-ACTCTGTGGAGGAGACCCAG-3' 

2ACTN3-R:5'-TGAGCCCGAGACAGGCAAG-3' 

Phuwng phdp nghifin cun 

Tdch chiit DNA 

DNA tong sd ciia cdc doi tupng nghien cfru dupc 
tdch chiet tu mau te bdo nifim mac mifing bdng bp 
Kit Buccal Swab DNA Exfraction (GenShun, Trung 
Qudc) vd cac hudng ddn di kem. 

Phan irng PCR 
Doan exon 16 ciia gen ACTNS dupc nhan len 

K19 K20 B9 BIO Bl 

bdng ky thudt PCR su dung cdp mdi 2ACTN3-F vd 
2ACTN3-R. Phdn iing PCR dugc tifin hdnh tten mdy 
ludn nhifit vdi chu trinh nhifit nhu sau: 95°C ttong 5 
phiit, 95''C ttong 60 gidy, 62°C ttong 90 gidy, 72°C 
ttong 45 giay, Idp lai 35 lan tu budc 2, 72''C frong 10 
phut, giu d 4°C. San phim PCR dugc giii d -20°C 
dfin khi su dung. 

Phan tich dii hinh gen 

San pham PCR dupc tinh sach bang PCR and 
DNA Fragment Purification Kit (GenShun, Trung 
Qudc). Kifiu gen ACTNS RSllX dugc xac dinh bdng 
phucmg phap phan tich RFLP, sii dung enzyme cat 
gidi ban Ddel (BioLabs, My), cdc difiu kien ciia phdn 
ling cat enzyme gioi han dupc tifin hdnh theo khuyfin 
cao cua nha san xuat. San pham cat gidi ban sau dd 
dugc dien di kifim fra ttfin gel agarose 3% (Code: 
V384I, Promega). Xac dinh kifiu gen ciia timg ddi 
tupng dua vdo kfit qua dien di. 

Xdc dinh trinh t^gen ACTNS R577X 

Sdn pham PCR dugc gui di giai trinh tu tai 
MCLAB (My) nhdm kifim fra lai da hinh R577X sau 
khi dugc xac dinh bang phuang phap PCR-RFLP. 
Phan tich trinh tu thu duac bdng phdn mfim BioEdit 
V7.0.9. 

KET QUA 

Nhdn doan exon 16 cua gen ACTNS b^ng ky thuat 
PCR 

DNA tdng sd cua 88 van ddng vien da dupc tdch 
chifit va kifim tra ndng dp bdng phuang phap quang 
phd. DNA tdng sd nay duac dung ldm khuon dfi 
nhan doan exon 16 ciia gen ACTNS. Kfit qua di?n di 
san phdm PCR (Hinh 1) cho thdy: khi su dyng cap 
mdi 2ACTN3-F va 2ACTN3-R cho san pham PCR 
ddc hieu, ro net d cac mdu nghien ciiu vdi kich thudc 
khodng 629 bp, hodn toan phu hgp vdi tinh todn ly 
thuyfit. Sdn phdm PCR cd chdt lugng phu hgp vdi 
cdc budc nghifin cmi tifip theo. 

B13 B14 B15 

629 bp 

Hinh 1 K t̂ qua dien di sdn phim PCR vijng exon 16 cua gen ACTN3 ciia mpt s6 VDV. Gi^ng M, Marker Ikb ladder plus, 
Gieng ky hifiu K19-K20: mlu vgn dpng vien dien kmh, Gieng k̂  hi0u B9-B15: mlu vdn dOng vifin bO mfln ba\ l$i. 
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Sir du i^ enzyme gidi ban Ddel trong phau ti'cb 
RFLP 

Cac san pham PCR sau khi tinh sach se dugc cdi 
bang enzyme gidi han Ddel de xac dinh kifiu gen 
ACTNS R577X. Trong doan frinh tu 629 bp dugc 
khufich d î cd chira 2 difim cdt ciia Ddel ddi vdi 
allele X va mdt difim cat doi vdi allele R. Kifiu gen 
cua ACTNS R577X dugc xdc dinh bang dien di tren 
gel agarose. Theo ti'nh todn ly thuyfit, kifiu gen RR 
dac trung vdi 2 bang cd kich thudc 429 bp vd 200 
bp; kieu gen RX dac trung vdi 4 bang co kich thudc 
429 bp, 332 bp, 200 bp va 97 bp; kifiu gen XX dac 

tnmg vdl 3 bang cd ldch thudc 332 bp, 200 bp va 97 
bp. Kfit qua difin di san phdm sau khi cat bdng Ddel 
(Hinh 2) cho thdy: sdn phdm la cac bang rd net, cd 
kich thudc phu hpp vdi tmh toan ly thuyet. 

Xac dinh da hinh kifiu gen ACTNS R577X bdng 
giai trinh ty 

Dfi kifim chiing lai da hinh ACTNS R577X cua 
timg mau, chiing tdi lifin hanh tinh sach lugng ldn 
sdn pham PCR va xac dinh trinh tu gen tai cdng ty 
MCLAB (My). Kfit qua duoc minh hpa dai dien 
(Hinh 3A, 3B, 3C) nhu sau: 

bp 
700 ̂  
500 > | 
400 * 
300* 

200*1 

100* 

K19 K20 B9 BIO Bll B12 » B13 B14 B15 
bp 

l< 332 
l < 200 

\< 97 

Hinh 2. K^tqua ai#ndi saj khi cStsan pham PCR b^ng enzyme gioi han Ddel Gieng M. Marker tkb ladder plus: Gieng ky 
hi$u K19-K20' miu vHn dong vi^n diSn kinh: Gieng ky hieu B9-B15' mau van dong vien bp mon ixyi lgi 

"0" 

Hinh 3. Kfit qud gidi trinh tv DNA A. miu Bit; B miu B9. C mau K19 
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Td kfit qud difin di san phdm sau khi cat enzyme 
cho thdy mdu B11 cho 2 bang vdi kich thudc: 429 bp 
vd 200 bp. Phan tich trinh tu cua mdu B l l cho thdy 
xult hien mdt dinh nucleotide C rat ro rang (Hinh 
3A). Nhu vdy, khdng cd bifin ddi C ->T d vi tti nay. 
Hai kfit qua nay hodn toan tuang ddng. Kifiu gen 
ACTNS R577X tai exon 16 cua mlu B l l dugc xac 
djnh la RR. 

Khi cd bifin ddi C -^T, enzyme Ddel se nhdn 
bifit thfim 1 vi tri cdt vd cdt doan gen tai 2 vi tri, ttong 
trudng hgp xay ra d ca hai bdn sao cua gen thi sfi cd 
3 doan DNA cd kich thudc: 332 bp, 200 bp va 97 bp. 
Tli kfit qud dien di sdn pham sau khi cat enzyme cho 
thdy mdu B9 cho 3 bang vdi kich thudc: 332 bp, 200 
bp va 97 bp. Khi phan tich trinh tu ciia mau B9 cho 
thdy mdt dinh nucleotide T rdt ro rang (Hinh 3B). 
Nhu vay, bifin doi C -^T xuat hifin d cd 2 ban sao. 
Hai kfit qua nay hodn todn tuong ddng. Kieu gen 
ACTNS R577X tai exon 16 cua mdu B9 dugc xac 
dinh la XX. 

Khi bifin ddi C -^ T xdy ra d mgt frong hai ban 
sao cua gen, enzyme Ddel se nhdn bifit thfim I vi tri 
cat tai bdn sao xdy ra dpt bifin vd cdt dogn gen nay tai 
2 vi tri nen ta thu dugc 4 doan DNA cd kich thudc: 
429 bp, 332 bp, 200 bp va 97 bp. Tir kfit qua 

dien di sdn phdm sau khi cdt enzyme cho thdy mau 
K i 9 cho 4 bang vdi kich thudc: 429 bp, 332 bp, 200 
bp vd 97 bp. Khi phan tich ttinh tu cua mdu K19 cho 
thdy mpt kifiu di hgp nucleotide C/T rat rd rang 
(Hinh 3C). Nhu vdy, bifin ddi C -^ T xudt hien d radt 
bdn sao (bdn sao mang bifin di X). Hai kfit qua ndy 
hoan todn tuong ddng. Kifiu gen ACTNS R577X tai 
exon 16 cua mlu K19 dugc xdc dinh la RX. 

Phan tich tan s6 kilu gen vd thn $6 allele 

Kfit qua phdn tich t in sd kifiu gen/allele cua 
ACTNS R577X d 54 vdn ddng vifin difin kinh; 34 van 
dpng vien boi lgi dugc trinh bay d bang 1. 

Dua ttfin vific xdc dinh va thdng ke tan so kifiu 
gen va tdn sd allele cua da hinh gen ACTNS R577X 
tten cdc nhdm van dgng vien, chiing tdi se tien hdnh 
chia nhdm, phan tich anh hudng cua da hinh gen 
ACTNS R577X dfin thanh tich thfi thao ciia v$n dgng 
vifin. Viec phdn tich nay se dupc thuc hifin khi da thu 
thap dugc mgt s6 lugng mdu dii ldn, bd sung nhdm 
ddi chiing, thu thdp dii lupng thdng tin dfi phdn loai 
van dpng vifin thanh cac nhdm dac tnmg phii hgp (vi 
du: nhdm van dgng vifin thi ddu d cac mdn thfi thao 
cdn Igi thfi siic manh, nhom van dgng vien thi ddu d 
cac mdn cdn lgi the sire ben). Day ciing la dinh hudng 
nghien cim tiep theo cua chiing toi. 

Bdng 1. Tdn so kî u gen/allele cDa ACTNS R577X d cdc vgn apng vifin 

Nhdm 

VDV dien kinh (n = 54) 

VDV boi lpi (n = 34) 

RR(%) 

44 

2S 

xdn so kî u gen 

RX (%) XX (%) 

43 13 

53 18 

Tan sd allele 

R{%) X(%) 

66 34 

56 44 

KET LUAN 

Chung tdi da thyc hipn thdnh cdng ky thuat 
PCR-RFLP dfi xdc dinh da hinh kifiu gen ACTNS 
R577X tten cdc nhdm ddi tugng nghien cuu. Xdc 
dinh dupc tdn s6 kiku gen ACTNS R577X, t in s6 
allele R/X d 88 doi tugng nghien cuu, bao gdm 54 
van dpng vien difin kinh (44% RR; 43% RX; 13% 
XX; tdn sd allele R: 66%; allele X: 34%) va 34 van 
dpng vien boi Ipi (29% RR; 53% RX; 18% XX; t in 
sd allele R: 56%; allele X: 44%). Kfit qud nghien cuu 
nay se dugc sir dung kfit hpp vdi cdc thdng tin vfi ddc 
difim thfi luc va thanh tich difi thao cua cdc van ddng 
vien da thu thdp dupc dfi phan tich sau hon vfi anh 

hudng ciia gen ACTNS tdi thanh tich thfi thao Viet 
Nam d bai bao tifip theo. 

L6i cam ffn.- Cong trinh duac ho trg kinh phi cua de 
tdi "lfng dung cong nghe gen trong luyen chgn van 
dgng vien", Bg Vdn hoa. The thao vd Du lich lit 
1/201S-7/2014 do TS Le Dire Chuang ldm chit 
nhiem. 
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Although the human genome has now been sequenced, the influence of gen polymorphisms on gentic 
predisposition to sports is largely unknown. Numerous studies were conducted concerning the detemimation of 
association of the a-actmin-3 gene [ACTNS) polymorphism with performance of elite athletes, ACTNS gene 
codes a-actinin-3, which is found only in fast, type 11 muscle fibers, C-to-T transition (rs,1815739 C/T) ) in 
exon 16 of Ihe ACTNS gene leads to a stop-codon (R577X polymorphism), which results in a-actinin-3 
deficiency in XX homozygotes (no a-aclinin-3 protein detectable in muscle fibers). Functional ACTNS R577X 
polymorphism has been associated with athletic perfomiance 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 ACTNS R577X genotype and 
allelic frequencies of 88 Viemamese athletes belong to young and national teams. We obtained genotype and 
allelic frequencies of ACTNS R577X from 54 running athletes (44% RR; 43% RX; 13% XX and 66% R. 34% 
X) and fi-om 34 swimming athletes (29% RR; 53% RX, 18%XX and 56% R, 44% X) Together with physical 
characteristics and the obiamed performance, these results are used in order to analyze and evaluate the effect 
of ACTNS gene on the perfomiance of Viemamese athletes Further, our target is focusing to study gen 
technology on selecting athletes, that aims to reduce costs of athlete seleciion, coaching, and enhance 
Vietnamese athleies's performance. 

Keytvords: a-actinin-3. ACTNS R577X. allele, athletic performance. PCR-RFLP 
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