.unucmﬁ THAO

XAC PINH KIEU GENE ACTN3 R577X THE LUC CUA VAN
PONG VIEN POI TUYEN 5 MON THE THAO VIET NAM

PGS.TS. Lé Dirc Chuong!

md thanh cong, nhung anh huong cua da hinh
gene dén té chat thé thao van con nhiéu diéu
chua biét hét. Nhiéu nha nghién ciru ¢6 dong
quan diém cho rang da hinh gene a-actinin-3
(ACTN3) ¢6 lién quan dén thanh tich ciia cdc
van dong vien (VPV) wu tu. Gene ACTN3 ma
hoa cho protein a-actinin-3, chi dwoc biéu hién
trong soi co nhanh logi II. Bién doi CT
(rs. 1815739 C/T) o exon 16 cua gene ACTN3
lam xudt hién ma két thiic (da hinh R577X) dan
dén thiéu hut protein a-actinin-3 ¢ dang dong
hop tir XX (khong co a-actinin-3). Vai tro cua
da hinh ACTN3 R577X dvoc chirng minh co
danh hwéng dén thanh tich thé thao ciia cdc
VDV, Trong nghién ciru nay, chung toi da tach
chiét DNA tong sé tir té bao niém mac miéng
va danh gia chat lwong san pham PCR. Sén
phdam PCR sau d6 duwoc xir Iy bang enzyme gici
han Ddel dé xdc dinh kiéu gene ACTN3 R577X
va tan s6 allele ciia 167 vdn dong vién thuoc 5
dgi tuyén tré va dogi tuyén Quoc gia. Chiing t6i
da xac dinh tan s6 kiéu gene ACTN3 R577X,
tan s6 allele R/X ciia 63 VPV boi 16i (tan sé
kiéu gene: RR 33%, RX 48%, XX 19%, tan s
allele: R 57%, X: 43%); 36 VBV dién kinh (tan
s6 kiéu gene: RR 42%, RX 39%, XX 19%; tan
56 allele: R 61%, X 39%); 16 VPV Ban siing
(tan s6 kiéu gene: RR 25%, RX 44%, XX 31%;
tan s6 allele: R 47%, X 53%); 23 VDV cir ta
(tan s6 kiéu gene: RR 35%, RX 52%, XX 13%;
tan sé allele: R 61%, X 39%) va 29 VPV Thé
duc dung cu (tdn s6 kiéu gene: RR 45%, RX
34%, XX 21%; tan so allele: R 62%, X 38%).
Két qud nghién ciru nay sé dwoc sir dung két
hop véi cdc théng tin vé ddc diém thé e va
thanh tich thé thao cia cdc van dong vien da
thu thip dwoe dé phdn tich va danh gid anh
hieong ciia gene ACTN3 dén thanh tich ciia vén

" Tom tat: H¢ gene con nguoi da dwoc giai

g Summary: Although the human genome has

now been sequenced, the influence of gene
polymorphisms on genetic predisposition to
sports is largely unknown. Numerous studies
were conducted concerning the determination
of association of the o-actinin-3 gene (ACTN3)
polymorphism with performance of elite
athletes. ACTN3 gene codes a-actinin-3, which
is found only in fast, type Il muscle fibers. C-
to-T transition (rs.1815739 C/T) ) in exon 16
of the ACTN3 gene leads to a stop-codon
(R577X polymorphism), which results in a-
actinin-3 deficiency in XX homozygotes (no
a-actinin-3 protein detectable in muscle
fibers).  Functional =~ ACTN3  R577X
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
frequency and allele frequency of 167
Viethamese athletes belong to young and
national teams. We obtained genotype and
allelic frequencies of ACTN3 R577X from 63
Swimmer (genotype frequency: RR 33%, RX
48%, XX 19%, allele frequency: R 57%, X
43%); 36 track and fiald (genotype frequency:
RR 44%, RX 39%, XX 19%; allele frequency:
R 61%, X 39%); 16 Shooter (genotype
frequency: RR 45%, RX 34%, XX 21%, allele
frequency: R 47%, X 53%), 23 Weightliting
(genotype frequency: RR 35%, RX 52%, XX
13%;, allele frequency: R 61%, X 39%) and
from 29 Gymnastics (genotype frequency. RR
25%, RX 44%, XX 31%, allele frequency: R
62%, X: 38%) Together with physical
characteristics and the obtained performance,
these results are used in order to analyze and
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\evaluate the effect of ACTN3 gene on the

1. Truong Pai hoc Thé duc thé thao Pa chng



4 dong vien Viét Nam. Muc dich tié'p theo ciia )
chung toi la tap trung nghién cuu ung dung
céng nghé gene trong céng tdc tuyén chon vin

dong vién nham gép phan giam thiéu chi phi
trong tuyén chon, dao tao va ndng cao thanh

tich cua thé thao Viét Nam.

T khoa: a-actinin-3, ACTN3 R577X, allele,

PCR-RFLP. thanh tich thé thao.

N
1. PAT VAN DPE

H¢ gene con nguoi da duogc gidi ma thanh
cong, nhung anh huong ctia da hinh gene dén
t6 chét thé thao van con nhiéu diéu chua biét.
Nhiéu nha nghién ctru c¢6 déng quan diém va
cho rang da hinh gene a-actinin-3 (ACTN3) ¢6
lién quan dén thanh tich thé thao dinh cao. a-
actinin-3 chu yéu ¢o & cac soi co nhanh, loai
soi co tao ra sttc manh va sttc manh toc do,
tham gia vao cdu tao cua doan a-actinin (thanh
phan chinh cta Z-line) (Squire, 1997). Z-line
14 mét ciu trac quan trong cua co van, co vai
tro lién két cac soi actin va gitp nang dd, sap
xép cac soi myosin, hd tro qua trinh co rit cua
co (Yang et al., 2007). Cac nha nghién ctru
nhan thiy a-actinin-3 c¢6 thé giup 1am giam su
ton thuong co bang co ché co co ly tdm (Yang
et al., 2007). Vai tro nay dac bi¢t quan trong
trong qua trinh co co nhanh.

Bién d6i CT (rs.1815739 C/T) & exon 16 cua
gene ACTN3 lam thay d6i bo ba ma héa thir 577
CGA (ma hoéa cho Arginine, ky hi¢u la allele R)
thanh TGA (ma két thiic, ky hiéu 1a allele X) dén
dén tao ra mot protein a-actinin-3 khong hoan
chinh (North et al., 1999). Allele R c6 loi ddi
v6i cac van dong vién (VDV) can toc do nhd
vao cau tao soi co nhanh (loai Ila va IIb) trong
qué trinh thyc hién cac dong tac vdoi cuong do
cao nhu 1a chay cu ly ngin (Cieszczyk et al.,
2011). Allele X c6 loi cho cac VDV cén strc bén
(Roth et al., 2008; Chiu et al., 2011). Mdi c4 thé
ngudi déu cb hai ban sao cia gene ACTN3, do
vy c6 3 kiéu t6 hop kiéu gene khac nhau: (1)
XX: su két hop giita hai allele X gay ra thiéu hut
hoan toan a - actinin - 3, tao ra nhiéu soi chdm
va s& phat huy tdi da loi thé & cac méon thé thao
doi hoi strc bén nhu chay Marathon (Yang et al.,
2003); (2) RX: tao ra lugng soi nhanh va soi
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performance of Vietnamese athletes. Further, A
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.

Keywords: o-actinin-3, ACTN3 R577X, allele,
athletic performance, PCR-RFLP.
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cham bang nhau; (3) RR: sy két hop gitra hai al-
lele R tao ra nhiéu sgi nhanh, phu hop voi cac
mén thé thao doi héi sitc manh hay strc manh-
tdc do (Clarkson et al., 2005; Delmonico et al.,
2007; Vincent et al., 2007).

Muc dich nghién ctru ctia chung t6i la xéc
dinh da hinh kiéu gene ACTN3 R577X trong 5
nhém VDV Dién kinh, Boi 16, Bin sung, Ctr ta,
Thé duc dung cu ¢ Viét Nam. Két qua cua
nghién ctru s€ md ra mot hudng méi trong viée
mg dung cong nghé gene nham hd trg cong tac
tuyén chon VDV, gitip gop phan giam thiéu chi
phi trong tuyén chon, dio tao va nang cao thanh
tich cuia VDV thé thao Viét Nam.

Déi twong nghién ciru

Mau té bao niém mac miéng cua 167 VDV
thugc 5 nhom mén thé thao Boi 16i, Dién kinh,
Bin sung, Cu ta, Thé duc dung cu cua cac doi
tuyén qubc gia va doi tuyén tré dang tap trung
tap luyén tai 03 Trung tim Huén luyén Thé thao
Quéc gia thanh phd Ha Noi, thanh phd Da Néng
va thanh phd Ho6 Chi Minh. Tat ca cac d6i tuong
nghién ctru déu da dugc xac minh khong cé
quan hé huyét théng. Bang thanh tich thé thao
ctia cac dbi twong nghién ctru ciing duge thu
thap dé phuc vu cho vi¢c phan tich.

Cap primer st dung dé nhan exon 16 cua
gene ACTN3, ky hi¢u 2ACTN3-F va 2ACTN3-
R duoc tong hop tai Bio Basic INC (Canada) c6
trinh tu nhu sau:

2ACTN3-F: 5’-ACTCTGTGGAGGAGAC-
CCAG-3

2ACTN3-R:5°’-TGAGCCCGA-
GACAGGCAAG-3’

Phwong phdp nghién ciru

Téch chiét DNA

DNA tong s cua cac d6i tuong nghién ciru
duoc tach chiét tr mau té bao niém mac
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miéng bang bo Kit Buccal Swab DNA Extrac-
tion (GeneShun, Trung Qudc) va cac hudng
dan di kém.

Phan vng PCR

Doan exon 16 cua gene ACTN3 duogc nhan
lén bang ky thuat PCR sir dung cip moi
2ACTN3-F va 2ACTN3-R. Phan ung PCR
duoc tién hanh trén may ludn nhiét vdi chu trinh
nhié¢t nhu sau: 950C trong 5 phut, 950C trong
60 gidy, 620C trong 90 gidy, 720C trong 45 giay,
1ap lai 35 lan tir bude 2, 720C trong 10 phiit, gir
& 40C. San pham PCR duoc giit & -200C dén
khi str dung.

Phdn tich da hinh gene

San pham PCR dugc tinh sach bang PCR and
DNA Fragment Purification Kit (GeneShun,
Trung Qudc). Kiéu gene ACTN3 R577X duogc
xac dinh bang phuong phap phan tich RFLP, sir
dung enzyme cit gii han Ddel (BioLabs, M¥),
cac didu kién ctia phan Ung cét enzyme gidi han
duogc tién hanh theo khuyén céo cua nha san
xuét. San phém cit gi61 han sau do dugc di¢n di
kiém tra trén gel agarose 3% (Code: V3841,
Promega). Xac dinh kiéu gene cua ting ddi
tuong dya vao két qua dién di.

Xac dinh trinh ty gene ACTN3 R577X

San pham PCR dugc giri di giai trinh ty tai
MCLAB (M¥) nhidm kiém tra lai da hinh R577X
sau khi dugc xac dinh bang phuong phap PCR-
RFLP. Phan tich trinh tu thu dwoc bang phan
mém BioEdit V7.0.9.
2. KET QUA NGHIEN CUU VA BAN LUAN
2.1. Phan tich tin s6 kiéu gene va tan so allele

Theo gia thuyét dua ra, kiéu gene XX gay ra
thiéu hut a-actinin-3, tao ra nhiéu soi co cham
gitip VDV ¢6 loi thé & cac mon thé thao doi hoi
stc bén nhu boi, chay cu ly dai, marathon.
Nguogc lai, kiéu gene déng hop tir RR tao ra
nhiéu sgi co co nhanh, phit hop véi cac mon thé
thao doi hoi strc manh hay toc d6. Kiéu gene RX
c6 sur két hop cia sirc manh va strc bén, phit hop
v6i ca hai loai hinh mon thé thao néu trén.

Trong nghién ctru nay, ching toi tién hanh
phan tich tan s6 kiéu gene ACTN3 va tan s6 alen
R, X cua 167 VDV chia thanh 5 nhém theo noi
dung thi dau: boi 161, dién kinh, Ban stng, ct ta,
Thé duc dung cu. Két qua duogc trinh bay tai
bang 1.

Qua bang 1 cho thay:
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-Su phén bb kiéu gene ACTN3 R577X trong
nhom tong sé ddi twong nghién ctru gdm 167
VDV RR 36%; RX 44%; XX 20% la tuan theo
dinh luat Hardy-Weinberg (%2=1.685, p=0,194).

- Tuwong tu theo tiéu chuan 2 véi do tin cay
95%, cac nhém VDV clia nim bo mén thi déu
(boi 16i, dién kinh, Ban sung, cir ta va Thé duc
dung cu) ciing ¢6 phan b kiéu gene ACTN3
R577X tuan theo dinh luat nay.

- Trong 5 nhom VDV nghién ctru chi cé
nhém VDV Bin sting ¢6 tan sb kiéu gene XX
cao hon RR, gip 1.24 lan, vi cac nhom con lai
tan s6 kiéu gene RR déu cao hon XX. Tuy nhién
dé danh gia anh huong cua kiéu gene ACTN3
dbi véi kha nang thé thao ctia cac VDV thi dau
cac b mon ndy can phai xem xét cu thé trong
cac nhom dbi tuong thi d4u & cac nodi dung, cu
ly khéac nhau.

Dé xem xét anh hudng cta kiéu gene ACTN3
v6i VBV boi 16i ching t6i phan tich tan s kiéu
gene ciia cac VBV ¢ cac nhom cu ly thi dau
khac nhau. Két qua dugc trinh bay tai bang 2.

Qua bang 2 cho thiy: Dya vao bang trén co
thé thay & noi dung boi cy ly ngan (50m, 100m)
tan sb kiéu gene RR 16n hon XX, tan sb alen R
gap ~ 1.26 1an alen X cho thiy alen R ¢6 thé c6
loi v&i cac VDV thi dau ¢ ndi dung doi hoi sirc
manh, nhanh. Xét thém sy két hop cta tan sb
kiéu gene RR va RX so vai kiéu gene XX c6 thé
thay su khac biét rd rang hon. Tan s6 kiéu gene
(RR + RX)/XX 1a 0.8/0.2 = 4 goi y cho chung
t61 vé anh hudng cua alen R dén yéu t6 tc do
cling nhu strc manh ciia VDV can ¢ 6 cy ly boi
ngan. Gia thuyét nay twong dong véi két qua
nghién ctru cia Chiu LL va cs (2011) trén 168
VDV Pai Loan tham gia thi ddu ndi dung boi
cu ly ngin & cac giai cap Qudc gia va Qudc
té.Nghién ctru nay cho thay tan s6 alen R cua
nhom VBV Quéc té cao hon dang ké so véi
nhém VBV cip Qudc gia va nhom d6i ching.
O cu ly 200m, day 1a cu ly trung binh doi hoi su
két hop gifta strc manh va strc bén cia VDV nén
tan s6 alen R va X khong khac biét nhiéu ciing
hoan toan phu hop. Nhom boi cu ly dai (400m,
800m, boi marathon) c6 tan sb alen X gap ~
1.22 1an alen R, ti 1& nay khong cao nhung phan
nao cho chung t6i dinh huéng vé alen X, kiéu



gene XX s€ co loi cho cac VDV ¢ noi dung can
yéu tb stc bén.

Tuong tu v6i nhom VBV boi 161, tan sb kiéu
gene ACTN3 dugc chung to61 xem xét & VDV
dién kinh véi cac nhom noi dung thi dau. Két
qua duogc trinh bay tai bang 3.

Qua bang 3 cho thay: Xét tan s kiéu gene va
alen trong nhém VBV ¢6 ndi dung thi ddu doi
ho1 strc manh, nhanh (nhdy cao, nhay xa, 100m,
200m, 400m) chung t6i thiy 16 su khac biét giira
tan sd kiéu gene RR va XX, ti 1 nay 1a ~ 3.2,
tan sb alen R gap ~ 2 1an alen X 1a dit kién dé
khang dinh alen R va kiéu gene RR hoan toan
pht hop v6i VDV chay cu ly ngan. Diéu nay
tuong dong vai két luan trong nghién ctu cia
Mikami E va cs (2014). Nghién ctru thuc hién
trén nhom VDV uu ta ngudi Nhat cho thiy &
nhém VDV chay cu ly ngén tan s6 kiéu gene RR
va RX cao hon so v6i nhom ddi ching trong khi
khong c6 su khic biét dang ké vé tan sb kiéu
gene RR va RX ¢ nhom VDV can sitc bén so
v6i nhom d6i chung. Pic biét mdi twong quan
thé hién rd rang & cuy ly 100m chay nudc rat,
VDV c6 kiéu gene RR chay nhanh hon nhiéu so
véi VBV ¢6 kiéu gene XX. Tur d6 c6 thé thay
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alen R 14 ¢6 loi, anh huong dén strc nhanh/manh
ciia VDV. Vi nhom VDV thi dau ¢ cu ly trung
binh (800m, 1500m) alen R va X duong nhu can
bang cho thay vai tro cta 2 alen nay 1 nhu nhau
dbi voi noi dung can su két hop cua strc manh,
nhanh va sttc bén. Mot 1an nita ching t6i thém
tin tuong vao gia thuyét dua ra khi phén tich
nhom VDV ¢6 ndi dung thi dau ¢ cu ly dai
(3000 m, 5000m, 10.000m, marathon). Tan s6
kiéu gene XX gip 4 1an tan s6 kiéu gene RR, tan
s6 alen X gap 2.2 1an alen R 14 nhiing con s6
dang tin cdy cho thay alen X 1a can thiét cho
VDV thi ddu ¢ nhitng cu ly nay. Su két hop giira
hai alen X gy ra thiéu hut a-actinin-3, tao ra
nhiéu soi co cham va s& phat huy t6i da loi thé
& cac ndi dung doi hoi sirc bén nhu marathon.
Nhirng phan tich vé anh hudng cta kiéu gene
ACTN3 dbi v6i bd mon boi 16i va dién kinh ctia
chung t6i cho két luan tuong dong véi nghién
ctru cua Sigal Ben-Zaken va cs (2015). Nghién
ctru nay cho thiy tan sb kiéu gene ACTN3 va
alen R, X c6 su khac biét 10 rét gitta VDV chay
cu ly ngén va cy ly dai, kiéu gene RR ¢6 tan sb
cao hon & VDV chay nudc rut so véi VDV chay
bén va trong nhom d6i tuong nghién ciru khong

Bang 1. Phén b6 tin so6 kiéu gene ACTN3 R577X va tin s alen R/X ciia cic nhém VDV
theo mon thé thao thi dau (n=167)

Nhém VBV Tén s6 Kiéu gene (%) Tén s6 alen (%)

RR RX XX R X
Tong s6 VDV (n=167) 36 44 20 58 42
Boi 16i (n = 63) 33 48 19 57 43
Dién kinh (n = 36) 42 39 19 61 39
Bin stng (n = 16) 25 44 31 47 53
Cir ta (n = 23) 35 52 13 61 39
Thé duc dung cu (n = 29) 45 34 21 62 38

Bang 2. Phéan b tin s6 kiéu gene ACTN3 R577X va tan s6 alen R/X ciia nhém VDV Boi 19i
theo cu ly thi dau (n=63)

Culy Tan s6 kiéu gene (%) Tén s alen (%)

) RR RX XX R X

50-100m 32 48 20 56 44

200m 31 46 23 54 46

> 400m 40 10 50 45 55
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Bang 3. Phan bd tin s6 kiéu gene ACTN3 R577X va tin s6 alen R/X ciia nhém VDV Pién
kinh theo ngi dung thi dau (n=36)

Tan s6 kiéu gene (%) Tén s alen (%)
Noi dung
RR RX XX R X
Nhay cao, nhay xa, 100m, 200m, 400m 48 37 15 67 33
800m, 1500m 31 44 25 53 47
> 3000m 25 25 50 31 69
Tan sb kiéu gen VDV Cir ta Tan sa alen VDV Cir ta
u RR
B R
m RX
- X
m KK

Hinh 1. Biéu d6 phan b tin sb kiéu gene ACTN3 R577Xva tan s6 alen R, X
cua nhom VDV cir ta (23 VDV)

¢6 VDV chay nuéc rat dinh cao nao c6 kiéu
gene XX. Tir d6 c6 thé thay rd anh huong cia
kiéu gen ACTN3 v6i kha ning thé thao clia cac
VDV dién kinh nhung ddi v6i nhém VDV boi
161 tan s6 alen R, X c6 su chénh léch khong
nhiéu giita cac cy ly, can phai xem xét thém.

DBdi v6i cac bd mdn Ctr ta, Thé duc dung cu
va Ban sung ching t6i phan tich tan sd kiéu gene
ACTN3 va alen R, X cta cac nhém VDV qua
cac biéu dd sau (Hinh 1 - 3).

Biéu d6 hinh 1. cho thiy & cic VDV Cir ta,
kiéu gene RR va RX chiém wu thé, tan s6 kiéu
gene lan luogt 14 35% va 52%. Tan s kiéu gene
RR gép 2.69 lan XX. Pong thoi tan s alen R
gap 1.56 1an alen X ciing dua ra goi y vé anh
hudng cia kiéu gen ACTN3 ddi véi cac VBV
Cir ta. Cir ta 1a mon thé thao dung sirc manh,
phdi hop cac dong tac k¥ thuat nang ta hoac day
ta voi trong luong tbi da co thé duge. Cir ta gdm
2 kiéu: cir glat va cir day, ca 2 n01 dung nay
khong chi can stre khoe ma con can c6 stc bat
t6t ciing nhur yéu t6 ki thuat cao. Ner vay, thanh
tich ciia VDV cir ta do nhiéu yéu t6 quyét dinh
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nhu'ng trong d6 thé luc 1a yéu to quan trong hang
dau. Thé Iyc trong Cir ta bao gom sirc manh, sirc
nhanh va kha ning phéi hop van dong trong cac
giai doan nang ta. T chét strc manh (dac biét la
sttc manh toc d0) c6 anh huong 16n dén thanh
tich cua VDV Ctr ta, d6 1a kha nang sinh luc
trong cac dong tac & téc do nhanh, ting sirc
manh toc d9 gitip ting luc tac dung va rat ngan
thoi gian ra sirc cudi cung cua VDV trong qua
trinh nang ta. T d6 co6 thé thy alen R, kiéu
gene RR Ia co loi voi cac VBV Cir ta, gitip VBV
¢6 dugc sirc manh, stic nhanh 1a cac yéu té can
thiét dé dat dugc thanh tich cao trong by mon
nay. Két luan nay ciing hoan toan twong dong
v6i két qua nghién ciru ciia Luckhana Pimjan va
¢s (2017) trén nhom VDV nguoi Thai Lan: kiéu
gene ACTN3 RR va tan s6 alen R ctia nhém 79
VDV Ctr ta tré va nhém 38 VDV tuyén quéc gia
déu cao hon, c6 su khac biét rd rét so v6i nhom
dbi ching. Didu d6 cho thay da hinh gene
ACTN3 R577X c¢6 anh huong dén sirc manh co
bap va thanh tich cia VDV Cu ta.

Vi thé duc dung cu, day la mon thé thao



thuc hién cac bai tap doi hoi thé luc, tinh linh
hoat, nhanh nhen, sy can bang va phéi hop giita
cic dong tac mot cach nhip nhang, uyén
chuyén.Céc mén Thé duc dung cu gém: Xa don,
xa kép, xa léch, cau thiang bang, nhay cau, nhay
ngua, vong treo...va cac ndi dung khac nhu thé
duc nhip di€u, nhao 16n va thé duc tu do. Khi
thuc hién dong tac cua bai tap chu yéu ding strc
ctia co thé dé diéu khién nén strc manh 1a yéu tb
rit quan trong trong mon thé thao nay.

Biéu db 2. cho thay tan sb kiéu gene ACTN3
RR cao hon XX, tan s6 kiéu gene XX 12 0,21 —
bang ~1/2 so vé6i kiéu gene RR (45%). Cuing voi
ti 1& tan s6 alen R/X = 1,64 cho chung t6i dit
kién dé nhan dinh alen R, kiéu gene RR gitp
phat huy loi thé sitc manh dé VDV ¢o thé dat
thanh tich tt trong mon Thé duc dung cu. Két
luan nay cling twong dong v4i nghién ciru cua
Myosotis Massidda va cs (2012) cho ring kiéu
gene ACTN3 RR ¢6 vai trd quyét dinh dén
thanh tich dinh cao ctia VDV Thé duc dung cu.

Hinh 3 1a biéu d6 phéan bd tan sb kiéu gene
ACTN3 R577X va tan s6 alen R, X ctia nhém
VDV Bin stng. Co thé thdy ¢ bd mon Bén sung
VDV cha yéu c6 kiéu gene RX (tan sb 1a 44%),
tan s alen R va X khong chénh 1éch nhiéu, ti 18
nay ~ 1,13 cho thay alen X c6 thé c6 1oi v6i cac
VDV moén Bin sung.

B6 mon Bin sung doi hoi hoat dong tinh luc
cling nhu hoat dong than kinh nhiéu hon hoat
dong co bap. Bin sung 1a qua trinh rén luyén dé
gilt sung 6n dinh phdi hop cac dong tac ngam,
nin thd va boép co. Bin sung can phai tuan thu

Tan b kiéu gen VDV The duc
dung cu

N RR
W RX

l XX
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nghiém ngit cac nguyén tic vé tu thé, cach cam
sting, cach ngam dich va phai kiém soat ca nhip
thé thi méi c6 thé dat duoc thanh tich cao. Cac
xa thu phai luyén tap tu thé dimg im, giit sung
6on dinh khong duoc dao dong. Piéu nay doi hoi
cac VDV phai tap trung cao dg, c6 tam ly viing
vang, khéo 1éo dé thuc hién dong tac dong thoi
phai 6 stic bén dé giir sung im va on dinh, lap
lai cdc dong tac trong nhiéu gio lién ma phong
d6 khong bi giam stt. Nhu vay v6i bo mon Bin
stng yéu td strc bén rat quan trong, c6 nghia la
alen X c¢6 thé c6 loi cho cac VPV tham gia thi
dau bo mon nay. Nhan dinh nay twong dong voi
tan sb kiéu gene va alen trong phan tich & trén
tuy nhién mdi twong quan nay van chua that ro
rang, ti 1¢ alen R va X chénh léch nhau khong
dang ké.

Nhu vay, nhitng phan tich budc dau trén timg
bd mon thé thao cho thiy alen R, kiéu gene RR
c6 thé ¢6 loi voi VDV boi 16i, chay cu ly ngén,
VDV Cir ta, Thé duc dung cu. Alen X, kiéu gene
XX c¢6 thé c¢6 loi véi VDV boi 16i, chay cu ly
dai va VBV bd mon Bén stng.

Pé danh gia duoc chinh xac hon anh huong
cta tan s kiéu gene ACTN3R577X t6i kha
nang thé thao ciia cac VDV, chiing t6i tién hanh
chia cac ddi twong nghién ciru (167 VDV) thanh
3 nhom nhu sau:

- Nhom 1 1a nhém céc VDV thi dau ¢ céc
mén thé thao can loi thé sttc manh/stirc nhanh
(boi <200 m, chay < 400m, nhay cao, nhay xa,
ném lao, Thé duc dung cuy, nhao 1on, Cu ta).

- Nhom 2 1a nhém céc VDV thi dau ¢ cac

Tan s0 alen VDV The dyc dung

R

B

Hinh 2. Biéu @6 phan bd tin s6 kiéu gene ACTN3 R577X va tin so6 alen R, X clia nhém
VDV Thé duc dung cu (29 VDV)
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Tiin s6 kieu gen VOV Bin sing

m RE
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Tan s6 alen VDV Bin sing

X

Hinh 3. Biéu d6 phan bd tin s6 kiéu gene ACTN3 R577X va tin s6 alen R, X clia nhém
VDYV Ban sung (16 VDV)

mon thé thao can loi thé strc bén (boi >=200m,
lan, chay > 3000 m, Bin sting).

- Nhom 3 1a nhém cac VDV chua xac dinh
n6i dung thi dau.

Tan s kiéu gene ACTN3R577X va tan sb
alen R/X giita cac nhom nghién ctru. Két qua
duogc trinh bay tai bang 4.

Qua bang 4 cho thay:

Su phan bd kiéu gene ACTN3RS577X ¢
nhom téng s6 VBV cling nhu cac nhém 1, 2, 3
déu tuan theo dinh luat Hardy-Weinberg (kiém
tra theo tiéu chuan 2 voi do tin cay 95%).

Pé thuan tién cho viéc phén tich sy khac biét
trong tan sb kiéu gene ACTN3R577X giira cac
nhom nghién ctru, chiing t6i da 1ap biéu do so

sanh sau day (Hinh 4.):

Khong xét ¢én nhom 3 vi chua xac dinh ndi
dung thi ddu cua cac VDV, dya vao biéu db cho
thay:

Tan sb kiéu gene RR ¢ nhom 1 (39%) cao
gap ~1,63 1an & nhoém 2 (24%). Xét trong nhom
1, tan s6 kiéu gene RR gap ~2,44 1an tan s6 kiéu
gene XX, tan s6 alen R cao gip ~1,58 lan alen
X. Piéu nay goi ¥ cho chung ta thay alen R c¢6
thé hiru ich ddi voi cac VBV thi ddu ¢ cac mon
thé thao can lgi thé sitc manh/strc nhanh(twong
g v6i nhom 1). Gia thuyét nay ciing phu hop
v6i két qua cua cac nghién ciru tuong tu da duoc
thuc hién trén cac nhom VDV ¢ Uc, My, Nga,
Dai Loan va Tay Ban Nha. .. cho rang kiéu gene

Bang 4. Phan bo tan s6 kiéu gene ACTN3 R577X va tin s6 alen R/X ciia cAc nhém nghién ciru

Tén sb Kkiéu gene (%) Tan s6 alen (%)
Nhoém
RR RX XX R X
Téng s6 VBV (n = 167) 36 44 20 58 42
Nhém 1 (n = 116) 39 45 16 61 39
Nhom 2 (n =37) 24 41 35 45 55
Nhom 3 (n = 14) 43 50 7 68 32

Bang 5. Phan b tin s6 kiéu gene ACTN3 R577X va tin s6 alen R/X ciia 2 nhém VDV ¢6
thanh tich cao

P L 1R Tan s6 kiéu gene A&
) S0 VDV cé kiéu gene Tan so alen (%)
Nhém | S6 VDV ACTN3 (%)
RR RX XX RR RX XX R X
Nhom 1 28 11 14 3 39 50 11 64 36
Nhom 2 14 3 5 6 21 36 43 39 61

TAP CHi KHOA HOC THE THAD
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Hinh 4. Biéu d6 phan bd tin s6 kiéu gene ACTN3 R577X giira cAc nhém nghién ciru
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Hinh 5. Biéu d6 phan bd tin s6 kiéu gene ACTN3 R577Xva alen R,X giita 2 nhém VDV cé

thanh tich cao

Tin 56 kiéu gene VBV nhém | Tin 56 alen VBV nhom 1
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Hinh 6. Biéu dd phan bo tin s6 kiéu gene ACTN3 R577Xva tin s alen R, X ciia cic VDV

tiéu biéu nhém 1
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RR c6 lién quan mat thiét véi sirc nhanh - manh
cua VDV (Yang va cs, 2003; Roth va cs, 2008;
Druzhevskaya va cs, 2008).

Tan s6 kiéu gene RX & nhom 1 1a 45%, &
nhom 2 1a 41%. Kiéu gene RX phd bién nhét
trong ca 2 nhém VDV do phu hop véi ca nhitng
mon thé thao doi hoi sitc manh/nhanh ciing nhu
strc bén.

Tan s6 kiéu gene XX ¢ nhom 2 (35%) gip
~2,19 1an so voi nhom 1 (16%). Nhom 2 1a
nhom cac VDV thi dau ¢ cdc mon thé thao can
loi thé strc bén. Ty l¢ tan so kiéu gene XX/RR ¢
nhém 2 1a 35%/24% ~ 1,46 va tan s6 alen X/R
1a 55%/45% ~ 1,22. Ty 1€ nay tuy khong cao, sy
khac biét khong thé hién rd rét nhung phan nao
van cho chung t6i nhitng dinh hudng gidng vai
gia thuyét dua ra: alen X c6 loi cho cac VDV thi
dau nodi dung doi hoi stic bén (Yang va cs, 2003;
Roth va cs, 2008; Druzhevskaya va cs, 2008).

Nhu vdy, tir nhitng phan tich trén cho thay
kiéu gene ACTN3 1a RR ¢6 thé hitu ich d6i véi
cac VDV thi ddu ¢ cac mon thé thao can loi thé
sitc manh/strc nhanh va kiéu gene ACTN3 1a
XX c6 thé hitu ich ddi véi cac VDV thi ddu &
cac mon thé thao can loi thé suc bén.

Ngoai ra, nham danh gia su phu hop tuong
dbi vé gia thuyét kiéu gene ACTN3 ¢6 sy anh
hudng dén hiéu suat thé thao cua van dong vién,
giam thiéu nhitng anh huong do viée tuyén chon
va trinh d§ chung cia VDV trong nhom duogc
nghién ctru con thap, chung toi da lwa chon ra
mot nhom nhd VDV tiéu biéu ¢6 thanh tich cao,
bén viing thong qua cac giai ddu trong nudc va
quéc té, dai dién cho céc td chit van dong nhanh
— manh hodc bén, sau d6 xem xét va danh gia
kiéu gene va thanh tich thé thao cia timg ca
nhan VDV.

Tan s6 kiéu gene ACTN3 R577X va tan sb
alen R/X cua 2 nhom van dong vién ti€u biéu
(nhitng van dong vién di co thanh tich thi dau
cao tai cac giai dau trong nudc va quoc té). Két
qua duogc trinh bay tai bang 5.

Dua vao biéu do c6 thé thdy nhom 1 —nhém
VDV tiéu biéu dai dién cho t6 chit nhanh,
manh c6 tan sb kiéu gene ACTN3 RR (39%)
cao hon, gap 1,83 1an nhém 2 (21%) 1a nhom
VDV dai dién cho té chat bén. Tan sé kiéu

TAP CHi KHOR HOC THE THAD
5o ddc bigt /2023

gene RX tuong tu cling cao hon ¢ nhom 1
(50%) so v&i nhom 2 (36%). Xét tan s kiéu
gene ACTN3 XX cho théy su khac biét ro rét
gitra 2 nhom, thé hién qua tan sé kiéu gene nay
& nhom 2 1a 43% gap 4 1an nhom 1 (11%).
Ngoai ra, ti 1¢ tan sb alen R cua nhom 1/nhém
214 1.64 va tan s6 alen X ciia nhom 2/nhém 1
la 1.70 cho chung t6i1 thém tin tuéng khi cho
rang alen R, kiéu gene RR ¢6 loi cho VBV can
sttc manh, nhanh va alen X, kiéu gene XX ¢6
loi cho VBV can yéu t6 stic bén.

Xét phan bd tan s6 kiéu gene ACTN3 clia cac
VDV tiéu biéu thujc nhém 1 (nhém VBV thi
ddu & cac moén thé thao can loi thé suc
nhanh/manh) thé hién trong biéu d6 hinh 6.

Trong 28 VDV tiéu biéu c¢6 11 VDV ¢o kiéu
gene RR (chiém 39% s6 VBV), 14 VDV c6 kiéu
gene RX (chiém 50%) va c6 3 VDV c¢6 kiéu
gene XX (chiém 11%). Nhu vay su phan b kiéu
gene RR va XX c6 su khac biét kha rd rang, tan
s6 kiéu gene RR gap 3.55 lan kiéu gene XX. S6
VDV mang alen R 1a 25/28 VDV (89%), dong
thoi ti 18 tan s6 alen R va X ciing c6 su chénh
l1éch kha 16n (ti I¢ alen R/X = 1,78) cho chung
t6i co so dé khang dinh alen R, kiéu gene
ACTN3RR ¢6 1oi cho cac VPV thi diu ndi dung
doi hoéi strc nhanh/manbh.

3. KET LUAN

Chung t61 da thuc hién thanh cong k¥ thuat
PCR-RFLP dé x4c dinh da hinh kiéu gene
ACTN3 R577X trén cic nhom ddi tugng nghién
ctru. Xac dinh duoc tan sb kiéu gene ACTN3
R577X, tan s allele R/X & 167 d6i twong
nghién ciru, bao 63 VBV boi 16i (tan s6 kiéu
gene: RR 33%, RX 48%, XX 19%; tan sb allele:
R 57%, X: 43%); 36 VDV dién kinh (tan s6 kiéu
gene: RR 42%, RX 39%, XX 19%; tan sb allele:
R 61%, X 39%); 16 VDV Bin sung (tan s kiéu
gene: RR 25%, RX 44%, XX 31%; tan so allele:
R 47%, X 53%); 23 VDV Cu ta (tan sb kiéu
gene: RR 35%, RX 52%, XX 13%; tan sd allele:
R 61%, X 39%) va 29 VDV Thé duc dung cu
(tén sb kiéu gene: RR 45%, RX 34%, XX 21%;
tan s allele: R 62%, X 38%).

Ngoai ra, VDV c¢6 thanh tich thi dau quéc té
c6 ty 1é tan s6 kiéu gene ACTN3 RR va RX cao
hon hian nhom VDV tré. Két qua nghién ciru nay
s& duoc str dung két hop voi cac thong tin vé dic
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diém thé luc va thanh tich thé thao cua cac van
dong vién di thu thap duoc dé phan tich sau hon
vé anh huong ctia gene ACTN3 t6i thanh tich
thé thao Viét Nam.
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