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TOM TAT

Mic du hc gen ngudi dﬂ duqc gia1 ma thaoh cong nhung dnh huéng cua da hinh gen dén 16 chat thé thao
vin cdn nhidu d|eu chua biét. Nhiéu nghién ciru ¢6 dong quan diém cho ring da hinh gen a-actinin-3 (ACTN3)
c6 lién quan dén thanh tich cia cic van déng vién (VDV) 1ru ti. Gen ACTN3 mi boa cbo protein a-actinin-3,
chi dugc biéu hén trong sgi co co nhanh logi 1. Bién di CT (rs.1815739 C/T) & exon 16 cia gen ACTN3
1am xudt hign ma két thic (da hinh RS77X) din dén thiéu bt protein a-actinin-3 & dang déng hep nr XX
(khéng ¢6 a-actinin-3). Van trd clia da hinh ACTN3 R577X duoc chimg mmh co anh huang dén tbanh tich thé
thao clla cdc VDV. Trong nghién ciru ndy, ching t6i da tich chiét DNA toog sb tir ¢ bao mém mac m|eng va
danh gi4 chét lugng sin phﬁm PCR. San pham PCR sau d6 dugc xir ly bang enzyme gioi han Ddel dé xéc dinh
kiéu gen ACTN3 R.S77X va tan sé allele coa 88 VBV thuge cdc ddi tuyn tré va dir tuyen Quéde gia Ching 161
da xdc d|nh thn s6 kidu gen ACTN3 R577X, tan sb allele R/X cia 54 VDV dién kinh (44% RR; 43% RX; 13%
XX; thn 56 allele R: 66%; X: 34%) va 34 VDV bai 11 (29% RR, 53% RX; 18% XX, tin s6 allele R: 56%; X:
44%). Két qua nghién ciru ndy s& duge sit dyng két hop véi cac thoag tin vé dic diém thé Iyc va thanh tich thé
thao clia céc VDV da thu lhfp dugc dé phin tich va d4nh gid dnh huémg cia gen ACTN3 dén thanh tich cia
VDV Viét Nam. Muc dlch tip theo ciia chung 16i 13 tap trung nghién ciru (mg dung c6ng nghé gen trong u.\ycn
chon VBV nhém gép phan giam thiéu chi phi trong tuyén chon, dio tao v ning cao thanh tich cia thé thao

Vit Nam,
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MO PAU

H¢ gen ngudi dd dugc gidi ma thanh cong nhung
anh hubng clia da hinh gen dén 15 chat thé thao vin
cdn nhiéu diéu chua biét. Nhiéu nghién ciru ¢6 déng
quan diém cho ring da hinh gen a-actinin-3
(ACTN3) b lién quan dén thanh tich thé thao dioh
cao. a-actinin-3 chi yéu c6 & chc soi co co nhanh
loai II, tham gia vdo chu tao cua doan a-actimin
(thanh phan chinh cua Z-line) (Squire, 1997). Z-line
la mol cdu tric quan trong cda co-xuomg, cé vai trd
lién két che sq: actin va giup nang 46, sip xcp cac
sgi myosin, hd trg qua trinh co-dudi cia co (Yang et
al.. 2007). Cac nha nghién ciru nhin thdy o-actinin-3
6 thé giap lam giam sy ton thuong co biing co ché
co léch tam (Yang er al., 2007). Vai trd nay dac biét
quan trong trong qué trinh co-dudi co nhanh,

Bién déi C>T (rs.1815739 C/T) & exon 16 cia
gen ACTN3 1am thay doi by ba ma hoa thir 577 CGA

(ma héa cho Arginine, ky hiéu la allele R) thanh
TGA (ma két thic, ky hiéu 14 allete X) dén dén tao
ra mdt protein a-actinin-3 k]\éng hoan chinh (North
et al., 1999) Allele R cd lpi d61 vér céc van dong
vién cin tde 4% nho vao chu 120 s@i ¢o co nhanh loai
[1 trong qua trinh thuc hi¢n cdc ddng tic véi cuong
a6 cao nhu la chay nudc rit (Cieszezyk et al., 2011).
Allele X ¢6 1¢1 cho céc van dong vién cin sirc bén
(Roth er al., 2008; Chiu et al., 2011). Mi c4 thé
ngudi déu c6 hai ban sao cia gen ACTN3, do vay co
3 kiéu td hop kiéu gen khac nhau: (1) XX sy két hgp
gitta ba allele X gay ra thidu hut hoan toan « -
actinin - 3, tao ra nhiéu sq1 co cham va sé phat huy
t6i da loi thé & cae mon thé thao doi hoi sic bén nhu
marathon (Yang er al., 2003); (2) RX: tao ra lugng
s¢i co nhanh va sgi co cham bang nhau; (3) RR. sy
két hop gira hai allele R 10 ra nh s¢t co nhanh,
phu hop vai cac mén thé thao doi hoi sirc manh hay
tbc 4 (Clarkson er al., 2005; Delmonico ¢t al.,
2007; Vincent ¢r al., 2007).




Muc dich nghién ctru cua ching té1 1a xac djoh
da binb kidu gen ACTN3 R577X trong nhom van
doéng vién didn kinh va boi 161 & Viét Nam. Két qua
clia nghién ciru s& md ra mét huéng mai trong vige
irag dung cong nghé gen nbim hé trg cong lflclruyén
chon vin déng vién, giip gop phin gidm thiéu chi
phi trong myén chon, dao tao va nang cao thanh tich
ciia thé thao Vit Nam.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu
Déi tegng nghién ciru

M;_u té bdo niém mac miéng cia 54 vin ddng
vién dien kinh va 34 vio déng vién bai 16i thude doi
tuyén quéc gia va doi tuyén tré dang tip trung tap
luyén tai ba Trung taro Huln luy‘én thé thao quéc gia
& thanh phd Ha Ngi, thanh pho Pa Ning va thanh
phd Hé Chi Minh, Tét ca cc dbi tugng nghién ciru
dép di dugc xdc minh khéng cé quan bé buyct
théng. Bang thanh tich thé thao cua céc dbi fwong
nghién ciru ciing duge thu thap dé phuc vy cho viée
phén tich.
Primer

Cip primer sit dung dé nhén exon 16 cha gen
ACTN3, ky hi¢u 2ACTN3-F va 2ACTN3-R dugc tong
hop tai Bio Basic INC (Canada) c6 trinh tu nhur sau:

2ACTN3-F: 5’-ACTCTGTGGAGGAGACCCAG-3'
2ACTN3-R: 5’-TGAGCCCGAGACAGGCAAG-3"
Phuong phip nghién ciu

Tdch chiét DNA

DNA tdng s6 ciia chc dbi twong nghién clru duge
tach chiét ir mAu té bao niém mac miéng bing b
Kit Buccal Swab DNA Extraction (GenShup, Trung
Quéc) va chc huéng din di kem.

Phdn img PCR
Poan exon 16 cia gen ACTN3 dugc nhin lén
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bang ky thust PCR sir dung cip mdi 2ACTN3-F va
2ACTN3-R. Phan img PCR dugc tién hanh trén may
ludn nhiét voi chu trinh nhiét nhu sau: 95°C trong §
phiit, 95°C trong 60 gidy, 62°C trong 90 gidy, 72°C
trong 45 gidy, 1p lai 35 ldn nx budc 2, 72°C trong 10
phit, giit & 4°C. Sn phdm PCR dugc git & -20°C
dén khi si dung.

Phan tich da hinh gen

San phim PCR dugc tinh sach bing PCR and
DNA Fragment Purification Kit (GenShun, Trung
Quéc). Kiéu gen ACTN3 R577X duoc xé4c dinh bing
phwong phép phan tich RFLP, sir dung enzyme cit
gi6i han Ddel (BioLabs, My), cc diéu kién cia phan
{mg cit enzyme gidi han dugc tién hanh theo khuyén
c4o ctia nba sin xuit. San phdm cit gidi han sau dé
duge dién di kidm tra trén gel agarose 3% (Code:
V3841, Promega). X4c dinh kiéu gen cia timg déi
tugng dua vao két qua dién di.

Xdc dinh trinh tw gen ACTN3 RS77X

San phém PCR dugc gui di gidi trinh ty tai
MCLAB (My) nhim kiér tra lai da hinh R577X sau
khi dugc xic dioh bing phuong phdp PCR-RFLP.
Phan tich trinh tu thu dugc biing phin mém BioEdit
V7.0.9.

KET QUA

Nhén doan exon 16 ciia gen 4CTN3 bing k§ thuft
PCR

DNA téng sb ciia 88 van dong vién d dugc tich
chi_é! va kjérn_ tra ndng 4o bing phuong phap quang
phé. DNA téng s8 pdy duoc ding lam khuon dé
nhao doan exon 16 ciia gen ACTN3. Két qué dién di
san phim PCR (Hinh 1) cho thiy: kbi sir dyng cip
mbi 2ACTN3-F va 2ACTN3-R cho sin phim PCR
dac hiu, 15 nét & céc mau nghién ciru véi kich thudc
khoang 629 bp, hoan toan phil hop vdi tinh toan ly
thuyét. San phdm PCR c6 chit lugng phd hep véi
céc bude nghién ciru tiép theo.

B13 Bl4 BI5

629 bp

Hinh 1. lKél qua dién di san phAm PCR ving exon 16 ciia gen ACTN3 ciia mdt sé VBV. Giéng M. Marker 1kb ladder plus,
Giéng ky hidu K19-K20: mAu van dong vien didn kinh, Giéng ky hidu BS-B15: mAu van ddng vién bd mdn boi 1.
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Su dung enzyme gi¢i han Ddel trong phéan tich
RFLP

Cic san pha:m PCR sau khi tinh sach s& duoc cit
bing enzyme gioi han Ddel dé xéc dinh kiéu gen
ACTN3 R577X. Trong doan trinh ty 629 bp dugc
khuéch dai ¢6 chira 2 diém cit cia Ddel déi véi
allele X va mjt diém cit d6i véi allele R. Kiéu gen
cia ACTN3 R577X duge x4c dinh bing dién di trén
gel agarose. Theo tinh todn Iy thuyét, kiéu gen RR
dac urung voi 2 bang cé kich thude 429 bp va 200
bp: kiéu gen RX dic trung véi 4 béng c6 kich thuéc
429 bp, 332 bp. 200 bp vi 97 bp; kiéu gen XX dac

B10 B11

trung vén 3 bang cé kich thuée 332 bp, 200 bp va 97
bp. Két qua dién di san phim sau khi cit bing Ddel
(Hinh 2) cho thay: san phim 13 céc bang rd nét, c6
kich thudc phd hop v6i tinh todn 1y thuyét.

X4c dinh da hinh kidu gen ACTN3 R577X biing
gidi trinh ty

B¢ kiém chimg lai da hinh ACTN3 RS77X cia
tmg du, chidng 16i tién hanh tinh sach lugng lon
san phirm PCR vA x4c dinh trinh 1 gen tai cdng ty
MCLAB (My). Két qui duoc minh hoa dai dign
(Hinh 3A, 3B, 3C) nhu sau:

Hinh 2. Két qua dién di sau khi cAt sén phdm PCR béing enzyme giot han Ddel Giéng M. Marker 1kb fadder plus; Gréng ky
hibu K19-K20° méu vén dong viéin dién kinh; Gidng ky hiéu 89-815° mau van dong vién bd mon bor K
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Hinh 3. K&t qua gidi trinb ty DNA A. m3u B11: B mu B9, C mdu K19



Tie két qua dién di sin phém sau khi cit enzyme
cho thdy mau BI 1 cho 2 bing véi ldch thude: 429 bp
v 200 bp. Phan tich trinh tv cia mau Bl cho thdy
xudt hién mbt dinh nucleotide C rit 16 ring (Hjnh
3A). Nbu viy, khéng cé bién ddi C ST & vi tri nay.
Hai két qui nay hoan toan tuong_ dbng. Kiéu gen
ACTN3 R577X tai exon 16 cia mau B11 duge xdc
dinh Ja RR.

Kht ¢6 bién dd1 C ST, enzyme Ddel s&é nhdn
biét thém 1 vi tri cit va ciit doan gen tai 2 vi tri, trong
truémg hop xay ra ¢ ci hai ban sao ciia gen thi s& ¢6
3 doan DNA ¢ kich thudc: 332 bp, 200 bp va 97 bp.
Til Két qué dién di sén phﬁm sau khi cét enzyme cho
tbAy mau B9 cho 3 bang vai kich thude: 332 bp, 200
bp va 97 bp. Khi phan tich trinb tyr cia méu B9 cho
thdy mét dinh nucleotide T rﬁl rd rang (Hinh 3B).
Nhu vay, bién ddi C ST xuét hién & ca 2 bip sao.
Hai két qua nay hoin toin trong déng Kiéu gen
ACTN3 RS577X tai exon 16 cla mau B9 duge xac
dinh 12 XX.

Khi bién dbi C > T xdy ra & mét troog hai bin
520 cua gen, enzyme Ddel s& nhjn biét thém 1 vi trf
cAit tai ban sao xay ra dot bién va cht doan gen nay tai
2 vi tri nén ta thu dugc 4 doan DNA cé kich thuéc:
429 bp, 332 bp, 200 bp vi 97 bp. Tur két qui
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dién di san phdm sau khi cht enzyme cho thiy méu
K19 cho 4 bing véi kich thuéc: 429 bp, 332 bp, 200
bp va 97 bp. Khi phén tich trinh ty ctia miu K19 cho
thiy mét kiéu di hop. nucleotide C/T rit 3 ring
(High 3C). Nhu vdy, bién d6i C > T xuat hién & mét
ban sao (bin sao mang bién di X). Hai két qua ndy
hoan toan tuong ddng. Kidu gen ACTN3 R577X tai
exon 16 cia miu K19 duge xéc dinh 18 RX.

Phin tich tin s kidu gen va tin s6 allele

Két qua phén tich thn s kiéu gen/allele cia
ACTN3 RS77X & 54 vin ddng vién didn kinh; 34 vin
dong vién boi 16i dugc trinh bay & bang 1.

Dya trén viée xc dinh va théng ke thn sé kiéa
gen va tin sb allele cua da hinh gen ACTN3 RS77X
wén cdc nhém van ddng vién, ching tbi s& tién hinh
chia nhém, phan tich énh huéng cia da hinh gen
ACTN3 R577X dén thanb tich thé thao cua vin dong
viép. Viéc phin uch nay s& duqc thye hién khi da thu
thip dugc mét s6 lugng mAu du 16n, bd sung nhém
déi chimg, thu thip di hrgug théng tin ¢é phan loai
van dong vién thanh cic nhém d¥c trung phi hcp (vi
du nhém vdn déng vién thi dfu & che mén thé thao
can loi thc sitc manh, nhém vin ddng vién thi dhu &
céc mon cén lm thé stz bén). Day ciing 14 dinh budng
nghién ciru tiép theo ciia chiiog 18i.

Bang 1. TAn sb kidu gervallele ciia ACTN3 R577X & cac van ddng vién

Nhém TAn 6 kidu gen Tin sb allele
RR (%) RX (%) XX (%) R (%) X (%)
VBV dién kinh (n = 54) 44 43 13 66 M
VBV boi 18i (n = 34) 29 53 18 56 44
KET LUAN hudmg cia gen ACTN3 téi thanh tich thé thao Viét

Chiing 8i d3 tbyc hi¢n thanh cong ky thust
PCR-RFLP dé xdc dinh da hinh kiéu gen ACTN3
RS77X trén cic nhém dbi tugng nghién i, X4c
dinh dugc tin sé kidu gen ACTN3 R577X, thn s6
allele R/X & 88 dbi tugng nghién cf, bao g6m 54
van djng vmn dién kinh (44% RR; 43% RX; 13%
XX; thn sé allele R: 66%; allele X: 34%) va 34 vau
dong vién boi 16i (29% RR; 53% RX; 18% XX; tin
50 allele R: 56%; allele X: 44%). Két qua nghién ctru
nay s& duge sir dung két bop véi cac théng tin vé déc
diém thé luc va thanh tich thé thao cba cée vén ddng
vién da thu thip dugc dé phén tich su hon vé anb
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Nam & bai bo tiép theo.

L¥i cAm on: Céng trinh duge hé tro kanh phi cia dé
1ai Ung dung céng nghé gen rmng tuyén chon vin
dpng vién”, B6 Vin héa, Thé thao va Du lich nr
1/2013-7/2014 do TS. Lé Dirc Chuomg lam chi
nhiém.
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ACTN3 R577X POLYMORPHISM

ANALYSIS IN RUNNING AND SWIMMING ATHLETES IN VIETNAM
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SUMMARY

Although the human genome has now been sequenced, the influence of gen polymorphisms on gentic

studies were

the d¢ of

pn:dlsposmon to sports is largely unknown. N

association of the a-actinin-3 gene (ACTN3) polymorphism with performance of elite athlcies. ACTN3 genc
codes a-actinin-3, which is found only in fast, type 1] muscle fibers. C-to-T transition (rs.1815739 C/T) ) in
exon 16 of the ACTNJ 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 1o
determine the quality and the quantity of DNA extracted from buccal swabs and to estimate PCR products. The
amplificd fragment subsequently underwent digestion by Ddel to determine 4CTN3 RS77X genotype and
allelic frequencies of 88 Vietnamese athletes belong o young and natioal teams. We obtained genotype and
atlelic frequencies of ACTN3 R577X from 54 running athletes (44% RR; 43% RX; 13% XX and 66% R, 34%
X) and from 34 swimming athletes (29% RR: 53% RX, 18%XX and 56% R, 44% X) Together with physical
characteristics and the obtained performance, these results are used in order to analyze and evaluate the cffect
of ACTN3 gene on the performance of Vietmamese athletes Further, our target is focusing to smdy gen
technology on sclecting athletes, that aims to reduce costs of athlete selecnion, coaching. and enhance

Viemamese athletes's performance.

Keywords: a-actimin-3, ACTN3 R577X. allele, athletic performance. PCR-RFLP
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