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Abstract: Objective

To explore the characteristic of ACE gene 1/D polymorphism in Han broad jumpers. Methods

Distribu-

tion of ACE gene I/D polymorphism for broad jumpers was analyzed by PCR,DNA sequencing , Hardy-Weinberg and SPSS, and the

results were compared with that of normal people. Results

There were II,DD and ID in gene ACE 16,and the Hard-Weinberg re-

sults showed that the subjects were group representative. The ACE DD genotype and D allele in broad jumpers was statistically

higher than normal controls (P<C0. 05). Conclusion

The results suggest that ACE DD genotype and D allele are associated with

training sensitivity of broad jumpers and could be the molecular marker for athletes choosing genetically.

Key words: sports;long jumper;Peptidyl-dipeptidease A;1/D Polymorphism

i 2 W N2 132 SRe ) . R usE T 38 3l 2 i Uk
PR, D, T3k 508 2 BB R 56 Y8 AR AR D i iZ Bl B R
WA B E NG R A BB L, R B I Bk R LA
(ACE) 2 H N M2 K s g MG . 1P 2 W5t &
W, ACE 5:[H 55 16 5 A& 7 1A — B Alu 3 E 77 g i 1 ¥
A D FBR S (D) Z 50 ACE ZEHIEA /B2 (/D) Z B AL
5 ONZ0 i 48 R 9 A 56, T HL 2 32 Bl I 2 0 Pk 1 a8 A% bR
i, BT S AR ACE N Z S X REKZ . HEN
BT 32 Bl B IX — R BR B AR 1 A O Bk B 2 25 M A U i R DL 4R
. AW B 7T 58 E N DUKE BT 2 3 5 ACE 3£/ 1/D
LA N — B BT BRI 32 Bl 5L T AR S A% SR SR AL R IR

s .
1 #WEHE
L1 —fWOR BEHORAR IR 7 2 B Bk it iz 3 51 75 1 12 5

G415 46 Bl 4 29 Bl AR (22, 02 1. 4) B, BMI(23. 2+
2.5kg/m" \HRK ZHizn g 5L UL b 3% Ll 2 (6. 0 1. 5)
o AR R E L AR 24 A 120 B Xt BE2 L 55 68 i,

2 52 B W (22. 0 1. 2) B REAEM LM 2k, Zik A
DU o B A B L HE IR S A O il A8 S B AL Al AT S
SR SZ AR B RS L AR LA 0

1.2 ik

1.2.1 DNA2H I fkas B 4 mL + 2% & Zje U 2 R
(EDTA) .04 (EP 45) W, B S 05 35 $2 B DNA, #0045 &
WA WEAE B (PCR) 5K (19 DNA ik B 1 4 B (1. 7<< 0Dy, /
ODyso<<2. 0) 4R HL ) DNA 4 CR77 7 .

1.2.2 PCRyIYMBit S5 &M 51975t 4 R E: B A w
AWM. ACE #: M EliF 518k 5-CTG GAG ACC ACT CCC
ATC CTT TCT-3', F #5149k 5'-GAT GTG GCC ATC ACA
TTC GTC AGA T-3', 55K & 49 bp,

1.2.3 PCR MK R K E&MH  MiER 25 uL.ddH,0 17 ul.,
dNTP 1 pL.10 X buffer 2.5 pL.31# % 1.0 uL BT 2.0 pL.
Taq W 0.5 pl, KW &M 94 CHZASPE 4 min, 94 CAEHE 30 s,
58 CiBk 30 5,72 CHEAf 1 min, 3 30 NFEIH,72 CIEA 10
min, 4E {17 55 56 B8 B EP AL BT 4 C kA fFI .

* BEWE . EE A KB IE S I H (81301919) 5 [{ 5K 3 4R Bh 2% JE 4 BE B I H (81200917) 5 49 £ I 2 A= 4 7 4 k. 1l 25 31 ) 11 H

(201313705026 3 JRAR 1 2 55 K 2 A= )7 5L 3 114 (CXTS201310) .
HAEE . Tel 13678083357 ; E-mail : xiaozhendai2012@163. com,

PEE B Aok (1984 —) P 1 L, BN H L E iR, & @&



FTREF 20155 1A% 455 18

1.2.4 GEAsWESERC MUK 2% B8 BB s UK, 80 V HLJE, 30
min, B 3K B HE S R T O IR AR 43 AT AP, W I SR
AL Pk 2Rl I B U

1.2.5  SCURBHmAb # R R R 2 R S Ao B DR AT % 42 35t A% O
5 78 H (Hardy-Weinberg) £ 45 » LU A 2 38 A B J2 6 FLA T 14
RN

1.3 Zeils b3 SR SPSSI16. 0 S8 it K 44 i 47 43 #r o 41 1]
FH o KT KB K HE a=0. 05, L P<<0.05 N 2% R4 43¢
mX.

2 & S

2.1 ACE MBI %E ACEXH 16 5NETARFI/DZ
AL AP 1L.DDID 3 Fp3E F B, 2 |38 PCR §7 1. 2% 3 i
WEBE R LUK R B 3 AP 4 A 490 bp I NIl A LG
FAL.DD.ID ) , {4 190 bp £ A9 B2 i & F (DD B,
A 490 bp F1 190 bp W Fh 4 H (14 A4 A B 22 & F (ID ), L
K1,

2.2 ACE ¥ HZ£L A4 1 By Hardy-Weinberg # %  Hardy-
Weinberg K 55 5 e 32 W], 2 ifF 50 T 26 5 19 32 5% R B B

19

RFMP>0.05), £ 1.

2.3 phimiagh it ACE N Z 850 fi 5% @ A RE L Bhiz
12 3l LRI S CHE H B ACE S DR R R 45 {37 Bk P9 43 A 22 S A7
GiiT 27 L (5 =8.28,P=0.016;y =8.35,P=0.004) , Bk iz
123l b DD K PR LA D 4575 R 2 A W1 Tl A (o =
4.79,P=0.029;%*=8.35,P=0.004) , ]L3& 2,

1 2 3 4 5
1:11;2.DD;3:1D;4:1D;5: Marker,
1 ACE EFE B ik E

®1 ACEEBEEHS % Hardy-Weinberg 83 [n(%)]

FE R R F A H-W P i £ 3o

215 n

I 1D DD I D ¥ P
B84l 75 13(17.3) 35(46.7) 27(36.0) 61(40.7) 89(59. 3) 0.081 0.775
X B2 120 41(34.2) 53(44. 2) 26(21.6) 135(56. 3) 105(43.7) 1. 260 0.261
&t 195 54(27.7) 88(45.1) 53(27.2) 196(50. 3) 194(49.7) 1. 850 0.174

x2 BiZiZsh R 5 EiE AR
F R R (20) S (N AR ()
éﬂ%” n Xz P XZ P
I D DD I D
kT iz 3h 5 75 17.3 46.7 36.0 40.7 59. 3
X M2 120 34.2 44. 2 21.6 8.28 0.016 56.3 43.7 8.35 0. 004
e 6.530 0.037 4,790 8. 350 8. 350
P 0.011 0. 847 0.029 0. 004 0. 004
3 i it S 5 R AT AR R Bk 3B B 0L B A W A F AR .

3.1 Bkizigdh bl ACE %R /D 25 5@ AR ME
A T WA R BT 2 Ji o AR 222235 TT IR I IR 2%
1878 NRI8 Bl RE JJ A7 AE 22 5 1038 A A DL LA R A8 75 38 3l 1A
{1 S E A ) R . ACE JERE AL T 1792355 16 5 N &
BAFA /% (/D) 235 4 TL.DD Fl 1D 4§ 3 Fh S P A7,
AR ACE 2 /D 28 UGE B 8 5 12 3 fE 1
EHE T a8 3 Y 2k Y B L 02 3 5 B 24 8 A Y AR A
WCE L B AR TE IS S i U H L {EE N BT s B
B — R R TR A B 32 3 BE 7 AH Ok PR S8 16 [ N o R L AR .
AW BB 8) U ACE 2 1/D £ 245 4310 1R 5
BRI A2 B AR A e SR AL ERAREE . ARTFAAE R R L BhiT
28 b ACE 3R ID>DD> 11, % {7 58 N 4t & D>1, 5
WMDENBEA L ACE KW I/D Z 5B AR &2 %.DD &
RALA D 46 £ 56 R W 1388 AR X 4878 DD JEH B4 F1 D

3.2 ARELHES) R ACE SN 1/D 280 i Bh5 & W,
ACE 2 1/D 2850 i Hia gh R L HUa shfie Ik . B2
S 38 L T A5 (07 5 XA I B i ) BRLI2 By B e i B
i T B2 (P<<0. 05)1) . ACE J£[8 1/D Z 21 AL
i Bl Jy R AR OG5 08 gl B JE R R AT R R
Papadimitriou % F 3¢ % B » f5e K Jy ik B o 2 AL 32 ) B2
1 3 432 3l GO EG D 45 A7 36 PRR I 38 5 . Costa 551203
39 4 BB IC i J R R TR UK 52 B B (<200 m) IR 5T R
WYL 5l D A5 DAY 32 3l 5% H B8 St B Il 2 U I I
FHAMALRE . o E A A R L 12 ) By ACE 22 25 43 fii 4%
SR AU L5 1 P H A A OG STIRBF SE 4 R AT T EE. 5
i 7 4 12 2 B B CER R R O 1 Bk 2 3l By DD Ak [
U D 45 (0 5 RT3 8 (P<<0. 05) . 55 ) ik A3 3l LA
P CROAR AN T L ACE Sk [ R 46 i S R A % 22 53 T 452



20

AL (P>0.05), X R AF L0z 8) il ACE 2K 1/D
ZRAMAR . LR BRIz 8 it ACE 3k 1/D
LA AR H R I 0 H 38 8h 32 8 D S A1 5 B B A
REE X ACE 3EH /D 2 8 7 1F 5 & Wiz gl i 2k B %
M AL AR IC o ARTF I IESE T 3% — 55 o, TR 7 o 2 Bk ot
BB D SR R T IR R OR D S 3R R Al RN
R ) B T UE gyt i A 1 Ay AR AT .

25 LTR  ACE 36 /D 235 M7 /g 5 Bk i 42 3 7 32 &)
it J1 M54 ACE DD % [H 8 F1 D 25 {37 5 K A 4F 4 Bk i iz 3 51
WAGEM B FARIC. BT, ACE 3B 5% W35 3 fig 11 1 AL
AT H— 00 ACE 21 /D 25 5 LA 4287
SRORL A B B P 06 BB AT N BRI K- 1A ACE 4
SiEgRN KR,

S EZ 3k

[1] Tucker R,Santos-Concejero J, Collins M. The genetic ba-
sis for elite running performance[ J]. Br J Sports Med,
2013,47(9) :545-549.

[2] Ma F,Yang Y,Li X,et al. The association of sport per-

formance with ACE and ACTN3 genetic polymorphisms:

a systematic review and meta-analysis [ J]. PLoS One,

2013,8(1):e54685.

[3] Rasyid H, Bakri S, Yusuf 1. Angiotensin-converting en-

zyme gene polymorphisms.blood pressure and pulse pres-

sure in subjects with essential hypertension in a South

Sulawesi Indonesian population[ J]. Acta Med Indones,

2012,44(4) :280-283.

[4] Eynon N,Hanson ED,Lucia A,et al. Genes for elite pow-

er and sprint performance: ACTN3 leads the way[]].

Sports Med,2013,43(9) :803-817.

[5] Tucker R,Collins M. What makes champions? A review

of the relative contribution of genes and training to sport-

ing success[ J]. Br J Sports Med,2012,46(8) :555-561.

Allison SJ. Hypertension: Role of renal ACE in response

to hypertensive stimuli[J]. Nat Rev Nephrol,2013,9(7):

[6]

7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

FTREF 21551 A% 414 5% 14

372.

Pereira A, Costa AM, Izquierdo M, et al. ACE 1/D and
ACTN3 R/X polymorphisms as potential factors in mod-
ulating exercise-related phenotypes in older women in re-
sponse to a muscle power training stimuli[ J]. Age(Dor-
dr).2012,35(5):1949-1959.

Di Cagno A, Sapere N, Piazza M, et al. ACE and AGTRI1
polymorphisms in elite rhythmic gymnastics[J]. Genet
Test Mol Biomarkers,2013,17(2) :99-103.

Soubrier F. From an ACE polymorphism to genome-wide
searches for eQTL[J]. J Clin Invest,2013,123(1):111-
112.

Cieszezyk P, Krupecki K, Maciejewska A, et al. The an-
giotensin converting enzyme gene 1/D polymorphism in
Polish rowers[ J]. Int ] Sports Med, 2009, 30 (8): 624-
627.

Papadimitriou 1D, Papadopoul.os C, Kouvatsi A, et al. The
ACE 1/D polymorphism in elite Greek track and field ath-
letes J]. J Sports Med Phys Fitness,2009,49(4) :459-463.
Costa AM, Silva AJ, Garrido ND, et al. Association be-
tween ACE D allele and elite short distance swimming
[J7. Eur J Appl Physiol.2009,106(6) :785-790.
MRk FW 8, . b E L BHAR IS 8 A ACE &
A /D 23540 ke [T ], o 62 8 B2 2 1, 2006,
25(4) :391-393.

IR RS 2 AR M L 5. v b XU G 75 it UK B Bl
GUACE JEH /D Z 805 (1], i 3 B2 2% 2% 55,
2006,25(5):517-521.

AR RGN, RAHATIZ 3 5 ACE S/ 1/D 2 251k
W], BUAR T 5 5 2% . 2010,37(5) : 893-896,899.
NN B SCIE AR S 58 gl DL A B K R e L A
AR Z AR ]. P EE g B A 7, 2004, 23
(5):546-547.

Clsc# H 1 :2014-09-15 &8 H 1. 2014-10-19)

CEEEE 17 30
endothelial cells[J]. Molecular Cell, 2011, 44 (4) . 545-
558.

[11] Choi MH, Lee IK,Kim GW, et al. Regulation of PDGF
signalling and vascular remodelling by peroxiredoxin ||
[J7. Nature,2005,435(7040) : 347-353.

[12] Zhang B,Wang Y, Su Y. Peroxiredoxins,a novel target in
cancer radiotherapy[]J]. Cancer Lett, 2009, 286 (2):154-
160.

[13] Shiota M, Yokomizo A,Kashiwagi E,et al. Peroxiredoxin
2 in the nucleus and cytoplasm distinctly regulates andro-

gen receptor activity in prostate cancer cells[J]. Free

[14]

[15]

Radic Biol Med,2011,51(1) .78-87.

Lee KW, Lee DJ.Lee JY. et al. Peroxiredoxin [| restrains
DNA damage-induced death in cancer cells by positively
regulating JNK-dependent DNA repair[J]. J Biol Chem,
2011,286(10) :8394-8404.

Agrawal-Singh S,Isken F, Agelopoulos K, et al. Genome-
wide analysis of histone H3 acetylation patterns in AML
identifies PRDX2 as an epigenetically silenced tumor sup-
pressor gene| ] ]. Blood,2012,119(10) :2346-2357.

ek F 2 2014-09-12 & 181 H #1:2014-10-14)



