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HERE: HEI5ALKBSHEOHRMRIEIRE, A3 BT
WABEATE (k. ) WKRFEBS A K ACE BH /D 2EH
Al mDNA BEX I B3 S AN AR RBTHE, H52HRALE
TAERR AT T XBRAHT, T AR S0 B2 3 A W R IE
RILWT A R S RER R, HRNSFRPRRAREZZES
5 A M WURI AT T — SRR AR R BT 5 TAE

WAk AMRAEEUERBX (FBIEEFHEX) 89 AIRNF
WA . 87 BRBEEEHR . 40 LERB FREMLBERER
1R | 23 ZEKE TARIMLEKERZ S R85 £ ERENETENRS
BRMNR (FAFRRBIFAXNSEREHTAR) . KA PCR JTHEX
ACE %[ /D ZEMHATRN; R A PCR Y7 i )5 153847 mDNA
BRI AR, JF5EMA DNASTAR KIFHTFFIMT; KA
SRR AT R A — O S — 0 S#k (Breath by breath) WA 7
W%, WkFIREEFRARADEAITE (Monark 839) BMAMIIIEZZ)
FR, FEMEE305RA CONCEPT I BRIMM NN (RE™) BIHAM
wEsh AR, MBS RAMWBRAFER (VO,max) , MM BAHARE
(VO,max/BW) . A —HARHHR (VCO,max) . BKRFFEE (RQ-
max) . BHFESE (VEmax) . BAEKE (O, - pluse,,.) . HAFIR
$i% (BFmax), BA0% (HRmax), BAIHE (Pmax). BAIE3NE
] (Tmax) . BRAFHEATAER B (Wmax - T) FHERATRE;
FMARMAEEZEZR ACE 2H /D Z54H mtDNA HE KX 1 FIIEE
PRy 4E R B s R A AT AERR ST Rk o

FEWRER:

(1) ERBR LK. REBFHAMBRERES TRE. KR
B3R URREAR R X NS E AR ACE EF I HRNAM I FAE
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B BENE TREFBETREAB . Cancasian AFITIHFA
# (P<0.05~0.001), Ti DD ZEEM D S X FFRE EMEFib
i1 (P<0.01~0.001), ACE %[ I/'D £ MERHHABHES,

(2) SREREMRIUEAR LR, E5RHXHKHRESS R
MENYNENERFRIGESAEBRNEEBEALZRUE (P<
0.05~0.01), FHEEH G &K B V000 B X 1% 28 A 1
NEAMEMBERARS AR, RAHBEREREEWLER (P<
0.05 ~0.001),

(3) 85 ZIFKEH R T HERER 74, 235 0B, 87 ZEME
BIREAERMEN4 4, HP3BZNTHE, 145 DDR, EAKAZ
AV B R DL T B (G A, B e i — 3

(4) Wik, SERERKER=ANT HiE30 A 9 ACE =/ 3L B RIS 7 43
R RBERK N : TR >IDE >DDM; MEEEHAS GLE
AHF, #HA: DB >OH>DD B, RRFTHEELSMAEE 1 44
PR . KER > FEAE > Wik > BBA > i, BfEED WA
BRIEFS 1M,

(5) k. FIEMFEEET B AR SRE 305 6 ACE #H D £
BUNFFRFEEVUBER (P <0.05~0.001), Wik I 2ER
PR BRT—ZE3R (P<0.05), DS EEARHEHETF %
(P<0.05); ZEfEf@Hry ID SLE A D SNEFRFAEAREF—%2
IR (P<0.05); Rl MEEAMENERFR—FE3RA -
BEBAYRFERERER (P>0.05),

(6) SRR WIXMFAZE SR SKE. 2% E AR AR T 2[5
HiZsh A7 ACE 2K /D B84 FFERAER (P <0.05 ~0.001),
EFEEHRNERBEE M IRK: REBTREZEEHR SEE
FSETE LR EHBER (P>0.05),

(7) AR ACE 2 H B ¥ % 1530 i B VO,max. VO, max/BW
VCO,max, VEmax, O, —pluse__ . Wmax Fl Tmax EZRirHER LI M
>DD & >ID &, I BB BT ID A (P <0.05~0.01), THEMEZ
BNFEH K ID & > 11 & > DD X, DHBMLFDDE (P<0.05 ~
0.01); Kz 35 A A% K # jE VO,max FHRBEEHBER (P>
0.05); RIHABHIE 2T,

(8) B4 I EEBpHkl. 574 ID LER KBRS E3R

3



EUE k-

i) VO,max, VO,max/BW, VCO,max, VEmax, O, - pluse,, . Wmax
Tmax Z#54RHFEH R TR S>DD A S>ID &, THAZMRLTIDE (P<
0.05~0.01), TiFAEESNANFEIA ID & >0 & >DD #, 1D BB
FDD&E (P<0.05~0.01); RiHEZEHAAFEEREE VO, max FHHiR
EHBER (P>0.05); RIAHHBHIMEZEH,

(9) AEWH., AEZERE, ARE%EshREHEATIERS
RALBEHBER (P<0.05~0.01), HERIEF I EFUPERE
BERXTHEFRMHERENESIR; FEREP=ERUAFERKE
HREYFEBERER (P<0.05~0.01), {HID BEFMKERPTH
ERAZER; REWBYS, FRERERRSRENRNETHBER
(P>0.05),

(10) R DURIFIK . FEAEIE 3h A A EA mDNA HEX 1 #
LR F R 84, 86, 91 4, BWELRP4HIN 475, 487 Fu 421
A HPFHREBA R FIHR 75, 80, 83 A, BMEZE R B4 AN 450,
464 #1405 4~; WARBREBA[HIH 9. 6, 84, BELRESFH
H25, 23 16 4, BHREEFMAACHELABRESLNL SBEFR,
BEFHRIELU T-C M C-TBAHE N, ZAWEBEZFKRL CCHTT
M TT—CC BRH W; FABGRERS, HAKEES A, C, THG -
BREHAE A M CHHF

(11) #RMXPK . FAEIZF) 5 AL EA mDNA FHERX 1 B0
RABAEBER BB ERAY: TEA > BHEH >—% > @
; FE, EE A SR T REEsIR (P <0.05~0.01),

(12) HRBXIWIKNFA BN 5 mtDNA FHEX T MA HEZAALR
SrElR 22 M28 A4, BETEEAN (16 14), HXEA SAERBEESH
BB AEARME, 6T mtDNA X 1 AR 5%

(13) #ERMXHK. FEEFRALEEA mDNA BEX 1 FH £
SHTERIDEAE RS, B, BAMBRNAARRE,; ELTEM
EEAT, BEERREFRRE AT > Wik > A > ik, Bk
KR TUHREFREEAN BENR Tk EE .. —SMBHERE S5 —
FiEzh i (P<0.05~0.001), RINEFRKPFRE, REFEHR
BE; RENRNEZEFREEAHBRTESR (P<0.05); Wik,
T RANEENBEEANBREEREFRBYET 10%, B3h
RAEEAN. FREREHRAYELHBER (P>0.05),
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(14) LA X DU NIk FIFEAEIZ 3 5t mtDNA B4F[X 1 SNPs ZEH:
BRI TR R T 10% BALE 2 BIH 15 4F1 12 4; SNPs %K T
20% N RAEE 6 1>, BROLA C16167A 4, HEWH¥ W SNPs; ¥
DUBE B SNPs S KT 10% SL S 304 13 4, KF20% 154 74,
Hhhi s C16168A KB ABMA .

(15) AR X Wbk FIBRREIZ B R AL A C16167A SR B E & &
A (P<0.05~0.001), URTRERFZHREZIHR ., WRRITEL
KA IE SIS L M ERIRIT.

(16) WIKZFIRAMEBALLA (1-C16188), HIEE K 11.2%,
FIRS, fERR—9iE 30 R MR RBE AT 10% , HEHEERLBI2MH
£ S

(17) #FRBXAEWRIANBREERZHHR . REESEZIES
HAURFEARBRINEASEMA mDNA LA THBLER
(P>0.05), HEREZEMEWABRMFEAZES (P<0.05~0.001),

(18) W Ik=3H A A 3 4~ SNPs fif 5 (T16362C. T16304C,
C16167A) . FEAEIES A 2 > SNPs i 5 (T16362C, T16223C), JEH]
BRFFI4 A VO, max/BW, VEmax, O, - pluse ., . Wmax 5%, Tmax 23545
BERTEHFIHAEHA (P<0.05~0.01),

FELi:

(1) REARMEXIEARS X KR ACE #£H 1D £4
PERAMNR, EERBD IRYE, SRR BE, AFHENGREN
wEE.

(2) ARIABEE, RNFEF¥E, ACEEF /D 2R HHBE
7, XARBIREEHTARRKRAFEKNARRESRIH, -

(3) HRMXWIk. RERFESHIRNRES FRE. KRE3
R #y ACE BH /D ZEMMKE S 5HT B EMSE LTI %EEE
—EXR,

(4) HA ACE B I ZEAR I SAEH, 552 I £EBH
KAKBRBRABARF B RGTHREELA; BENTETRELS
ID EHBEE R R AT S5 R MTREE L,

(5) 7R IX W bk MR AE 12 Bl 5 5 BK 25 R0 WK 0 4% B & R 5 6
RFEZFRK ACE HH VD EANEFEVBER, TALENEBH
FREEAI B AEE, RPEARM¥N ACE XK /D 25515 3188 4 Aixt
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YERBENFE—EZER,

(6) #ERMXPIKZZH R ACE - I HERA | S HESHAR
TAERR e ; BEZSHR ID XFMM I SRR SEHRNE
FERAFFIEXRE, BAXFEEBMRSALE KSR B TFiEshl
SREBURR Y R BB B

(7) HERMX WXL B FARSL., AR ACE EEEZE 3
RZEEZFEE S0 E XA ST RBESTHEE,

(8) ACE #H /D BBV K2 s gt & & Uk, 3k
HFERENRERIEZ—,

(9) HARMEXIET /71323 RAFE#E, mDNA BAR 1 F5H
RARRBML, RIHNRE R,

(10) WrIKFNFEAEZ 35 mDNA BASX 1 A A A0 S50 Fir
WA, BEABETRMBIETREEEN 5%, RHXBA K
BEEIENZT BiE3h A2 s A MERFRIE, REAETHE—S 1R
ABF5 .

(11) WK MSEAEE S R K PR, mDNA BEX [ Wik EH R
ARG, BRMRAEFERER, RRHR N BNEHTEM
NBEHRFIE ;s BE AU TR A FIBR 5 i R A SR8 35 3 R A58 A F 387016
(KT 5%), BXHABARE, RAHBEMBEN,

(12) frs C16167A T BB A4 3 X e ik FISEAEIZ 35 R 5 sh Bk F 40
KUWERIRC, ERREH# S 5EHRARRAGEERMEHEHER
HIT R RS A BB A 4518,

(13) ALK (1-C16188) ] R M HT AR iC_E 8 Il ik 52
B RZBBES1 9 SNPs fir 5,

(14) AFFHE mtDNA BAERX 1 WEEUFEEER, M2
- TsE7yTali AT B: 2% NG N

(15) Wk E3h B K 3 4~ SNPs fif & (T16362C. T16304C.
Cl16167A) . SEAEESNF 4 2 4~ SNPs i & (T16362C. T16223C) Hi
ARTIERNFFAERER, EAFMHERE—EER; AENEH
GA REUBERIERIC, SAREERAMAR ML EEE S U KE
SHEEROTM . P RIFERM PR IR A BB R,

(16) BFEAEARRTESO ~100 Z£2Z/H, X ACE EHE /D £A#:407
B miNDA B2 R 1 BRI KA TF 10% SNPs B R &,
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(17) FRARERHPRNRERRBIHRERLEEBA, FEX
HLE¥BX, BAERA—MRETR; Ret, EfRfamd@shiis
BB EAHAT BT, BrLliEsh B B BA MR R YIHER,
HEF 2 RBARTRESRHRE, Hit, ARHREREE —EBHRM
LERE X o
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(1) BRMERMR (U EERE) KRB AE3 R (P
TFEME) B ACE HEH I/D ZEHER mDNA B8 X F 5 L8 M4 ik
RS T, RNXNAREESSHES SRR RHETLESS
BT, N EMREQIE FRBEICHREARIE . BITERLEHX
BT FE4RIE

(2) BRI # X DU 5 W3k FFESE 0 H 32 30 B 7E ACE
M mDNA BRI ESWNMHR R R SH R TR M XBREY
HAFE—EER, ERETERIHEN W B KT E T,

(3) BWRANLA C16167A T BRI 4 AR o X I ok AR AE 32 3h R
BB HXMERRIC,

(4) BREH LRSS RMAB/ALSR (1-C16188), #Ffr
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(5) EHEMMAMBEARA—WBEER, FHFUSEHTWEN
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Abstract

S e

Objective: The purpose of these experiments is to detect some genetic
markers related to the human athletic capacity. Therefore, we have studied
insert/delete (I/D) polymorphism of angiotensin converting enzyme (ACE)
gene and hypervariable regions I ( HVRI) sequence polymorphism of mito-
chondrial DNA (mtDNA) in the Han nationality elite athletes of partial ma-
jor events ( swimming and rowing) in East China (mainly in Shanghai)
- And we have analyzed the association between these polymorphism and the
maximal aerobic capacity ( VO,max) of these athletes. So, what we have
done would be beneficial to diagnose the endurance performance and to select
material initially in elite athletes of some endurance events. And it would also
become the initial exploring research to introduce the physiological mechanism
of human physical performance at the molecule level.

Methods: 89 elite swimmers, 87 elite rowers, 40 elite judokas from
the national judo team, 23 elite water polo members from the national male
water polo team and 85 normal subjects from Shanghai as the controls, ( dif-
ferent numbers of subjects in different research sections) . We investigated 1/
D polymorphism of ACE gene by using polymerase chain reaction (PCR)
and HVRI sequence polymorphism of mtDNA by sequencing of PCR produc-
tion. DNASTAR software was correspondingly applied to the sequence
analysis. Otherwise, Maximal 02 consumption (VO,max), relative maximal
02 consumption ( VO, max/ kg) , maximal CO2 consumption ( VCO,max) ,
maximal respiratory quotient ( RQmax), maximal exercise ventilation ( VE-
max), O; - pluse_, , maximal breath frequency (BFmax), maximal heart
rate (HRmax), maximal power (Pmax) ., maximal exercise time ( Tmax)

and maximal watt exercise time (Wmax — T) etc. were investigated by a
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maximal test with graded increase and a test with breath by breath. Finally,
we have performed a relative analysis between the distribution of LD polymor-
phism of ACE and HVRI sequence polymorphism of mitDNA and maximal
athletes’ aerobic capacity.

Main Research Results:

1. IT genotype, and I allele frequency are all remarkably higher in the
Han nationality swimmers, the rowers, the judokas from the national judo
team, the water polo members from the national male water polo team in East
China and the normal subjects from different areas in China than the Sinkiang
Uigur, Caucasian, and Spanish (P <0.05 ~0.001) . However, DD geno-
type, and I allele frequency are lower significantly in the former (P <0.01
~0.001) and I/D polymorphism of ACE gene manifests the obvious differ-
ences.

2. Compared to the Han nationality normal subjects from Henan, the
swimmers and rowers’ genotype and allele distributions frequency from East
China are remarkably different ( P < 0.05 ~ 0.01) .In addition, the
judokas’ genotype and allele distributions frequency manifest obvious or very
obvious difference compared to the Han nationality normal subjects from
Guangdong, Heilongjiang and Henan (P <0.05 ~0.001) .

3. There are 7 master swimmers in 85 swimmers and these 7 swimmers all
are II genotype. Otherwise, there are 4 master rowers in 87 rowers and 3 mas-
‘ter rowers are II genotype and the other one is DD genotype. Therefore, the
main genotype is II genotype in the small group of master athletes, which
shows relative consistency.

4. The variational trends of three ACE genotype distribution frequency in
swimmers, rowers and water polo members ordinally are: II genotype > ID
genotype > DD genotype. But in judokas the trends are ID genotype > II geno-
type > DD genotype, which is the same of Shanghai normal subjects. I allele
distribution frequency in various events ordinally are: water polo > row >
swim and D allele is the contrary to the I allele,

5. /D polymorphism of ACE gene varies significantly among different
grade of swimmers, rowers and judokas (P <0.05 ~0.001) . The frequen-

- ¢y of II genotype is obviously higher in master swimmers than first — degree
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athletes (P <0.05) and D allele is lower significantly. ID genotype and D
allele frequency are higher markably in master rowers than first — degree ath-
letes (P <0.05) . There are no significant difference of the frequency of
genotype and allele between the master judokas and the first — degree athletes
and the normal subjects in Shanghai (P >0.05) .

6. I/D polymorphism of ACE gene differs significantly between the East
China rowers and swimmers and the Euramerican, British and Australian ath-
letes (P <0.05 ~0.001) . But this difference is less in the rowers than in
the swimmers. In addition, our elite judokas are not significantly different
compared to British’ .

7. VO,max, VO,max/kg, VCO,max, VEmax, O, - pluse,,. Wmax
and Tmax etc. in the different ACE genotype of the swimmers show II geno-
type being obviously higher than DD genotype and DD genotype being higher
than ID genotype. These indexes in the various ACE genotype of the judokas
show no significant difference. It thus indicates obvious difference in various
events

8. VO,max, VO,max/kg, VCO,max, VEmax, O, - pluse,,, . Wmax
and Tmax etc. in the II genotype of the master swimmers and ID genotype row-
ers show II genotype being obviously higher than DD genotype and DD geno-
type being higher than ID genotype (P <0.05 ~0.01) .ID genotype being
obviously higher than II genotype and II genotype being than DD genotype in
rowers (P < 0.05 ~ 0.01) .There are no significant difference about
VO, max etc. in various genotype judokas (P >0.05) . So it manifests obvi-
ously different in various events.

9. The aerobic capacity shows relatively obvious different in various e-

_vent, genotype and degree athletes (P < 0.05 ~0.01) .The degree of
difference is higher in II than other two genotype swimmers. There exists obvi-
ous difference in the different degree of the three genotype rowers (P <0.05
~0.01) and the difference degree is lower in ID genotype than others. In ad-
dition, there are no significant differences of genotype in different degree ju-
dokas.

10. There are respectively 84, 86 and 91 site of polymorphism of mtDNA
HVRI in the Han nationality swimmers, the rowers and the normal group
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from East china and the amount of base variance are respectively 475, 487
and 421. The sites of replacement are 75, 80 and 83 and the amounts of base
variance are respectively 450, 464 and 405. The sites of insertence or ab-
sencg,are 9, 6 and 8 and the amounts of base variance are respectively 25,
23 and 16. The replacement site of polymorphism includes single base and
multi - base replacement. The main replacements are T—C and C—T in the
single base but CC—TT and TT— CC in multi — base. Otherwise, the in-
sertence or absence base are respectively A, C, T, Gand A, C.

11. The site of polymorphism of mtDNA HVRI and the variance rate of
base in the swimmers, the rowers and the normal group from East china show
the normal subjects being obviously higher than the athletes and the athletes
being higher than the first ~ degree athletes and the first — degree athletes be-
ing higher than the master athletes. In addition, the normal subjects is signifi-
cant higher than the mater swimmers and the rowers (P<0.05~0.01) .

12. The amount of the particular site polymorphism of mtDNA HVRI are
22 and 28 respectively in the swimmers and rowers from East china, which
are higher than the normal group. These sites’ distribution frequency is very
low in the nations groups.

13. The frequency polymorphism site of mtDNA HVRI have four kinds
including conversion, reversal, insertence and absence in the swimmers and
the rowers from East china. The frequencies of variance of base ordinally are
conversion, reversal, insertence and absence in all events and the normal
group. The frequency of polymorphism of base conversion is obviously higher
than the master and the first — degree swimmers and rowers (P<0.05 ~
0.001) . It suggests that more better of the athletes more high of the frequen-
cy. Otherwise, the frequency of base reversal is lower in the normal group
than the athletes (P < 0.05) . The frequency polymorphism of insertence
and absence are all below 10% in the swimmers, ther rowers and the normal
subjects and no significant difference exsist between the athletes and the nor-
mal group and among all the degree athletes (P>0.05) .

14. The sites that distribution frequency of SNPs in the swimmers and the
rowers’ mtDNA HVRI are over 10% are respectively 15 and 12. The sites over
15% are both 6. Except C16167A, others are all familiar SNPs. The sites that
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distribution frequency of SNPs in Shanghai normal subjects are over 10% is
13. The sites over 20% is 7 and C16168A is monopolized by the normal sub-
jects.

15. The frequency of the site of I — C16167A in the swimmers and the
rowers from East china are significantly higher than the normal subjects and
the elite canoeisis (P <0.05 ~0.001) . It indicates that this site may be-
come the genetic marker about sports performance.

16. The distribution frequency of individual insert site I - C16188 in the
swimmers is 11. 2% . While, the frequency in the master athletes and the first
~ degree athletes are both more than 10%. This site is likely to be a new sin-
gle nucleotide polymorphisms (SNPs) site of genetic marker in the Han na-
tionality swimmers in Shanghai. And the alike result has not so far been repor-
ted yet.

17. mtDNA polymorphism shows no different between the elite swimmers
and the rowers from East China and the elite canoeists and the Han nationality
normal groups in various areas in China and Asian (P >0.05) . But obvious
difference exists between them and the Euramerican and African.

18. There are 3 SNPs sites (T16362C, T16304C, C16167A) in sthe
wimmers and 2 SNPs sites ( T16362C, T16223C) in the rowers. And
VO,max/kg, VEmax, O, - pluse,,,, Wmax or Tmax etc. in non Cambridge
reference sequence (CRS) group are higher than CRS group (P <0.05 ~
0.001) .

Conclusions:

1. I/D polymorphism of ACE gene are almost same between the Han na-
tionality normal groups in various areas in China and in Shanghai. The main
genotype is II genotype and the main allele is I genotype. They are relatively
stable in transmissility.

2. Probably due to the genetic variation in various nations and ethnic
groups, the distribution frequency of I/D polymorphism of ACE gene varies
from nation to nation.

3. It suggests that I/D polymorphism of ACE in the elite athletes of vari-
ous events has ceriain relations with the event characteriscistics and the long

— term professional training.
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4. The distribution frequency of 1/D polymorphism of ACE gene is signif-
icantly different among the athletes at different levels and various events. It
accordingly indicates that the swimmers and the water polo members with II
genotype and I allele are possible to become elite athletes after the long - term
professional training, And it is highly possible that athletes with II genotype as
well as the rowers and the judokas with ID genotype can become elite ath-
letes.

5. I/D polymorphism of ACE gene differs significantly between the East
china rowers and the swimmers and the Euramerican and the Australian ath-
letes. The obvious characteristic of nations and events tells us that in various
nations /D polymorphism of ACE gene, sporis performance and adaptation
to training are different.

6. ACE - 1II genotype and I allele are associate with aerobic capacity in
the East china swimmers. ID genotype and I allele are associate with aerobic
capacity in the East china rowers. Probably these athletes with these genotype
and allele are more sensitive to training.

7. The variance degree of polymorphism of ACE gene is closely correla-
tive with aerobic capacity needed in the different degree and genotype athletes
from the East china rowers and swimmers.

8. I/D polymorphism of ACE gene can be the great sensitive and very
important index in the training and selecting practice.

9. More better of the East china endurance athletes, more low of the
break rate in mtDNA HVRI and then the stability is also higher.

10. The amount of particular polymorphism site of mtDNA HVRI se-
quence is higher in the East china rowers and the swimmers than the normal
group and the distribution frequency in their groups are all below 5% of the
total. This indicates that whether these site can be the genetic markers of
sports performance needs to explore more deeply.

11. The better the East China swimmers and the rowers, the lower the
frequency of base conversion in mtDNA HVRI and more high of reversal. It
manifests the obvious characteristic of nations and events. The frequency of in-
sertence and absence are both low in the athletes and the normal group ( <
5% ) . No significant different exists in them and they are stable.
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12. C16167A may be the genetic marker related to the sports perform-
ance in the East china rowers and the swimmers, but making out a better
conclusion must be deeply investigate the correlation between different body
conditions and sports performance.

13.1-C16188 may become the new SNPs sites to mark the sports per-
formance in the Han nationality swimmers in Shanghai.

14. Polymorphism of mtDNA I appear different in various ethnic groups,
therefore relational genetic markers probably are different.

15. There are 3 SNPs sites ( T16362C, T16304C. C16167A) in the
swimmers and 2 SNPs sites (T16362C., T16223C) in the rowers correlate to
the aerobic capacity. And different events have different characteristic, so it
is meaningful to use the sensitive genetic marker for predicting, assessing the
human and individual’s aerobic capacity and selection material in athletes.

16. Samples in the experiments are 50 to 100. It doesn’t influence greaily
the distribution frequency of HVRI sequence polymorphism site of mtDNA
HVRI which are more than 10% SNPs site.

17. No matter the athletes or the normal group, the subjects who were
tested in our experiments are mainly from Shanghai; therefore, they possess
the single genetic background. At the same time, the research was conducted
with the focus on the comparative analysis of various events, so the athletic
groups possess basically the same training mode and the alike physical stimu-
lus in the long term. To sum up, this research is significant and meaningful in
its practicability and its exploratory value.

Innovations ;

1. It is the first time to roundly analyze the I/D polymorphism of ACE
gene and polymorphism of mtDNA HVRI sequence. Otherwise, we study the
correlation between body additions and different polymorphism. Therefore it
will give help to find out genetic marker for important events. Correlative re-
ports are not found heretofore yet.

2. We firstly find different characteristic of the distribution frequency of
I/D polymorphism of ACE gene, polymorphism of mtDNA and correlation to
the aerobic capacity. In some aspects event’s characteristics are obvious.

3. Firstly find the site (C16167A) may probably be the genetic marker
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about sports performance in the East China swimmers and rowers.

4. We firstly find the particular insertence site (I — C16188) of swim-
mers from Shanghai, which may probably be the new SNPs sites to mark the
sports performance in the Han nationality swimmers in Shanghai. Similar re-
ports are not found yet.

5. The subjects who were tested in our experiments possess the single ge-
netic background and the research was conducted with the focus on the com-

parative analysis of various events, so this research is significant and relia-

ble.

-Keywords: Athletic Capacity; Maximal 02 consumption; Gene Poly-
morphism; Angiotensin Converting Enzyme; Hypervari-
able Regions I Sequence of mitochondrial DNA; Sequence
Polymorphism; Single Nuclotide Polymorphisms



